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Stockholm last DeccmlKT on the octusion of receiving 
the Nobel j)rize for phyt-ics. It .sccni.s u fitting ocertfeion 
to survey t)ie general lines of the recent development 
of physical iheorie.s its to the -nature of the atom. 
The views put forward in Prof. Bo)ir‘s address may 
lairly l>e regarded at. the furthest .stage yet r(*ac]ted. 

The leading leulurc of the phy.sics of the twentieth 
('entury has been the development of our present 
concrete picture of the individual atom. In this 
respc<'t modern physics stands rightly in sharp 
(•ontrast with previous work—properties of matter in 
bulk, tliermodynumic, clectrodynaniic, and optical 
theory. These theorie.s formed tlie main part of the 
Ift^dies and (.ontnbiilions of physicisl.s before 1900, 
^ and advanced with particular rapidity in the latter 
half of the last century. In all this work, thougli the 
10 atomic nature, of matter hud already come to general 
recognition in virtue perhaps of chemical rather than 
pliy.sical evidence, atoms,recognised at all, play 
,, only a secondary jmrt. The reason is that though 
theorie.s of matter {e.g. gases) may be built up on aij 
•4 atomu hasi.s, applications of these theories are always 
sialistical ; in making them an averaging process is 
2Q used, and the particular features lof an atomic model 
largely disappear. For example, itlmosl hny atomic 
** model will reproduce the mam properties of a gas? 

It is only in the ifiner points such as the exac t variation 
3^ of viscosity with lemperatpre that Uie particular form 
25 of atomic model becomes relevant, and even here the 
^ v'ariation deduced is vcr>' insensitive to llie model 
chosen. Crude and vague'ideas ^jf the atom- little 
more than the mere recognition of its existence—were 
29 all that were nece.ssary to physics in tliis'pliase. 
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T)k* samc^is tru(' in a sfiinL'\<'hat less striking way of 
the ciectnjnic conception of electricity. This idea 
became furrent in a vague form and was shown to be 
a suitable foundation for tlic known piicnomcna of 
electricity ; it was not till some N’cars later that the 
fundamental cxpcrinients on the conduction of 
electricity tlirough gases first led to a practical demon¬ 
stration of tl»e existence and main properties of the 
elertron. Just as uith atoms, a lireuk-away from 
statistir.'d dedui Hons was necessary before tlie electron 
couki be assigned a definite forr*. The demonstration 
of its existence and properties, <lioiigh it l>cIongs 
histtirieally (iHp7) to llie nineteenth century, is in 
fact thestarting [loirit of wiiat w<' have called twentieth- 
century jdiysiis. 

'Du.s comentrulion on tlie statistical side was of 
course inevitable, for tlie phenomena to wlncli turrenl 
theories couki lie applied were mainly concerned, as 
we ha\'e said, with the pro])erties of mat ter or elect rieily 
in inilk. There were, ol course, striking and signifi«-ant 
exeeptions which were already well known for many 
years lietore i<)oo —for exaitiplc, optical s]>cctra. 
These had long been recognised as essentially charaiier- 
istic of partKular atoms or niokruleij, obscured little 
if at all by any process of averaging. But optical 
spectra arc too comjdicated and tlieir conditions of 
excitation too obscure to lm\e formed tlien a [Missiblc 
basis on which to build theories of atomic structure 
with any real ciiance oi siucess. it was necessary to 
wait first for direct experiinenlal evidema' of tb<‘ more 
fundamental properties of individual atoms which are 
unaffeited bs the widest [lossibie range of external 
circumstances. It is clear that il is sucli ])ropcTties 
that any atomic model must first set out to reproduce. 

The discoN cry of the nature and pro|K‘rties ot X-rays 
might have prov'idi'd a new and mor<‘ hopeful slart*ing 
]K)int. Here we iui\c evidence o{ fundamental pro¬ 
perties w'hicli remain constant and characteristic m 
all known circumstances. But even this evidence- 
even, for example, an empirical formulation of Mo.seley s 
law—would scaiccly lia\c been simple and direct 
enough for a .starting point, and in lact was not 
availaldc until after llie first essential ideas had been 
otherwise w'on. The evidence ncie.ssarv for tlie start 
had clearly to refes directly to individual atoms and 
be .such as to lay^down with absolute convincingness 
the main leatures bt atomic slruiiure. It w'as prr*- 
vided first by tlic study of radioactivity, and il is 
dillicult to see, as we have tried to show, lanv any 
other evidence ci^ild have been sufficiently powerful 
for the purpose. 'I’he ratlioai live evidence soon made 
it clear that here yJiv’sui'Ks were concerned with pro- 
ce.sse^ conucctod with the most mlimate slructiux* of 
the individual atom, winch outside conditions (physical 
NO. 2801, VOL. I 12] 


or chpmical) were powerless to affect ; and concerned, 
too, with energy transformations in a single atom go 
large that the* resulting effects could actually he 
detected. This made it clear lliat the atom must hav e 
an innermost structure, a place apart, the seat of 
gigantic force.s.* Ideas of the atom thus liegan to 
lend generally in the right direction, and crystallised 
into the nuclear atom when the nature of the <i-particle 
liad^en established and the plicnomena of its scatter¬ 
ing worked out. 

It was at this point (1911) that Prof. Bohr's contribu¬ 
tions lx*gan,and it is convenient to specify the situation 
in somewhat more detail. It w'as known that the 
atom must almost certainly consist of a heavy mu leus, 
of extremely small .si/e, w'ith a positive eketne charge ; 
thi.s nucleus mu.sl probably beliave, so far as the rest 
of the w'orld or even the re.sl 0! the atom was concerned, 
as a massive point charge. Tlie nuclear charge must 
be neutndised in the natural atom by a system of 
Mifellilc electrons in numlier (Ujiial to the number of 
units m tlie nuclear charge. Their arrangement was, 
however, ijuitc unknowm, excejil that they must with 
tin* nucleus compose a structure on the .scale of the 
atom of gas theory a .scak’ w'lmli is e.xceedmi’ly large 
and o|X’n compared in the dmieiisions of the nucleus 
and the electrons themselves.. The c'xacj number of 
satellite electrons or units of nuclear charge wa.s also 
uncertain, but, by the results of X ray and «-particle 
scattering, must he about liulf the atomic weight. It 
vfp.$ almo.st certain ibat it was two lor lie-hum and one 
lor liydrogen. if the.se views were to lie acc'epted the 
hydrogen atom must be very simple —a smgie heavy 
nucleus w'lth a unit positive c'haige. and somevvlierc 
near it a single electron ; it rnu.st also yicdd the known 
senes spc'ctrum of hydrogen. This w'a.s the problem 
pre-sented to ITof. Bohr. He maintained from tlie 
first, and justly as i.s now admittc-d iiy all, that there 
w'as no possiliility of a solution w'ithm tlic- domain of 
classical electrodynamics, and that the ideas of the 
quantum theory rnu.st he invoked. How' these ideas 
lead inevitably to the accepted hydrogen atom of 
tO'dav is set forth at lenglli in the first ot his three 
evsays, “The Tiieort' of .Spec'tra and Atomic ('onsTitu- 
tion,” referred to in Nature of April 21, p. 523, and, 
more shortly, in the present supplement 

The next wsential .step was the final assignment of 
atomic number, which connected up once and for all the 
ordinal number of any atom in the periodic table of the 
elements, its nuclear charge, the number of it.s satellite 
electrons, and it.s characteristic X-ray spectnim. This 
assignment, which was, of course, the re.sult of a system¬ 
atic suiw'ey of X-ray spectra, was to some extent 
directly inspired by the .sucrc.ssful th<-orv' of the 
hydrogen atom, and ^w'illiout that theory the full 
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significance of atomic number would have been missed. 
Ai this stage (1915) « general grasp had been obtained 
of the sequence of the elements and of the essential differ¬ 
ence between one atom and the next, in full agreement 
with evidence of an cntireh’ different type—the displace¬ 
ment laws of a- and /if-parlicle radioactive changes. 

In the further elucidation of the organisation ot the 
satellite electrons and the interpretation of the ))criodic 
table of the elements, Prof. Btihr has phiyt“d the lca»ling 
part. The results olgalned are desiTilKHl by Prof. 
Bohr at length in our supplement. It is siiffH'icnt to 
say here that, thanks to this work, we are now roiifident 
that the satellite electrons are arranged m groups. 
We know the number of clci'trons m eath group. 
Tliey mo^•e aiboul the nucleus in orbits, some of tl'K* 
charar.leiislic.s of which we already know, ami these 
characteristics are tiie .same for all the electrons of a 
group. We know, further, the order m whn'h the 
various groups appear in the system of the elements, 
and even to a limited exMent why the actual order must 
be oii-servcd. This information is summarised in the 
sujiplement (Fig. o). 'riu; details of the picture—im¬ 
portant details—ha\ e yet to !h‘ filled in, but we can no 
longer doubt that we are advam’ing on the right lines. 

In coni'liision, one may glance for a moment at the 
profound remtion of lhe.se views of atomic structure 
on physical research. In return for their spei'lro- 
scopic basis in the Palmer senes, tlicy have revolu¬ 
tionised speelniscopy, which is now—X-niy and optical 
alike—one ui the nifiin avcnue.s of advumc in ])hy.sics. 
They lin\e crealed a whole new and fruitful liramh of 
study, the e.xcitation of alom.s by electronic impacts. 
The) pniside a comrelc picture of the atom w'liith 
<an form, and is tonning every day, a trustworthy 
Ikisis lor the suidv ul all branches of atomic phenomena. 
Finally, one nnisi expect that the facts of chemistry 
will not miK’ii lunger staml apart. Tlunigh much 
formal progrc.ss iia-s already been mad<‘ m the theory of 
valency, the detailed electronic theory of the structure 
of molecules ha.s yet to i)c begun ; it w'ill inevitably 
present grave ditVicuUies. But these views of atomic 
struefure have, for example, already presented us 
(unasked) w'ith a tarbon atom with tetrahedral sym¬ 
metry ; tlicy lead us confidently to expect tliat the first 
advan< es in tlie detailed Llieory w'ill not belong delayer!. 

The Conquest of Malaria. 

Afemoin : ]Vith a Full Account of the Great Malaria 
Problem and its Solution. By Konald Ross. Pp. 
xi 4 547 + II plates. (London: John Murray, 1923.) 
24s. net. 

N Sir Ronald Ross’s “ Memoirs ” information is to 
be found winch will intere.st the conventional 
wide circle of readers,” in that the subjects treated 
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must ap|)cal 10 the Imj>enalist, the politick economist, 
the sanitarian of the tropics, and th^ cosmopolitan 
science research worker; nor will those who respond 
to the “ call of the Fast ” fail to find interest irt details 
of .sccner)' and travels in India and Burma, .\mong 
the items illustrating the importance of research in 
aiding the w'cll-heing of communities and nations are 
discussed the conditions under w'hich the discovery 
of the agency of malaria conveyance was made, as 
a result of thc*lalxiriou.s ^xjKTimcntal efforts of the 
author. In the .se^on dealing w'ith this subject 
will be found a tale devoid of technicalities of re¬ 
lentless search for a scientific truth, w'ith its re¬ 
curring disapjiointmeiUs, f^affled .schemes, renewed 
hopes, and ultimate victory, W'hich, in entrancing 
interest, may compete wdth Sherlock Holmes’s efforts 
at his iK’st. * 

For centuries, the problem of malaria afforded a 
favourite subject in medical writings for opinions 
and disputations. By 18S0 r.a\'eran had found the 
plasnwdium malarur in the blood of human Iwings ; 
but the vital matter, in respect to prevention, as to 
how the protozoon gained entranre to man remained 
a mystery. In 1894 Manson excogitated an hyjjothesis 
as to malaria agency, which was j)ublished in detail in 
the iMticef (vol. i., p. 1509). Ros.s was in England 
in that year. Betw'een the younger man, eager to 
remedy tli<- distressing conditions arising from this 
cau.se in India, and the older, glad to find an cnliuisiasl 
in malaria prevention, iJicre arose a mutual professional 
interest and interchange of view's, which continued 
during Ross’s labour m tliat country, ll has since 
been insisted that Ros.s was a mere marionette under 
tlie<ontrolof Manson ; indeed,that he was “ selected 
by the latter for this partii ular work, and that Manson 
WHS the “ discoverer of malaria.” 

Where admiration for Manson can justly he given 
in this mutter is in contemplating Ills rea.sun.s for 
framing the hypothesis of 1894, namely, that it might 
prow an incentive t<> research on malaria which, as 
hr asserted (Journal of Stale Medicine, vSejitenibcr 1900), 
“ i> far and aw'ay the most important ol the many 
problems of tropical emjiiro - that empire upon which 
so much of our present and of our prospective national 
[)ros|K‘nLy depends.” No elaim^ to originality was 
made by him, and with Llie one exception (added in 
1898 to the original conjecture of ^^94) that the flagella 

* Tbiv is dp.»rtwi»l.irly inapt rontenUou, that ix-fon- H<>ss “ selected ” 

hunseU lor thu limitV'ss t.ivk (p. 131, •'Mcnioiis Mwiivon h4tl isswil 
with his Iivp«Un*sis «»l i»f>4 an mvitation to iiw-<li( .il men m IikIi.i gmcrally 
(/Hn/isA Aftfrfttai Jaumal, vc»l 1 p. I30<)) to r«-.iMr( li on ihi- brics 

suKRCslecl, ami, aftrr Ross had hiniishnd him wilii results, repealed this 
mvitatioii III tthjfi (H M t Man h jH) In when Rti's had nmvetl 

at an itniMiitant itape ol his djsrovcry (it M /. ]> 1^711, Manson 

detidtd “ aKam ten.ill tlicalK'Dlion of work< rsoii iTitil.iriu to tins proniisnig 
held feu mvt*stiK.ilioii ” I'urihiT, I^jss, i.tlJy and piiv.itoly, In 

India strove to iiulure olheis uidfpi ndfuUy Ui nmliTlatr tin' lasM Mean- 
wbih* Maiisiui did not iHilisi> matenni nv.iiLible lu huKl^fin {pp. 13J, X47 
“ Mtuuoirs 
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of the plasniodium were “ fiagellaled-spores ” (wbich 
was an error), no originality is recognizable. By 
dovetailing various views of acknowledged authorities 
with the analogy of filariasis, as previously suggested 
by Laveran, be attempted to meet the then current 
(jpinion of transmission of malaria to man through 
the medium of air or water. 

Tiic “ Memoirs ” show that up to 1896 Ro.ss had 
laboured to prove the hyj)olhesii.s of Maason, and that 
mosquitoes, fleas, bugs, hhrse-flies, jind cockroaches 
had been duly e.xanune<i, why»» direct experiments 
upon human beings Imd been made, as to conveyance 
by water, with the result that he informed Manson 
that “ the Iwlie-f is growing upon me that the disease 
is communicated by the bite of the mo.squito ” (pp. 
176, 190, 19.3). 'J'o thi.s Manson replied, “ It may be 
the mosquito conveys the para.sile by biting, but 1 do 
not think so—at all events, I do not think so directly.” 
Ross now informed Manson that ho w'as “dying logo 
away to some regular liotbcd of malaria the ol)je<'t 
oliviously lieing to secure {>os.sible factors in intease 
occurrence. He obtained sliort leave from military 
duty, and proceeded to u sjjot popularly held (0 l)e 
the liauiit of a deadly form of malaria--Sigur Ghat in 
the Nilgiris Hills. 'I'hus resolve was the turning-point 
of his investigation. A detail concerning lus return 
to Bangalore, where he wa.s .stationed, does not appear 
in lii.s “ Memoirs.” friend perceivc'd a mounted 
man approaching iiim gesticulating excitedly. Tliis 
provwl to he Rp.ss, wlio .sliouted “ I’ve got it—I’ve 
got it ! ’* Naturally, a fortune by a sweepstake or 
the like wa.s “ .sensed,” but a demand for enlightenment 
' elicited the lianal reply, “ I’ve got tlie fever.” He 
iiad been able to cona*ntrate attention upon air, 
water, and the mostjuito as factors, with the crowning 
joy of suffering from lever; lie wa.s ai>le to adopt u 
“mathematical line of reasoning,” which jioinled to 
the chances ot the malarial germ being amveyed by 
the mosquito direct to man rather than in a form 
diluted by air or water. Tliercaftcr, he could say 
with Newton that he did not deal with liyjxitheses 
but with facts. On yXuglist 20, 1897, Ross identified 
the first stage of development of the plR.smodium in 
the mosquito. It would deprive the reader of in¬ 
teresting details w'crc the further hi.storyof his efforts 
traced. Siilfice it to say tlial by July g, 1898, Ro.s.s 
had not })roved but’kad disprmted Manson's hypothesis 
of fS^ 4 - 

Ross has roundly declared time after time, and in 
various forms, thaVit was Mansun’s “great induction 
which did it—nothing else,” and that he hud received 
advice from Manson. These affirmations have been 
misconstrued. List<i, after entering judicially jnto 
the attempted piracy' of Ross’s discovery by certain 
NO. 2801. VOL. 112] 


Italian savants, gave his opinion thus: “ The discovery 
of the development of the parasite in the mosquito 
was due solely 'and simply to Major Ross, w'ho had 
shown absolute candour, perfect openness of mind, 
and a readiness to recognise the work of others.” 
Throughout th<J “ Memoirs ” these attribute.s are 
uncomsciously displayed by the author.* The advice 
as to technique given by Maiwon was based upon 
special knowledge of filariasis—it was found inappli¬ 
cable by R0S.S to his requirements; it was, nevertheless, 
courteously acknowledged. The “ great induction ” 
referred to the function of the flagella, and, when 
deprived of Manson’s erroneous .suggestion as to these 
being spores, did not differ materially from the views 
expres.sed previou.sjy by Laveran and Mannaberg. 
Ross, however, justly held that, by insisting that the 
flagella had some undiscovered yet imjxirtant bio¬ 
logical function, Manson had provided an inemUve 
to research, which he handsomely acknowledged. 

Manson had the gratification of finding that he had 
been the factor in inducing one man, among hundreds 
ol jK)tential workers to whom lie had made an ajipeal 
broadcast, to undertake research on w'hat he beli{n’ed 
to be {bniish Medical Journal, 1898, p. r57f>) “the 
logical outcome of \vcll-a.srertaincd facts, . . . and 
the most promising guide to fresh fuct.s.” 'Dial one 
man wa.s Ross, w'hose inner con.sciou.sne.ss, a.s early 
as jH<>o- 93, stirred to discover means for 

averting the misery incident to malaria in llie popula¬ 
tions of India. In his poetic record, under the title 
“Indian Fevers,” he had written, “ 0 God reveal 
thro’ all this tiling obscure, the umseen, small, but 
million-murdering cause” (“Philosophies,” p. 21); 
and, on the day when he realized that his invocation 
hud been answered, wrnte, “ This day relenting, (t(k 1 
Iiatli placed w'llhin my band a wondrous thing; and, 
God be praised, I know this little thing a myriad men 
will save.” 

Ko.ss had definitely undertaken his research—not 
in the quest oi abstract science—but in the interests 
of preventive medicine. His next hope therefore wa.s 
to Ixj allow'ed to apply metliods ba.sed on his discovery. 
The Govcrnnienl of India (in which country one 
million deaths occur yearly from malarm), however, 
not only failed to issue so much as the usual stereo¬ 
typed “tlianks of Government,” but also refused to 
promise him facilities. Rather than leave matters thus^ 
he retired from the Indian Medical Service; with a 
jjenslon one-fourth the value he might have secured 

* At forty yean uf age, he had still to learn that the compondiiiin tb the 
teulh CommoAdmeat—*'Dor asythiog that Is hJs was liable to be 
lorsotten by pseudo-men of soieace, and that, with Goveioments, the 
axiom “ first ’* ood “ dul Uk' the hiomost ’’.allows little room for 

financing the interests ol so trivial a fad os diwase prevention. DUHcultles 
eocoooiered an factors in evolution—'SometiDK's beneficent; in the case 
of the author, for many yean since b« arrived at that aae of discretion, u 
public speeches and in literature, he has proved a powerful advocateof aid 
to research workm. 
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by continued service.^ But this personal sacrifice 
^dded to the considerable private expenditure during 
his investigation) enabled him to oftnplete his work, 
by demonstrating the applicability of its benefits in 
West Africa and Ismalia, The King-Emperor has 
conferred honours (not, however, upon*thc recommenda¬ 
tion of the Government of India) upon the man who 
had made, as Manson said, the discovery of the century 

(p- 317)- • 

Following the adoption of anti-malaria methods 
based on knowledge gained by Russ, invaliding and 
sickness in the British garrisons in tlie tropics have 
been reduced to an extent which must represent many 
thousand jjounds—irrespective of human suffering— 
saved ; great mercantile firms have extended trade 
to areas they fonnerly shunned from dread of the 
malaria fiend, and these share the Ijenefits of commerce 
consequent upon the oj>ening of the Panama ('anal, 
the construction of which had proved impossible in the 
hands of the French—owing to the ghastly mortality 
of empluyces~-in the absence of Ross’s methods; 
during the great War, according to the Official Histoiy' 
(vol. 2, p. 238), " the loss of the strength to the 
armies from the effects of malaria was great, and 
but for the prenfnlive mrl/iodf adopted it nii^ht have, 
been incalculably greater ” (italics not in tbe original). 
What has llie nation, the Parliament of which voted 
30,000/. to Jenner in token of gratitude, done for this 
practical jihilanthropist ? 

In “ Memoirs ” covering manj' years and mjyiy 
localities, the author has lett little room for criticisin 
as to accuracy. At p. 223, llie date of his first gleam 
<if success IS erroneously stated in the text; fortunately, 
the next page is faced by a facsimile wiiich correctly 
sJiow.s the date to liav'e been August 20, 1897; at 
p. 327, in referring to llaffkinc’.s good work, it is 
evident the date 1916 sliould read 1896; at p. 198. 
in reference to the use of “ bird’s malaria,” the context 
would show that the intention is to refer to 1896 
and not 1906. The Madras Presidency can claim 
freedom from the conception that (p. 200) ” though 
plague had broken out for some years in China, almost 
no precautions had been taken to exclude it from 
India.” It is inaccurate to describe Mr. R. H. llankin, 
the able bacteriologist, as “ the discoverer of the mode 
of purifying wells by permanganate of potassium.” 
ile did not initiate the melliod ; to him is the credit 
of showing that the cholera vibrio is killed by the 
chemical, and is not starved out of existence by its 
action on organic matter. The Hindu title of 

Maharaja ” used in connexion with the independent 
potentate mentioned at p. loi will doubtless l^e 
corrected in future editions of the work, 

W. G. King. 


Variable Stars. * 

Specola Asironomica Vaticana V. Herausgegeben von 
Johann Georg Hagen, S.J., und Johann Stein* S.J. 
Die Veranderlichen Sterne. Erster Band: Ge- 
schichtUch-Technischer Tcil. Von Johann Georg 
Hagen, S.J. Pp. xx + 8ii. (Freiburg im Breisgau 
and London: Herder und Co. G.m.b.IL, 1921.) 
42s. 

• * 

HOUGH the subject bf variable stars, apart from 
still earlier beginnings, has been actively studied 
for a century, and the reali.sation of its importance has 
been reflected in a growing volume of technical litera¬ 
ture,it has not hitherto received extended discussion 
on historical linc.s in a work exclusively devoted to 
this branch of astronomy. The first volume of suclj a 
work, for wfiich Father Hagen assumed resjionsibility, 
has now' been completed by the inclusion of a fourtli 
and last pjirt. on tlie elements of the light-changc, the 
three earlier parts having been issued separately from 
the year 1913 onwards. The remaining second volume, 
which will deal with the physical explanations of tiie 
phenomena of variable stiirs, Is in the Imnds of Father 
Stein, and its apj)carance will lx* anticipated with 
interest. 

In these days, wlien the insistent demand for sum- 
maric.s even to the most condensed papers betrays the 
fact that honest reading is out of fasliion, there is some- 
tiling imprc-ssivc in an ample and scholarly work like 
this, with its more than 800 quarto pages. The three 
earlier parts dealt witli tlie equipment of the observer, 
the actual observation of variable stars, and the reduc¬ 
tion of the observations. References to other methods 
will l)c met with incidentally, but it is to the visual 
method in its historical development that the work is 
almost exclusively devoted. Naturally there are parts 
of the subject which are largely independent of the 
|)artirulur method of observation, and the discussion 
of them will serve a more general application. 

1 o avoid misconception as to tlie nature of the work 
and its limitations, it will be well to refer to an explana¬ 
tion given at the outset in tiie preface. 'J'here it is 
stated dearly that for the. principles of photometry, 
llie practical details of astronomical photography, the 
description of all the various forms of apparatus and 
those parts of mathematical theory which are involved 
in the discussion of the observations, the reader must 
consult in each case the appropriate text-book or even 
an encyclopaedia. To this it should be added that 
the book contains no figures or illuftrations, and that 
very little space is occupied liy tabular matter. Thus 
it is in no sense a text-book suitably for the needs of the 
ordinary observer, but an historical work from Vhich 
the lessons of past experience can be -derived from 
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iocumentiiry c\;idcnce. It may easily be felt that 
udif’iou.s compression nf the al>undant material, so 
'ar from diminisiiing, would have positively enhanced 
-he value of the work. Moreowr, wlule a full treat- 
Tienl of^those technical mutters, which liave a general 
'haracter and vet find a particular apj>Iication in this 
special subject, would iiave been out of place, short 
:ixpKumlion^ i«ised op first principles could sometimes 
luive been interpolated witli/naterial ac^vantage to the 
general reader. Hut it is as aa historical work of 
rcferen<e tliat tite volume now completed must he 
judged, and a.s sucii it will bring the author of the 
“ Atlas StcUarum Variahilium ” tlie renewed gratitude 
of all those who are interested in tins branch of 
astronomy. Tl- I - lb 

The Study of Fossils. 

Aiumah of the Ptul: an Account of Some of the Creatures 
oj the Ancient IVorliL By F. A Fucas. Sixth and 
revistxl e<litiun. (Hiindl>ook Scries, No. 4.) l*p* 
xii + 207. (New York: Amerhan Museum of 
Natural History, 1922.) n.p. 

N 1901, when Dr. Lucas was a curator of the United 
■States National Museum, 1)0 published a most 
useful popular l)j)ok on the .stud> of fossils, with special 
reference. In the rcmurkalile extinct vertebrate animals 
found in North America. A decade latci. wlien he 
hminie director of the Amenc.in Mu.seum of Natural 
History. New Vtirk, he rejnmted Ins work as one of 
the handbook.s of that museum, where it lias laid a 
large sale. He now has issued a much-revised edition 
with numerous new illustrations from fos-sils aciually 
in the Anierieau Museum, 

Dr. Lucas’s little treatise is neither a nniseuin guide 
nor a text-liook, l)iit eun.ststs of a senes of gossipy 
chapters, each on a special subject, admirably designed 
to rouse' an interest in the study «)i fossils. Me e.xplains 
their nature, describes liow the\ are coll(*cted and 
made available for seienee, and leaves the rt'ader in 
a frame of mind to appreciate tuon* s\stematie imd 
technical works on the subject. At the end til each 
chapter, indeed, he refers to some of the more im|>ortant 
literature, liesides mentioning the cluef American 
museums in wliieli illu.strative specimens can be seen. 

.Among the new nfatter may be specially mentiored 
a discus.sion of Mr.^ Beebe’s tiieory of tin* origin of 
flight in birds, a chapter on filing reptiles with some 
good illustrations from Seeley’s “ Dragons of the 
Air,”, an account^ of Tyrannosaurus and the giant 
Eocene bird Diatryma, additional figures ol dinosaurs, 
and a photograph of the rc.storalion of the American 
mastodon in the frttle Museum at Albany. There 
is also a photograph of an engraved bone found in a 
cave near Pineville, Missouri, in 1921, which seems 


to show the rude outline of an elepliant, either mam 
moth or mastodon. 

Dr. Lucas writes, of course, primarily for .America! 
readers, and it is natural that he should place America! 
discoveries in the front rank; l>ut he is wrong ii 
stating that “ the largest single bone of a Dinosaur ’ 
is the thigh bone of Brachiosaurus at Chicago—it i 
three inclie.s shorter than the humerus of the Africa! 
Oigan‘tosaurus at Berlin. The rivalry between thi 
American |)ala5ontologi.sts and their colleagues in th* 
Old World is one of friendly emulation, which has le( 
to great discoveries in more than one hemisphere. 

A. S. W. 

Our Bookshelf. 

Methods and Experunenis in Mental Testi.. B\' J\ 
Richardson. Bp. 94. (London, Fahutla. am 
Sydney: G.H. Harrapand Co., Ltd., 1922.) ^s.bd.iwX 
It is difficult to perceive for what t>pe ol audienc 
Mr. Ru'hardson’.s book is intended. H it is meant lo 
readi'is who have no knowledge of any oj tlie literatur 
on the subject, then it is surels out of place to introdue 
the .sulijecl In a rather ])erlnnctory discussion of th 
rntirisiTLs made against the use of le.sls li. on th 
other hand, it is meant lor readers already (ojucrsaii 
with some of the work done, then mii(h ui the do 
riission IS useless. Tlie same remark applies to th 
statistual a(count. 

The details of tlic exjierimenlal testing uJ groups 1 
children are ver\ luteresling, j)Ut would hnse bee 
more Mutable lor an arta le in a psseltologual journ. 
than for a l>ook. 

Tin (>rgani'>atioN and AdininLstrafuni of J*hy\i<al Edna 
tioii. By Prof, jesse Feinng \^illiain>,. J’p. xin 
[^25. (New' York- The .Maunillan (ompany 
London : Mainullan and Co., Ltd., 1922.) 9?. net 
Dr. Wii.UAMS urges the necessity for physuai edua 
turn to be placed on a s<ientifii ioundatum. and gi\t 
.smli a basis wnlh a wealth of ilelaii \shi<h is rarel 
assiKialed with the subjei t. Indeed, it is Lurni'd to a 
c.xleiit which, m Great Britain, is unnecessary. Th 
chajiter on health and enicieniy i.s the least scientific 
little reliance can he placed on tests involving .sue 
factors as height and weight charts, and tlie ratio of tl 
girth of the arm to that of tlie chest. The genen 
purpose ot the book is good, and it .should provide 
stimulus to interest m phjsical education. 

Character and the Vnconsnoiis : A Critical Exposttic 
0/ the Psychology of Freud and oj Jung. By j. 1 
van der I looj). Authorised Tran.slation by Elizabet 
Trevelyan- (International Library of Bsyciiolog; 
Bhilo.sophy, and Scientific Method.) Bp. viii-f22 
(London: Kegan Paul and Co., Ltd.; New York 
ITarcourt, Brace and Co., Inc., 1923.) ro.v. bd. net 
This is a general and rather superficial account of tl 
theories of Freud and Jung. The author tells us it 
the result of nine years’ intensive study of the practif 
and theory of psycho-analysis, which seem.s to mea 
that he has been a practitioner during that perioi 
The translation is wellfdonc. 
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betters to the Editor. 

ijrke Editor does not hold himself responsible for 
opinions expressed by his eorresfondents. Neither 
■ can he undertake to return^ nor to correspond with 
the writers of rejected inanuscsipts intended for 
this or any other part of Natuke. No notice is 
taken of anonymous communuations.l 

Positive Ray Analysis of Copper. 

The chief difficulty in ana.lv sing an elcmenl with 
a high melting-point by nu'ans of ]x>sitive raps lies 
in the construction of u suitable furnace for ex'aporat- 
ing the metal. 1 have recently suen^erted in obtaining 
rays i>f copper by using a inolvlxlemini furnace, 
hcatcil with a coil of inolylKlcnuin wire cnilx“<lded 
in alunduin cement Throe isotopes were obsi^rveil 
separated by two units in atomic weight. The rela¬ 
tive intensities were about i'4 : r : i. the lightest lining 
the strongest. Rays of ruhicluim were also obtanieil, 
probably from the cement, and sliowed two isotope's, 
as found bv' Aston witli his method of analy.sis The 
relative intensities gave a moan atomic weight of 
60 ^'^ agreement with the chemical atomic 
weigfit 85- f5, 'J o obtain agreement with the chemical 
atomic wuiglit of copper b.V57. d ju'cessary to 
supiiose the isotopes to be <>-*, 0.|, and ltf>, sinci' this 
gives a mean atomic weight of (»,V7«>, which is as 
close a.s would be expccteil. A direct comparison 
with rubidium is desirable, but further evjKTimcnls 
will be necessary before the coTn])anson lan be 
reganled as conclusive, sinci' the nibidnim nus 
probably start at the surface of thulement aiul may 
fall througii a diherent jioienti.il from llii' (.opper 
rays. A few comparisons suggested the even alornic 
wcigiits. so that we inav ]>rovisKmally tal.e the 
isutopi's of cojipi'i* as of atomic ueiglits o.>, 04. an<l 
This seems to marU tiu' first c\<<’ptiou to the rule 
oiiscrved i\v Or .\s1on loliold lor chlorine, jiotassumi, 
bromine, nibiduim, and antimony, tliat elements 
with odd aloimc numbeis have isotope's with odd 
atomic weiglits, and inav be connected with the fact 
that copper oei.upies a place in tin* senes of eli'inents 
where the atomic woiglds begin to increase japidly 
with atomic nmnber. J. Dkmj’SIKR. 

Jiversoii L<tl)oratorv. C'lucago, 

June 9. 


Expansion of the Wlnj^s of Lcpldopteru after 
Emergence from the Chrysalis. 

Mo one wlio has watched a buttcrJly or moth 
emerging from the ihrj’.sahs can fail to have Ixx'U 
imjires.sed by the rapid expansion of tlie wings Thus 
expansion is not real growth, 
but merely the opening out ol 
llie contents of a carelully 
packed jiarccl, utkI tJie general 
cliaracter of the changes wliidi 
occur in llic ])roce.s.s i.s well 
known. 

The true growth of tJie wings 
takes place and is completed in 
membranous sac.s just within 
tlu' w'alls of the chry'salis, and 
the form of the wings can be 
ilistinguished from the oiitsKle, 
The position of the wings during 
their development is such that 
the upjxir surface of the fore 
wing is next to the wall of the chrysalis, and within 
a day or two from the tune of hatching the colours 
‘ and markings can in many cases lie recognised. 

Each wing consists of two separate menibrane.s, 
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united with the uervures, on which the scales are 
mounted, the stems of the scales entering sockets in 
the membranes placetl in fairly symmetrical rows, 
though tlie irregular shape of the spaces between the 
iicrvures prevents the symmetry being exact. 

Tlie jiomt to which* the pre.sent note is intended to 
dhect attention h? the numerical relation between^the 



i'll 2 St'ilUHioi piip.il V't'. I Sfi tinii of piiP'il 
Wings par.Ak*l (i> Iho wtiigs.it iiglU Angles to 
iieivcufs, ■ fjo the tUTViirrs. V fit> 

S«s tioiis 111 pigs j ami 3 wete eiif fioni Ihu i hrs's.ilw, and 
show IniiIi the fore ami hind wings 


sue of the pnpnl aiul expanded wings, and the reason 
f<ir the eonslaiicy of litis relation, Tti all the lepi- 
dopterous wings which 1 have examined the pupal 
wing has very nearlv one-third of the ilinien‘'ions of 
the wing ol flu* perfect insect (Idg. i). 

I If the fullv devc'lfnxsi wing is removed from the 
i <.lir\''alis and .sectioned, the reason for the one-to- 
! three nitio is iinme<lialclv evident so far as r<‘gar<Is 
I ’exteiiMon parallel to 
j llic ner\ uri-s. but the 
i “ acion.liofi " folding 
I wheitrbv the scale- 
bearing membranes 
e\p;iii<l in a direction 
ul right angles to the 
ncivnres is rather 
more comph'X 
The section paralU'l 
to tlie uervures is 
shown in Fig. z and iliagraminalicallv in I‘'ig, 0 . I lere 
tlu'wing tneinbrane is .seen folrled so that the distance 
from fold to (old is the same as the dojilh oi the fold, 
and tlieri'fore the evlemled is three times tliat 
of the folcksl ihmension To realise the character 
<if folding in the other principal dnection, imagine a 
senes of camera Ik'Uovvs fully ('xtended AiA,,, etc,, 
to be placetl side by side. )‘'ig. t), so that the sides CjCj, 
('if'a. etc , will remain m contact wlien the bellows are 
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timuri's 111!' tu'ivtiii’s 

Ihch tt<r-.T«*(cT to tlifKc m Figs 2 to 7.—(oj .illof i Iny.ilis, (/o Ncalt".; 
({) wmg nw'iiibTAtK', y/) vnkotsiii mi'mlirann 


contracteil Then remove the lower sales JfiBa, etc., 
and join the free edge.s of 0 * 0 *, etc It is clear 
that the surface thus formed is develojiable, and that 
if, to start with, the bellows are compres.sed to onc- 
third of their cxLcatled length tlie developed surface 
will in all directions have three uTnes the dimcn.sion 
which it ha.s when folded. 

The section of the membrane cut in this direction 
presents a much more complex m)}X‘arance (see I'igs. 
3 and 7) than that parallel to nen'ures. • 

The compression to one-thinl of-the extended 
dimension in tlie transverse direction appears to be 
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due to the space occupied by the " accordion " folds, 
and a diagramidatic sketch of the folded membrane 
seen in plan with the scales removed is given in Fig. 8. 





I'lfj, 8.— (tt) view of LJinllio.jnl model shmijn^tlu Mirfacc 

nnd side of tli<- folds jKiilly i-j-undcd (/') })«M:lr.|»ea suii.ii e iil raid 
showmj; ttie iiiws of fnkliiii; 


The positions in which the sockets for holding the 
stems of tile scales occur are shown at d tu Figs. 6. 7, 8. 
In the pupal wing the scales arc closely packed like 
the pile of a carpet, but after expansion he close, and 
nearly parallel to the ex- 
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tcndcfl wing membrane, 
see J-'igs 4 and 5. 

Tlic mechanical means 
whereby the extension is 
effcctg(f IS, I believe, of 
much the same nature as 
pumping up a pnenniatic 
tyre. HukI being inieclcd 
into the nervnrcs by the muscular action of the IxKly ; 
but this is a point requiring further observation. 
So far as I know, it is only in the Lciudoplcra that the 
3 to 1 expansion occurs, but it seems probable that 
the same form of stiffening by injection acts in all 
wings supplied with ncrvnres. 


4 

tin* fiirtTi.iiu) 
iinhon ” JukU'il 


A. Mai.i.ock 


April 30. 


evidence produced by Bouin, Braun, I^wig, and thi 
writer would seem to be conclusive f^fish, amphi¬ 
bians, and reptiles. 

The attached photo-micrograph (Fig. i) of th( 
adult frog ovary shows a large ovarian tag containing 
germ cells in all stages, and it is indisputable that ir 
vertebrates below the mammals seasonal accessions 
of new germ cells .take place. 

So far as the mammals are exjneerned no observe: 
within recent years has attacked the problem, bul 
Edgar Allen in the American Journal of Anatomy 
vol. 3,*, No 5, has now published a paper in whict 
he claims that a cyclical proliferation of the germina: 
epithelium gives rise to a new addition of younj 
oocytes 111 the cortex of the adult ovary of Mus a 1 
each normal oestrus period. This new paper appears 
to me to contain the results of much careful work, 
and it upholds the views cxprcsfied by the Waldeyei 
.school 01 embryologists. 

So far as the mammal is concerned, it may be taker 
that .since the necessity for large numbers of fre.sh 
proliferated germ cells is usually absent, these do not 
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The Formation of New Egg Cells during 
Sexual Maturity. 

It is generally believed among mammahan embryo¬ 
logists that iluring the life of the individual there is 
no increase in the number of primary owyles beyond 
those originally laid down when the ovary was 
formed. 'Hiis'idea has grown from two sources of 
evidence—one, fr(»m the Weismannian doctrine of 
the germ-plasm ; the other, from the fact that it is 
difficult to find any evidence for post-natal formation 
of new oocytes by metamorphosis of any non¬ 
terminal ovarian cell. 

The problem of the origin of .sex-cclls in general 
introduces two questions about which much dis¬ 
cussion has tak(;n place I’he first of these (juestions 
is how’ the first germ cells arise ; the second, whether 
somatic cells can •change into egg cells. Many, 
accepting fully the work of Beard, that doyen of 
ambryologisls, and of Woods, who showed that the 
germ cells of certain Vertebrata originate as large 
pale cells of the yoSk-sac endoderm, at tlie same time 
consider that the view that no somatic cell can 
metamorphose into a germ-cell needs more evidence 
than the description of gorm-cell migration. Apart 
from tills importantSluestion, some zoologists believe 
that no accession of new egg cells takes place during 
Che post-natariife of any craniate vertebrate, but the 


generally occur in those forms which prcjduce few 
young. The writer, through the kindness of Prof. 
J P. Hill, has lately examined soveral ovaries of 
Ornilhorhyncluis without finding any signs of oogoiiia 
m the adult: the material was not extensive enough, 
in (he light of ICdgar Allen’s work, to pronounce a 
definite verdict, but 1 believe Ormthorhynchus does 
not produce litters of young like the rodent. It is 
worthy of note that Allen’s descriptions of photo¬ 
micrographs correspond to the descriptions and 
figures already given by the present writer for Rana 
and Bulo Allen's Plate 5 is very striking evidence ; 
he ha.s, moreover, demonstrated completely the 
cyclical mitotic <livisions and activity in the germinal 
epithelium of Mus. 

The opponents of the germinal eiuthelial theory 
will naturally say that Allen’s cells arc derivatives of 
the migrated primitive germ cells; but unle.ss some 
obvious difference can be .shown to exist between the 
germinal epithelial cells and the forerunners of the 
cells descrilied by Allen, we arc justified in assuming 
that the new egg cells are derived from metamor¬ 
phosed epithelial cells, and certainly from cells which 
have lost their individuality in the formation of the 
so-called somatic part of the ovary. 

The statement, often made, that only primordial 
germ cells can produce gametes, and that the metamor¬ 
phosis of epithelial cells into germ cells does not take 
place, needs also the assumption that the potential- 
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ities of the so-^atic cells are curtailed by son\e special 
^cytological mechanism, which, be it marked, has not 
hitherto been described by any one in the Vertebrata. 

The nearest approach to such a mechanism is the 
chromatin-diminution process in Miastor, an insect 
in which all but the germ cell nuclei are deprivetl of 
part of their chromatin. Nowadays, however, few 
zoologists wish to repeat the n\istake of Weismann in 
deducing too much from the peculiar cytology of the 
holoinetabolous Hexapoda, which develop under 
special conditions. j. BrontS Gatknbv. 

Trinity College. Dublin, • 

June g. 


Origin of certain Filamentous Forms 
from Eocene Beds. 

A PAPiSK by Prof. T. D. A. Cockerell has just 
appeared entitled “ The Supposed I'lumage of the 
Eocene Bird Diatryina ” ( -Imcr. AJus Novit-ites, No. 
62, 1923), describing certain filamentous IxmIios from 
Eocene (tireen River) beds of Colorado. 

Prof. Cockerell stales that the specimens “ are not 
vegetable fibres, nor are they mammalian hairs,” but 
resemble the siniph' feathers of Inrds like the casso¬ 
wary, and he refers them (with a query) to a now 
species of Diatryrna because this is the only known 
Eocene bird from which they could have come 

Prof. Cockerell has betm good enough to give Uu' 
original of his h'lg iB to the (icoiogical Department 
of the British Museum (Natural Ifistory), and an 
examuiation of tins s])ccinicn has failetl to convince 
me Uiat it is not of vegetable origin. Similar strands 
pf tiiameiits occur in Upper Eocene rocks of Hacring, 
Tyrol, for example, and are derived from decayed 
leaves of palms [Sahal major, Ung.), into undecayed 
portions of which they ar(^ sometimes seen to pass 
fhese iibre.s in specimens from llaering arc absolutely 
indistinguishable from those in tiic original of Prof. 
Cockerell's I'lg. iB, and, though it is dUficult to arrive 
at any definite conclusion from sucii fraginentiiry 
material, it scorns ouite possible tliat the supposed 
feathers may be only fibres from a <{ccHyed mono- 
cotyledonou.s leaf. W. N. ICdwards. 

Geological J)ept, 

British Museum (Natural History), S.W.7, 

May 26, 


Hafnium and Goltium. 

I r IS with great interest that I have nwl the 
communications of Dr. Co.ster and Prof. IIeve.sy in 
Naturf. on the new clement, hafnium. Under the 
title ” Correlation of Atomic Structure and Spectra ” 
(j<jumal American Chemical Society, xliv., p. 328, 
1922) I discussed the properties of the unknown 
elements' from the point of view of Bury's theory of 
atomic structure, and stated : ” No. 72 possibly is 
Urbain’s ccltium. But Bury’s arrangement gives 
the electron structure 2.8. 18. 32. 8. 4 for this dement, 
which is consequently teiravalent, while Urbain 
describes celtiuni as being intermediate in cheihical 
character between Lu and Sc, both trivalent elements. 
A further investigation of the chemical properties 
and the X-ray spectrum of celtium is therefore 
desirable.” This article was received by the editors 
of the journal, November 22, 1921, and, 1 believe, is 
the first published suggestion that the chemical 
properties of celtium as given by Urbain do not agree 
with theoretical considerations of atomic structure. 

flAROLD S. King. 

The Chemical Laboratory, Dalhousie University, 
Halifax, Nova Sctjtia, May 12. 
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Distribution of Limnma peregar and L. truncatula. 

Some recent observations on a subject lately dis¬ 
cussed in the columns of Nature may ho of interest. 

'The freshwater snails, Liimiaa pcref'cr aild L. 
truncaUda are widely distributed over this district, 
where Disiornum hepaticum is a serious pest: the two 
molluscan species occur in almost every body of 
fresh water where the topographical conditions are 
suitable, excepting only sucli as are seriously pol¬ 
luted by the effluents from old* lead-workings. The 
hydrogen ion concentration of the fresh waters varies 
generally froA about Pii^>'4 to Ph G*9. 

While studying a neighbouring area, a portion of 
Llic* Plynlimmon plateau, about 12 to 15 miles from 
Aberystwyth, 1 was struck by the almost complete 
absence of tre.shwater molluscan species. Two only 
were found . L. pereger and Ancylus jiuviatilis, the 
latter m a single locality only, the former in this and 
one other locality. The liydrogen ion concentrations 
of the waters in these two localities were Ph 6*4 and 
Pii 0-5 respectively : both arc exceptional figurcs^for 
the area, where the Pji values as a rule range from 5‘8 
to 0-2 (Peat bogs abound m the district.) 

Uiboratory experiments show that L. pereger 
invariably dies within 2 to 3 hours after being placed 
m water of Ph value 5 (>. (Distilled water wliich had 
iK'en exposed to tlie air was used for these experi¬ 
ments : also tap water, wlncli has here aliont the same 
I Pii value.) A characteristic reaction is gi\'en, the first 
j pJuise of which IS the nearly complete cxtcn.sion of the 
l)ody beyond the shell, with violent twisting movc- 
! ments. Eventually the animal dies m retraction, 
with imich exudation anrl coagulation of mucus. I 
intend before long to carry out similar experiments 
with L. trumaiula. Sevi'ral otlier Ireshwater species 
show a similar reaction, the coagulation of the mucus 
being especially noticeable. 

Kathleen E. Cari'KNTLR. 

Zoological Department, 

University College of Wales, 

Aberystwyth. 


Scientific Names of Greek Derivation. 

In the course of the interesting notice of Stillo's 

Die Schnmipfung der Erdo ” in Nature of June 2, 
reference is made to ‘‘What (i. K. Gilbert styled 
■ epcirogciiic ’ (now written ' epirogeiietic’).” The 
latter termination is no doubt more correct, but the 
spelling of the second syllable involves a more debat¬ 
able question. Some of us are by no means reconciled 
to the system of the Latinisation of Greek names, now 
widely followed, especially on the other side of the 
Atlantic. It is a distinct misfortune that Greek 
should reach the nomenclature of .science by way of 
a language poorer in both vowel and consonantal 
sounds. To write ” dinosaur ” for ” deinosaur ” is 
to obscure the derivation of the word. So long as 
most of our scientific terms are,derive<i from Greek, 
It IS obviously desirable that they should be written 
m English in a form as closely similar as possible to 
the original, so that a student can look tliem up in a 
lexicon even if he knows but little more of the 
language than the letters. 

1 am glad, however, to see t^at your reviewer, 
when he is at liberty to follow his own predilections, 
prefers to adhere as far as he can to the Greek 
spelling. Does he not speak of ” Okeanos, lord of 
the great outer seas ” ? ‘ ^ John W. Evans. 

Imperial College of Science and Technology, 

S.W.7, June 4. 
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As tile reviewer referred to. I warmly welcome the 
remarks of Dr* j. W. Javans on the tendency to 
modify Cireck forms, sometimes beyond recoRnition, 
when they are introduced into scietitilic terminology. 
I went to some trouble in looking up Gilbert’s 
“ epeirogcny,” which Sir A. Geikie of course spells 
correctly m his " 'I'extbook of Geology.” I have 
long clung to “ dciiiosaur,” and American authors 
shoul<l bear ni mind that the use of an i for ct com¬ 
plicates pronunciation when the* terms arc handed on 
to other nations. t 

, 'J'he chief oftender, liowevpr, was (diaries Lyell, who 
knew that he was doing wrong wheri he wrote his 
footnote on p. of the third volume of the " l*nn- 
cinlcs of Geology ” in 1833 He justified his 
“ Miocene ” an<l “ Pliocene ” by the Use of '* eneenia ” 
and “ leosahedron “ ; but the result has been the 
absurd American term " Cyenozoic," whicli, if it means 
ani’thing, shoulci remind u.s of the emptiness of life. 

The frequent use of Itie prefix “ epi ” makes one 
anxious to preserve " I'peirugeny.” I wish that we 
could mark the tirst e with a stroke to keep il long, 
and tins remark applu's also to " Tetliy.s.” But in 
the face of “ Jvjnrus,” and ” Pisistratus," and 
“ Piiitiias” it is dilfK.ult to be logical. May wc not 
attempt, liowever, as l>r. Bvans suggests, to k<*ej) our 
newly invented scientific terminology from degenerat¬ 
ing like our common speech ’ 

Gm.Nviu.K A. J. Coj.j'. 

On the Significance of “Ring.s” on the Sheila 
of Cardium and other Molluscs. 

In Natuue of f'ebruary 3, p i.jO, I referred to 
experiments <)n determining the rate* of giowth of 
a fixed population of marked lockics {Lardium uiulc). 
In this expenmcMit the box which was (ixtsl 111 tlie 
bed of the Kiver Vealm aiul eontHined the cinkles 
was visited niunlldy. and sometimes at mtenalsof 
only a fortnight, for the purjxisc of mea.sunng the 
increment in growth since tlu* previous visit. This 
methoil of work resulted m an interesting observation 
^ on the formation of rings on the .sliells of the growing 
cockles, ft was iound that in the young cockles, 
i.e. up to about 16 mms in length, dark rings were 
formed monthly 01 fortnightly in a majority of cases, 
on the shells at the size they were when last measured, 
but that no similar formation of rings could be 
detected in the laigcr and generally older shells. 
On the other hatul, butli and large cockles 

showc<l distinct rings after the winter period 

In young cockles, growing in iengtli at the rate 
of one millimetre or more a week, a cessation of 
shell-growth for a few day-s as a result of being taken 
out of their habitat and hand]e<I is enough to jiroducc 
a distinct ring, but old(*r cockles which increase 
in length a very small amount in even a month show 
no external sign of a .small period of ce,ssation in 
growth Thus rings on the shells of cockles arc 
undoubtedly due to periods of cessation of shell- 
growth. and the Icn^lii of the jierUxl necessary to jiro- 
duce an elicct depends directly upon the sj/.e of the 
cockle. 

In this eonnexioTi it is interesting to read the 
history of cockles picked up haphazard. Some shells 
I picked up on the shifting sands of the bar at Padstow I 
allowed mimcroui rings clo.se together, and there ! 
is no iloubt that these rings can be interpreted as 
periods of cessation of shell-growth probably separated 
tiy only a few weeks, and due to the cockles being 
embedded deep in the shifting sand after rough 
weatlfer On the .other hand, cockles picked up in 
protected situations show mostl)'^ those rings which 
can be intcqfrcted as winter rings, but often also 
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near the umbo, tiny rings which may mean the 
occurrence of a disiurbance for only a few days 
while the individual was young. Similar winter 
rings have been, found by experiment in Crcpiclula 
and in many cases in Patella, but Patella may not 
show winter rings in some situations at Plymouth 
after a mild winter. 

Ill fishes the indications of periods of growth and 
of cessation of growth are very important, and in 
view <»f the observations mentioned above it would 
be interesting to know whether the otolitiis and 
scale# <»f xoiing lishns, which show distinct rings 
(apparently produceil in winter and .summer), would 
reflect tlic effects of short periods of an analogous 
disturbance m the same way as the shell of the cockle. 

J. II. Gkton. 

Marine Biological Laboratory, Plyiuouth, 

J line 10. 


A CrystalHsalion Phenomenon. 

] 111*, attached photograjih (h'lg i, natural size) is of 
interest, as it illustrates a phenomenoij which does 
not .ijipear to haic been recorded 

Tor certain experiments it w'as necessary to purify 
some Stimpk^s of salicylic acid, and rcirvslallisation 
fnun hot water w'as resorted to The' work was 
camo<l out in a litre conical flask, and a layer of 
crystals w<i.s foniusi at the surface of the solution on 
cooling. Below this layer nuinv crystals w'itc seen 
to bo suspended bv threads, an’d as' the photograph 
shows. OTH* threa<l would grow- several crystals at 
dillcrent depths in llie liquid 

in a bright light, reflection may occasionally be 



Fig j. 


observed from some threads, but generally they are 
too small to be seen with the naked eve. ’I'liey are 
elaxtic in the sense that, if the vessel is gently swung, 
the crystals oscillate at the end of th<;ir threads, which 
sometimes form flexible loops instead of hanging 
vertically. The thrend.s are (juitc stable, as the 
suspension remains for months at a time. C^n one 
occasion the crystal layer was formed on a small 
grid of glass fibres and the solution .syphoned out ; 
the crystals were left hanging, but the'threacls could 
not be distinguished. 

1 arn indebted to Mr. Sowerby of this College for 
the photograph. ' C. R. Bailey. 

Chemistry Department, 

University College, Txmdon, W.C.i, 

Jgne 8. 






JULY 7 , I923J 


i UKU 


Studies from a Wireless Laboratory.^ 


By VtoI. W. II. 

"HE studies pursued in a wireless laboratory arc 
mainly of two kinds : first, those directed to the 
solution of problems that have arisen in the develop¬ 
ment or use of practical apparatus, aud, sc(H)ndly, those 
with which w'e are hero concerned, aiming? at the appli¬ 
cation of no\ el principles or no\ el physical phenomena 
to the invention of new methods or ap|Kiratiis. Tattle 
will be said of the methods of wireless communication 
as they exist to-day ; on tlie contrary, our attention 
will be devoted to some possii>ihties of wireless tele- 
grapliy- ]iossil.»ilitics tested in the laboratory hut not 
yet tried on the large scale. In oilier words, no attempt 
will he made to give a rei'urd of teelinical progress 
accomplished to date but, rather, to discuss wireless 
communication as it may lie. 

The new methods to lie first descTihed are liased upon 
the phenomena, not yet fully known in detail, which 
oc<'ur when one vibrating liody is caused to influence 
the vibrations of another, (ousider llie case of a 
simple pendulum consisting of a weight tied to the 
low-er end of a string the upper end of whh'h is lield in 
the iiand, and suppose it is of such a length lluil it 
would vibrate freely to and fro in a period of two 
seconds, when tiie Iiand is held still. Then it is easily 



seen that on moving the hand horizontally to and fro 
with a complete period of, say, one second, the pendulum 
will follow the hand and likewi.se vibrate with a period 
of one second. Similarly, when the hand viliratcs with 
a period of, say, tiiree second.s the pendulum will again 
follow and take tlic new period. This experiment is 
very familiar and is known to students of niechanic.s as 
an example of the subject of “ forced vibration.” 

A pendulum forced in this manner may be said to 
vibrate “ in time with ” the hand, but the experiment 
•shows that it is not “ in step with ” the hand. It 
would not be correct to say that it is ‘‘in tune with ” 
tlie hand, since thi.s term is reserved—in electrical 
physics at any rate~to indicate that the natural period 
of the free and unpropclled pendulum is the same as the 
period of vibration of the hand. We may, however, 
express the state of affairs by sa)’ing that the pendulum 
i.s forced into accord with the hand and that it is tlien 
in the “ accordant state.” A simple example of this 
relation.ship lictween two alternating movements is seen 
when a dog, for example, is walking along the roml; 
his hind legs are in time but nut in step with his fore 
legs. 

The vibrations of a simple pendulum left free to 
\dbrate with its own period gradually die down as indi- 

' SuIjsUtii'C of .1 iliscourse delivered at the Roy-tl Institution, PWday, 
April 13. ^ 
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Eccles, F.R.S. 

Cited in Fig. r. The \-iiiration is a dying oscillation, 
and in .such a case the theory of tlic forced \'ihration.s is 
ca.sily under.stood. In a modern wircle.ss laboratory, 
however, we have tt> deal with growing and susttiined 
vibrations as in Fig. 2, and in .such cases the tbenry oL 
the atTordant state is rather different. This is to be 
expected - for it Is like comparing a living thing to a 
dying one, I^suall)- the wbrations are sustained by tlie 
aid of the triode n’uIvcs so well known, and tlie rates of 
vibration arc very liigh. In order to lead up to an 
imder.slanding of the accordant state at the.se high 
trecjuencics it is best to study low frecjucncies fir.st. 

I’or the study of \ ilirations slow enough to be followed 



by tlie eye a new t \pe of o.scillator ha.s lieen de.signed 
and consinu'tcd anil is here exhilutcd for the first time. 
Fig. 3 is a diagrammatic plan of the apj'iaratus. The 
horl/ontid magnet lias a horizontal ebonite rod fixed to 
it at right angles and the wliolc is su.sjtended from a 
vertical torsion wire ])assing through the centre of 
gravity, 'riie poles of the magnet confront two hori¬ 
zontal solenoidal coils connected in series with each 
other and with a battery and diode valve, that is, a 
thermionic valve of the ts pe invented by Prof. Fleming 
in 1904 and containing only two electrodes, namely, 
a filament and a jdate. Such a valve pusses.ses the 



Fig 3 •“DKxlr'-sustamwl luisinn peniluluni (in pi.iii) 


property that the electron current across the vacuum is 
.sensitive to outside electrical influences if the electrodes 
have suitable relative positions—an ebonite rod charged 
by rubbing causes a diminution of the electron current 
when it approaches the diode and dlows the current to 
increase again when it rect-des. The action of this 
diode-sustained pendulum is now ea.sily explained by 
supposing it .swinging, and noticing that the elxmite rod 
as it moves to and from tlie* diodeicause.s an aUemation 
of magnitude of the currents in and magnetic fields of 
the coils, which is automatically in correct time relation 
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to assist the motion of the magnet. By means of a 
small rnirror fixcO to the magnet, and a lamp and scale, 
the building up of the motion from a small initial 
amplitude is easily seen. 

With two .such pendulums the accordant state can 
be studied by eye observation. Dr, Winifred Lcyshon 
is engaged upon this task. As arranged for the investi¬ 
gation one of the pendulums is made the master by 
sending .some of its current through an auxiliary winding 
influencing the magnet of the other pendulum. The 
frequency of cither the mastqf or of the servant pendu¬ 
lum ran be varied by the aid of a movatfle permanent 
bar magnet placed near the os('ilIating magnet. Then 
it is seen that as one natural period becomes nearly the 



same as the otlier the muster rauhes hold of the 
servant, compels it to abandon its own natural 
l)eriod and to move in time with the master's - thougii 
not necessarily in step. The amount by which the 
.servant i.s out of step depends upon tlie diflerenre ul 
the natural periods and tl^erelore cun ))c regulated. 

These slow vil)ration.s are seen and not heard ; hut it 
is also possible to use s ihrators of acou.stic fre<jucncy 
and so make the arcordirjg proce.ss c\ident to the ear. 
A tuning-fork .sustained l)y a iriode is very effective us 
the master oscillator. The circuit is sliown m iMg. 4, 
from whh'li it will he seen tliat wlicn the fork is viliratmg 
the induced electromotis'e fone acting upon the grid 
w controls the anode current .so as to sustain the motion. 



I'lu 5. -Inixlv f!fcUic.a osfilUun. 


(See Eccles and Jordan, “ Su.staining the Vibration of 
a Tuning-fork by a Triode Valve,” 'I’lie EU'ciridan, 
June 20, 1919.) 

On the other hant^ an electrical oscillation, which is 
independent of moving matter, makes a good servant 
oscillator. Its circuit is shown in Fig. 5. TTie linkage 
between the two o.scillator.s is effected by passing some 
of the current from the fork coils Uirough an auxiliary 
winding on the electrical oscillator. The fork is audible 
when oscillating because it agitates the air; the elec¬ 
trical oscillations can lie made audible by inducing 
currents in another circuit containing a loud-speaking 
telephone, and theia frequency can easily be altered 
tltrough a-semitone or more by varying slightly the 
capacity of the condenser .shown in Fig. 5. Now, as 


the natural frequency of the electrical oscillator is made 
to approach that of the fork, loud throbbings (called 
“ heat.s ”) are heard, which become gradually slower 
until at a certain point the master suddenly drags the 
servant into time and the throbbings cea.se. If the 
movement of the condenser is continued the natural 
period of the electric oscillator is carried through 
resonance and then i)cyond. and finally the servant 
breaks awav from the master and the tlirobbings indi¬ 
cating their difference of frequency begin anew. 

'rhiJi experiment is reminiscent of that of the two 
air-blown org<an pipes discussed Ijy the late Lord 
Rayleigh many years ago (Phil. Mag., 1879, Collected 
Faper.s, vol. i. p. 409). Rayleigh showed that two 
organ-pipe.s nearly in unison dragged each other into a 
aimnion frequency if brought into propinquity. 

'Phe preceding experimenUs have carried us from 
vibrations at 2 per si'cond to vibrations at 200 per 
second ; wc now pass to the problem of accordance 
I when the vibrations are of frequency 200.000 per 
second, such a.s are commonly used in wireless tele¬ 
graphy and telepliony. Su<’h high frequencies are 
ncitlier seen nor iieard. but can l)e detected by special 
rnetliods. The electiical oscillat«)r used (omprise.s 
a Iriode and an inductance and <'jq)acity connc’cled 
as in Fig. 5 and clio.sen of suital'le inagniludes. 

: 'Pile detecting apparatus is an inductance coil and 
i variable condenser connected to a crystal dete<‘tor just 
j as in many a houschidd crystal appmalus used for 
! listening to the broathastmg .st-itions A galvano- 
j meter is connected to the ciystal and a spot of light 
j moves on tlie screen wlicn the ('ondenser is \ ariecl while 
i the triodc apparatus is in a( tion. A maximum dpfle.xiun 
' is s»)on found and then the receiser is in tune with 
the. iriode oscillator, .\nother triodi osnllator is now 
substituted for the first and v.tried in freijuency until 
in tune with the crystal m-eiver. Clear!) both triode 
o.s('iIlators are now ot approximately the same treijuency. 
Let them both be pul into .u'tion .simultaneously .so as 
to act upon the crx’slal circuit, and let a pair of au.xillary 
; coils, connected in series, be placed tonfrontmg the 
respective triode oscillators in order to establish a 
linkage. The crystal circuit is receiving energy from 
iMjih of the triodc oscillators and af'tuates the galvano¬ 
meter. The accordant state is tlien easily found by 
varying one of the oscillators very slowlv and watching 
the S|X>t of light. At the moment wlicn the two oscil¬ 
lators come within a ('crtain frequency diffcreiu'p, they 
.suddenly pull into time and the spot ol light gives a 
sudden kick. This phenomena was di.scovcred by 
Dr. J. H. Vincent and dt\scribed in the Physical Society 
Proceedings (p. 84, lH‘b. 1920). One of his curves is 
reproduced in Fig. 6. 

This cur\'c illustrates that as the condenser of one 
triode oscillator is increased the galvanometer in the 
crystal circuit show’s first an increase and then a very 
sudiien decrease of deflexion. The nearly vertical 
parts of the curve are due to the establishment of 
accordance. In a rough way one may explain the 
phenomenon by saying that at the lowest point of the 
curve, where there is a sharp cusp, the two oscillators 
though vibrating in time witli each other are oscillating 
oppositely. In fact one oscillator is moving like the 
front legs and the other like the hind legs of the dog 
cited already. The curve or the experiment shows that 










a very minute variation of the condenser of either 
oscillator makes the deflexion increase enormously. 

‘ There are several ways of applying this novel pheno¬ 
menon to wireless telegraphy. Two‘of these may be 
illustrated here. Suppose one of the two oscillators to 
be a distant transmitter from which electric waves are 
proceedingj and that these waves arej)icked up by the 
antenna at a receiving station. Let the antenna be 
::oupIed to a local oscillator in the relationship of 
master, and let a tuned detector circuit be acted upon 
by both the antenna and the local oscillator. •Then 
mppose the local oscillator adjusted until it is in the 
iccordant state with the antenna oscillution.s, and, in j 
:art, adjusted until the detector current is at the mini- | 
mum value, corresponding to the cusp of Vincent’s i 
:urye (Kig. 6), It then follows that a verj- minute j 
variation of the frequenc\* of tlie oscillations emitted ! 
)y the distant station will give rise to a deflexion of I 
:he galvanometer. It is suggested that signals could ! 
oe transmitted by up and down changes in fre(|ut“nrv— j 
5uch changes would he far smaller than the changes of I 
Tequenc)' employed by the accepted methods of the j 
present day, and thus the interference between stations | 
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I'lG. 6 - Vinrenl's curve. 

ivould he minimised. There are many easy ways of 
;roducmg small ehanges of Irequenc)- at the trans- 
nitting station. 

Another and very different method of signalling may 
le illustrated by this same ajjparatus, after again 
idjusting the receiving apparatus to the minimum 
leflexion obtained in the accordant state. On trial it 
s found possible to bring the spot of light to any 
le.sired point of the scale—that is, to any desired point 
)n the vertical portion of the Vincent curve—by appro¬ 
priate adjustments of the frequency of the transmitting 
mit. These latter adjustmcnt.s arc for this purpose 
conveniently effected by the motion of a short cir- 
;uited coil of wire near the inductance coil of the 
ransmitting oscillator. Therefore, to every position 
)f the auxiliary movable coil at the transmitter there 
corresponds a position of the spot of light actuated by 
;he receiving apparatus. It might even be pos.sil>le to 
nark the scales at each place witli an alphabet and so 
communicate intelligence without the aid of the Morse 
■ode. . 

The above-described methods of signalling arc based 
m the discovery of accordance between triode oscil- 
ators. *\nother distinct series of methods can be 
■uggested and illustrated. These methods depend 
m the fact that the combination of two high- 
requency electrical vibrations of slightly differing fre- 
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queheies jield.s a throbbing amplitude V^'hich may be 
made of audible frequency and of any desired pitch 
by adjusting the frequency of either of the original 
vibrations. The formation of relatively slow throbbings 
from two quicker o.scillalions is shown diagrammatically 
in Fig. 7. The existing modern method of receiving 
continuous wave.s known as the hclerodj'ne method 
utili.ses this principle in the following wa\-: The trans¬ 
mitting station emits long and .short trains of waves 
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corresponding to Morse dashes and dots and of fre¬ 
quency, say 200.000 per second. These waves produce 
in the receiving antenna feeble oscillations which are 
i-ombined with Im-ally generated oscillations of about 
the same strength and of frequency, say. 200,500 per 
! second. The result is a compound high-frequency 
I current witlj 500 throlibings in it per second. Tliese • 
when re<*liricd can be heard in a suitaidy connected 
telephone, 'hhe long and short trains of wa\'t’.s from 



—FREQUENCY-- 

FKj. 8.—Diafrramiaatic reprc»enlatioii of sounds heard in 
heterodyne recepUou. 

the transmitting station thus give'rise to sounds of long 
and short duration and of constant pitch. The pitch 
Ls adjustable by altering tlie Ideal frequency from 
200,500 to other values. 

By altering this frequency from, .say, 199,300 per 
second to 200,000 and then to 200,7 <d the .sounds in the 
telephone run through a continuous scale of notes as 
represented in Fig. 8. This starts on the left with a 
note of 700 which falls in pitch to ^hout 40 and becomes 
inaudible, passes through resonance, bcconjcs atidiblc 
again, and ascends a scale in opposite order to the first 
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scale. Thus a note of any desired pitch can easily be 
obtained, but tile intensity varies on account of the 
varying sensibility of tlie ear and the apparatus. This 
possibility of variation of pitch makes a nuinl^er of new . 
methods of wireless signalling feasible. One of the 
easiest rcscmijles a very early kind ul moving needle 
telegraph apparatus called Hriglit’s bells in which the 
needle moved to one side and struck a hell in order to 
indicate a dot and moved to the other .side and struck a 
bell of different tone*lo indurate a dash. 'I'his method 
was faster than the dot anc^dash sounder and appar¬ 
ently easier to learn. In its prujwsed wireless form the 
transmitting station would emit etjual wave trains to 
represent dot^ and dashes, .say of 20^,200 frequency to 
represent the dots and 200,500 frequency In represent 
the dashes. ICa<'lt Morse sign is tlicn lieard as a little i 
melody at a receiving station using a local oscillator of 
200,000 frp<iuenc}. besides the advantage mentioned ; 
aliove there is a likelihood that tliese signals would be | 
less di.stortcd by atiuosplieric discharges than .ire longs J 
and shorts oi constant pileii. j 

Still another simple method consists in utilising ! 
three very < lose high-lrcf]uency oscillations at the trims- j 
mittiiig station, sa)' 200,200, 200,100 and 200.050, ami 1 
making a new corle for the alphalx-t <*ut of iK'nnutation.s I 
of tho.se. 'i'he Ini'al os< illutor would have* a fretjueney ‘ 
of 200,000, and therefore the sounds lieard in the tele- 1 
phone would he .short tunics. Tlie method would he ' 
faster than Morse. l)ut might demand that the operators 
should ha\T mu.sica] ears. Still another method can he 
imagined in wiiicli cliords of three notes in.slead of 
arpeggios are used for the lettiT'. of the alphaliet, but 
llii.s might reijuire an even more musical ear. 

But there is one kind <if chord which every one can 
recognise without specbl training, which "even the 
horse can disiTiminatc in the sounds of “ whoa " and 
“ gee.” The vowel .sounds arc in fact chords, bitely 
Sir Richard Taget has given (Vowel Ke.sonance.N, Inter¬ 
national Phonetic .Association) a list oj the chief tones 
occurring in the Ivnglish \'invels. For e.xample, the 
vowel sound in the word ” calm ” contains the tones of 
freijLiency 13O0 and 8jo ))ersecond. Suppose, therefore, 
a trun.smitling station is arranged to emit simul¬ 
taneously electric waw's of frequencies 201,360 and 
200,810, and supjxjse ihc.se waves when received at a 
great distance are combined with local oscillations of 
frequem’v 200,000 jier second. Then the tones 1360 
and 8jo are })ercei\'ed simultaneou.slv as a <li<)rd in the 
operators’ telephones. But this chord by itself is 
scarce.ly if at all nrognisable as a \'owel. Recognition 
is ensured b\ superposing a larynx note bv aid of a 
buzzing contact included in the receiving <'ir< uit. Then 
whenever a train of two waves leaves the sending 
station the vow’ol pronounced bv the receiving 
apparatus. This Is eiusily illu.straLed to an audience by 


the aid of a loud-speaking telephone. Lecture appar 
atus for producing and i^tccting the two vowel sound- 
represented by 0, fx, is shown in Fig. 9. The change of 




I'lo 0 Heterodyne vowel apparatus 

radio frequency nccc.ssary for pas.sing from one vowel to 
another is {)rovic]ed by tlie tappings on the inductance 
< oils. In this apparatus the tran.smi.ssion occuns across 
a short distance; in practical telegraph)' the trans¬ 
mitter would be more powerful imd would he provided 
with an aerial and the receiving apparatus would also 
luwe an aerial. 

The apfuiratus, wliich was built and made to work 
iiy Messrs. C. J'. A. \Vagsialfc and !■'. .S. Smith, tw'o 
former Finsbury Technical ( ollege students, was con¬ 
structed to prodiH-e six vowels, namely, those heard in 
the wor<ls eat, all, hate, shoe, cairn, and eartli. 'The.se 
six vowels taken in pairs yield thirty-six .s)’mbols 
which, together with the fi\‘e vowels a, e, 1, «, u repre¬ 
senting them.selves, amount altogetiier to fort)--one 
symbols. An alphabet formed in this manner is much 
hrieicr than thcMnr.se code; that is to sa)', there arc 
fewer efforts of the sending key in making the .same 
message. For example, in the word London there 
arc .seventeen efforts when Morse is used but only eight 
when the vowel code is employed. Besides the gain 
in speed there is a possibility of reception through 
atmospheric* disturbances living more easily accom¬ 
plished with the vowel code than with the customary 
dots and da.shes of constant pitch, but this can only he 
tested by actual trials. 


Ur of the Chaldees. 

Bv C. Leonard Woolley. 


TN 1919 T)r. U. R. Uall, on Ix-half of the British 
i- Museum, .spent three months excavating at Ur. 
Last summer the British Museum and the University 
Museijm of Philadeljiliia decided to .send out a joint 
expedition-which .should continue for a term of vears 
the work liegun by Dr. Hall, and dear as much of the 


site os seemed likely to repay the necessarily heavy 
cost of a scientific mission. The first season’s work 
of the joint expedition is now over, and the results 
amply justify the confidence of those who promoted it, 
and give every promise of even greater success in the 
future. 
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Mesopotamian sites are often on a very large scale, 
and though Ur cannot comp|re in this "respect with 
Babylon, yet the mounds of the ancient city, spreading 
in length for some^. three and a half miles, afford a 
rather bewildering scope to the excavator. At Babylon, 
in the course of tl^ir eleven years of work, the Germans 
excavated a number of the most pr.uminent mounds, 
with excellent resiills ; hut-there is 
this drawback to the system, that 
we have in consequence a number 
of important buildings or groups of 
buildings isolated from one another, 
and can deduce from them very 
little regarding the lay-out oi the 
to\vn plan. At Ur it will lake many 
seasons to obtain anything like a 
plan of the whole city, hut liK-kily 
we are, even thus early in tlie day. 
able to learn a great deal about the 
most important element in the cii\ 

—the " temcnos ” or sacred an-a 
wherein lay the jirincipal lemples 
and the palace of the king. 

Dr. Hall had dug one seition 
of the wall which enclosed thb 
lemeno.s. Last season \\c traced ji 
for nearly its whole cin'uit and 
cleared four out of the six gate.s h\ 
which it was pierced. JnMcle it 
the great ziggurat or storied tower 
of brick is unmistakable, forming, 
even in its ruined state, a landmark 
visible fur many miles. J.)r. Hall 
excavated part of a building which 
we ha\e identified u.s liie sanctuary 
of the great temple of the Moon-god 
Kannar (the greater iwt of it has 
still tu be dug). We have cumpletclv 
(learcd a smaller temple (iedi<-atcd 
to the Moon-god and Ins consort: 
and we liave been aide to fix with 
tolerable certainty the po.sition of 
(wo other temples and of the royal 
palace. Already, therefore, we 
know not a little about the topo¬ 
graphy of the temcnos; and as b)- 
means of air-photograph.s we have 
l>een enabled to trace, without 
digging, much of the mam outer 
wall of the city, the problem of 
where work can most fruitfully lx* 
dune is simplified to an unusual 
extent. 

The temeno.s wall was built, as 
numerous clay dedic.ation-cones in¬ 
form us, by Ur-Engur, the king who 
founded the Third D)'na.sty of Ur about 2300 B.c. It 
is a hollow’ or compartment-wall, each wall being over 

9 feet thick with 13-foot charaliers in the interior. 
Built of unbaked mud brick, its face relieved by vertical 
double-rebated grooves, it still stands in places nearly 

10 feet high (Figs. 1 and 2). But the exi.sting brickwork 
is by no means all of the founder’.s date. Often in its 
long history it was patched or rebuilt, and in the gateways 
(where of course repairs were r^ost frequently required) 
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we find record.s of later restorers dating from Ur-Engur’s 
own grandson, Bur-Sin, to NeBuchadrezzar, king of 
Babylon (600 B.C.), and (yrus of Persia {c. 535 b.c.). 
Soon after Cyrus's time, per'hap.s in the middle of ifie 5th 
century, the temenos wall, with all the temples which 
it enclosed, w'as destroyed by Zoroastrian iconoclasts. 
In one of the gateways, last restored by Nabonidu.s, 



y' *’*'• iHiioi tU •jf I'•ituii'iiMl.li, (lii; u.mplc. <>f iho Miwii-Rixl .tnti h»« 

.■>n lli<- l.mvr put WJ-. 1.mU by Ibir Sm (?,•«.> u c ). the upiwr j>.crt by KuJur-Mabujj 
• H.t ). ib< inu'iioi brickwoik stxn iili-rtr !•» b) N.ibuiuiliis, last kiiiRnf liubylui) (i. ».< ) 

.•‘ilrl'sv of the ti(isi«evor the Ibm-.Ii Museum .uid tiic Hoaidof the University MMseimi, 



stiowiiiR tlie cikl walls, th^ new floor of brti k-. IsihI bj Ncbuch.idtL7/.ir, tin* sub- alt.ir »tib iis 
olfcrinK-table, and the Rroovt, in tlir floor for tlic ch.im el st.rci;n.'* By LoiirtcRy of the trustees 
of the liiitisli Museum arul the Hoard of the Univt-rsuy Museum, Pbiladclpbia. 

Cyrus’s predecessor, the scorched brickwork and the 
charred l)cam.s of the gate-chamber roof survived as 
a testimony to religious intolerance. It w'as just 
inside this gateway that w-e founcf a headless diorite 
statue of Enleincna, king of Lagash and of Ur about 
2900 B.c.; it is probable that this ancient and already 
mutilated figure was unearthed b}4,Nabonidus, who had 
a piusion for archaeology, and .set up on the -ziggifrat in 
front of the gate. 








l6 


NA TURE 


[July 7, 1923 


The temple of the Moon-^rod and his consort was a 
foundation far older than the temcnos wall. When 
Ur-Engur repaired it, as he did, it had already been 
twice, rebuilt, and the original builder is lost to us in 
the mists of antiquity. That the temple was in use by 
2650 B.c. we know, for we found in it fragments of 
decorative stone vases dedicated by kings of T^ade at 
that time—but probably it was venerable enough then 
(Fig. 3). Bur-Sin, the second in descent from Ur-Engur, 


three thousand years. Nebuchadrezzar was the first 
to embark on a radical alteration. The original five- 
roomed sanctuary had been private, the god’s own* 
house, hidden away behind priests’ chambers and 
stores and approached only by a winding passage. 
Nebuchadrezzar did away with all the service-rooms in 
front of the door^ substituting for them a wide-open 
court with a smaller upper court whereon stood the 
altar. The alteration clearly points to a change from a 



thoroughly rebuilt tlie place ; .so did Kudur-Mabug 
(about 2000 B,c.) and Kuri-Gnlzu (four hundred years 
later); hut then, and until anulher thousand years had 
pa.ss(*d. tlic form of the temple remained the same: 
like a human liody regularly renewing its tissues, the 
old building was still itself though its liricks clianged. 
So careful were the royal builders to keep to the old 
times that, as a rule, each left one or two courses of his 
predecessor’s building in silu to serve as a guide to the 
new bricklayens, and as a result the lower parts of the 
walls which survive to-day sandwich into a few feet 
successive periods of history covering two and perliaps 


secret ritual to public or congregational worship such as 
that referred to in the Bible story of the Three (Children. 

The numl>er of objects found in the course of the 
excavations was very great, including jewellery of the 
Neo-Babylonian and Persian periods, ivories and 
bronzes, hundreds of inscriiied tablets, mostly of the 
time of the Third Dynasty (2300-2000 b.c.), terra¬ 
cotta reliefs, carved and inscribed stone vase.s, pottery, 
glass and stone lx*ads, etc., etc. A special exhibition 
of these will be arranged at the British Museum as 
soon os possible, and illustrated lectures describing 
the progress of the excavations will also be given. 


Current Topics and Events. 


The present outbreak of small-pox in Gloucester 
is very different from the tragedy of i8i>5-q(>. The 
number of cases in that frightful c})i<ieniic was 1981 : 
and the number of fleaths was ^3^. On the present 
occasion, the number of cases, up to now, has been 
about one-tenth of {hat number. As in other places, 
80 in Gloucester, a very mild type of .small-pox has 
appeared: indued, so mild that, to some people, the 
very nature of sliall-pox seem.s to have changed. 
Still, the possibility remains that the disease wdll, 
some day or other, recover its old virulence. Resides, 
it appears that soijie of M-he Gloucester ca!ses have 
been Serious. Thus, at a meeting of the city council 
on June 27. the Mayor spoke of “ some of the fearful 


sights ” in the wards of the Isolation Hospital, and 
said that he should never forget them : and the 
chairman of the Health Committee spoke of “severe 
and ghastly ’’ cases in the same hospital. Unhappily, 
so mild were the first cases that they were mistaken 
for chicken-pox. The best authority on the rules 
for avoiding this mistake between small-pox and 
chicken-pox is Dr. Wanklyn : and his writings are 
worth reading. The mildnc.ss of the epidemic, the 
controversy over its nature, the frequent concealment 
of cases, and the work of the anti-vaccinationist8, 
have brought about a most unfortunate state of 
affairs in Gloucester. The fear is that Gloucester is 
steadily exporting small-pox to neighbouring towns. 
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The first presentation of the Paterno medal was 
^made on July lo during the meeting of the Inter¬ 
national IMion of Pure and Applied Chemistry in 
Cambridge. The chairman, Sir William Pope, 
explained that subscriptions had recently l>eexi 
collected to form a foundation to commemorate the 
many contributions made to chemistry in so many 
of its fields by Prof. Emanuele Paterno. 11 had 
been decided that the mcmonal sliould take the form 
of a gold medal to be awarded every thrccj years 
for the most noteworthy discovery made in chemistry. 
Prince Ginori Conti, the president of the Italian 
Chemical Society, announced tliat al a recent meeting 
in Rome the committee appointed hafl unanimously 
nominated Dr. F. W. .^ston as the recipient of the 
first award for his W'ork in theoretical chemistry in 
connexion with the mas.S'spectrognipii and isotopes. 
I’rof. Paterno then presento<l the medal Dr. Aston 
m replying expressed his sincere thanks for the great 
honour done to Camiindgo and to himself by the 
award. Ho cmpliasiscd tlie unporLance of such 
international prizes us jnomotmg goodwill between 
nation and nation, and expressed the ho|>e that the 
distinguished chemist who made the presentation 
would be spared to assi'^i at many similar tK'casions 
in the future. Allhougli tiie work lor which the 
award w'us made was alnui'-t entirelv physical, iic 
reminded the ciieimsts present that Ins first published 
researches were in the domain of organic chciiiistr\', 
and that to-d<»y all definite distinetion iK'tween 
physics an<l chemistry hnd liecn swept away by the 
iliscovery ol thi* electru:<d constitution of matter 

NkW's of Mr, K. Pasmussen’s roseanlies in ‘\tctic 
C anada have bet‘n piiblcslied m the Times in a dispatch 
wntten in December igzj Tlie eiust loast of 
Peninsula from Repulse Bay to Fury and Hocia 
Straits w'as charted, ami extensile studies were made 
ot the Iitrlc-knoivn Kskinio tribes in that region 
These tribes, the AivihUs and Igdfuliks, have been 
largely mlluonced by the w luders who iiscii lo visit the 
coast m tile latter half of last century. The whalers 
look the Aivihks mio tlieir set vice as lioatinen, finding 
them far superior for tins purpose lo th<‘ 'Eskimo of 
Greenland. The result was that tlie kayak fell mto 
dLsuse and there are now no ka^'aks on thi.s coast. 
Hunting .sea animals play.s a small pait in the lives of 
lhe.so Eskimo, and tlu* use of nuxlerii hunting gear, 
whicii alone Is employed, will tlie out with tlu* di.s- 
appearance of the men trained by the whalers. Seal- 
hunting is not widely pursued, and consequently 
there is a shortage of blubber. In winter the snow 
huts are generally unheated, and Eskimo have to rely 
on good furs for warmtli. :Mr. Rasmussen found them 
hardy to an incredible degree. During .summer many 
families move inland for trout-fishing and reindeer- 
hunting, but reindeer arc scattered and not numerous. 
Hunting begins in July or August, which is the earliest 
time that the skins arc fit for clothing. During the 
present summer Mr. Rasmussen, with one Eskimo 
companion, proposed to travel across Arctic Canada 
to Ala.ska and over Bering Strait to visit the Eskimo 
in Siberia. Other members of his expedition were to 
study the tribes of Melville ]^e^Jinsula, and cross the 
NO. 2801, VOL. 112! 


interior of Baffin Land to the Hudson Bay Co.’s post 
on Home Ba3^ The result of all these researches 
promises to elucidate tlie problem of Eskimo origin.s. 

Ox Monday. July 2, the Prince of Wales opened 
the new anatomy, biology, and physics department 
of Guy's Hospital Medical School, ‘The new building, 
which completes the rebuilding scheme .started some 
twentv^-seven years ago, consists of five floors. It 
proviiles accommfidation for thq teaching of embrvo- 
logy and histology in connexion with anatomy and 
for surgical fesearch work, while close at hand is 
the new biology department. The transference of 
the physics deyartment lo the new building has 
provided iucreasetl space for the organic and bio¬ 
chemical .side of the chemistry department. 

! The twenty-fifth anniversary of the graduation, 
hunoris cattsa, of Prof. F. A. H. Schreinemakers in 
the University of T.eyden on July 7 is being marked 
by the issue of a .special number of the Recunl des 
traoaux chimiques des Pays-lias which will contain 
more than sixty articles in English, French, fterman, 
ami Italian by various colleagues, pupils, and friends, 
in Holland and elsewhere, of Prof. Schreinemakers. 
Copies ot this number (price S.<t. (xi.) can be obtained 
from Miss W. C. de Baal, Ley<lcn (Holland), Jan 
van Goyenkade 30. 

Accoi<i»in(. to the Chemiker Zeitung, Prof. A. 
Einstein has been elected a member of the order 
I^nir Ic Meritc 

Loho Crawford and Bat.carres has been elected a 
trustee of the British Museum, in succession to Lord 
Rosebery, who has resignetl. 

Ir is .stated bv tlie Ottawa correspondent o£ the 
Times that the Canadian Purhament has unaiumon.sly 
voted an annuity of 1500/. for i)r. Banting, the 
discoverer of the. insulin treatment of diabete.s, to* 
enable him to carry on his scientific work. 

The French Association for the Advancement of 
Science is holding its annual meeting at J 3 ordeaux 
Ji‘b' .fo-Aiignst 4. Communications regarding 
I the meeting should be addressed to the secretariat 
ot tlic Association at 28 me Serpente, Paris, G*’. 

Prof. F. Gowi.and Hopkins has been aw'arded the 
gokl medal ot the Royal Society of Medicine, which 
is given triennially to a scientific worker, nuui'or 
woman, who has made valuable contributions to 
the science and art of medicine." 

.\t a meeting of the Royal Society of Edinburgh 
held on July 2 the following foreign honorary fellows 
were elected : Prof. E. B. Wilson, professor of zoology, 
Odumbia University, New York; M. M. Boule, director 
of Uic Institute of Human Balaiontology, Pans; 
Prof. A. F. Hollcman. professor of organic cheniistr}'^ 
at the University of Amsterdam ; Dr. A. A. Noye.s, 
InstituteofCalifornia, Pasadena; I^of.T.W. Richards, 
professor of chemistry, Harvard University, Cam¬ 
bridge, Ma.sb. ; Prof. Tullio Levi-Civita, professor of 
malliematics (higher analy.sis) at the University of 
Rome ; Prof. Henri Bergson, Hbnorary professor of 
the College of France ; and M. Alfred Angot, late 
director of the Central Bureau of Meteorology, Pari.s, 






At the annual general meeting of the Rontgen 
Society on June 5, the following officers were electwi 
President : Sir Oliver J. Lodge ; Vue-Presidents : Sir 
Erncijt Rutherford, Dr. A. K. Barclay, and Dr. F. W. 
Aston; Hon. Treasurer Mr. (L Pearce ; H on. Editor i 
1 )r. G. \V. C. Kaye ; Hon. Secretaries . J-)r. E. A. Owen, 
Mr. U. J. Reynolds; Council: Mr. C. Andrc\v.s, Dr. 
(t. B. Ihitten, LtKenelm Kdgciiinljc, Mr. N. S. 
I'lnzi. Mr W. Ilopo-l'owier, I>r J' L. IJopwood, 
J^r. J. E. .A. Lynhaifi, Mr. G. 11 . Orton. Prof \V. 
I’ortcr, l*rof. S. Russ, Dr. *R. W. ^almond, and 
Mr. W. E. Schall. 

In tlie report of the council of the Jiritish Medical 
As.sociation it is .stated that the * British MevheaJ 
Association in Australia has insliluteil a gold medal 
for the purjiose of perpetuating the ap]ircciation of 
services rendered by members of the British MtKlical 
Assotiatiou in Australia. The medal has on one side 
llie ligure of .•'Esciilapius in relief, ami <»n tho obvcr.se 
a wattle wriMtli. with the wording “ The British 
Medical Assoiuation in Australia,” ” h'or Distin- 
giuslied Service,” with loop and ribbon of royal blue. 
It IS to be presented at the congress of the British 
Me<hcal Association in Australasia to 1 m‘ held lu 
Melbourne in November, and the first recipients will 
be Dr JL H, Todd and Dr. W. T. Hayward. 

A iiUCLi'.ssFiTL '■ commemoration day ” was held 
at Livingstone College on June 13, Sir Leonard Rogers 
being in the chair. Various speakers testified to the 
benefit of the training received at the College, which 
is designed to give to inissionanc.s the elements of 
nuxlieal knowle<lge. The ('ollege would be self- 
'uipporting if a sufficient number of students wore 
sent to the College regularly, but at jire-scnt this is 
not so, and about 500I. i.s urgently needed. 

Thk Marlborough College Natural History Society 
has long been prominent m maintaining an interest 
m field-studies, and through them in the essential 
beauty of the earth, among tho.se wlio olherwuse 
might grow up on the old conventional lines of public- 
school education. The report for 1922 (Marllxuviugh ; 
the Times Office.s, 1023) records the pioceedings of 
a number of sections, including those of astronomy 
and archieulogy ; the latter is carrying out actual 
excavations on the .site of Ca.slruin j\lerlchcrg<e 
(PP- 37 ’-j. 5 )- The botanical .section has added two 
new species to the local list during tlie year Perhaps 
the most striking signs of activity arc the geological 
excursions taken in Scotland, dm mg which the 
members were very kindly guitlcd by Mr. G. W. 
Tyrrell, lecturer in the Umversity of Gla.sgow, over 
ground dealt w'ith^ in lus own rcsearche.s. Mr. 
A. G Diwndcs (p. 37) give.s a lucid account of the 
ctinditions under which the pitchstoncs of the dyke.s 
in the Isle of Arran were formed, and this is accom¬ 
panied by a ]>late of thin .sections as seen under the 
microscope. The other photographic illustrations, 
including birds' nests in their natural surrouiuUngs, 
add much to a stimulating production. We are sure 
that members of this firmly’ establi.shcd Society carry 
the ii^'niories of its field-days to their more ambitious 
journeys On safari in Kenya, or in dug-outs on 
Malayan seas.' 


The UniversitJ^ df Chicago Press, Chicago, Illinois, 
has just issued ^ tliird. edition of its^ very n.seful 
illustrated catalogue of astfonomical photographs.' 
The photographs have l>een reproiluccd mainly from 
negatives taken at the Yerkes Ob.servatory, and have 
been issued for the coiu eniencc of the general public, 
the man of science, the student, and the lecturer. 
They conipH.se lantern slides, transparencies, and 
jirints. j.ssiicsl at uniform ]>nces. but, at an extra 
cost, J,fiey may be obtained modified in size or other 
qualities, to meet indivuluHl needs. Card descriptions 
of the lantern slides also are publi.shed. The photo- 
graplTsaptKsar to c<»ver t he whole range of observational 
astronomy, an<l include, m addition, a number of 
view.s of astronomical instruments and portraits of 
famous a.stronomers ol the past and present. There 
are, linally, a few stereograms, chiefly of the moon, 
planets, and comets A large number of the photo¬ 
graphs were taken by the late Prof, Bqrnard, among 
which Ins well-known and beautiful pictures of the 
Milky Way and of dark markings in the sky are 
particularly welcome. Of great \'alue to teachers 
ami lecturers arc the photographs of stellar spectra, 
with terrestrial comparison spectra, illustrating the 
Doppler <lisplaeements due to relative motion of 
the star and the earth in the ime of sight Reproduc¬ 
tions of two ol these ])lK)tograj>hs are given m the 
(uitalogue; they show the ehect with unusual 
clearness and beauty, it would have been a great 
boon to teachers of astropliysics if the publishers 
had found it possilile to include a complete senes of 
typical spectra, in the Msible region, of the \'anou.s 
Harvard typos. Only the violet and ultra-violet 
regions arc now accessible. The catalogue shoukl 
prpve extremely useful to all wiio are interested in 
any way in the observation of the heavens. 

The Manila Weather Bureau sets a praisewortliy 
example to many larger in.stitutions m the comparative 
promptnes.s—jmlged by post-War standanls—with 
which it issues its volume of magnetic observations 
for the calendar year igig. Until 1904 the observa¬ 
tory was at Manila, w’hence it had to be removed, on 
account of electric tramway disturbances, to Antipolo, 
twelve miles distant from the city. It started its 
new career in, 19J i, and its annual reports have since 
then been modelled on the pattern adopted by the 
U.S. Coast and Geodetic Survey. Hourly values 
of declination and horizontal and vertical magnetic 
force are given, together with the daily mean, 
maximum, minimum, and range for each element. 
Mean diurnal inequalities are given for each month 
and for the five quietest and five mo.st disturbed 
days per month. These inequalities are also sum¬ 
marised in separate tables : the inclusion of a table 
of daily variation of the total force might perhaps be 
dispensed with. 

A USEFUL pamphlet published by the United 
State.s Coast and Geodetic Survey (Special Publication 
No. 93, price 30 cents) deals with ,Reconnaissance 
and Signal Building. The author, Mr. J. S. Bilby, 
writes from experience of actual cases arising in the 
routine of field work.^and dwells on the practical 
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difficulties that arc encountered in a prehniinary 
^reconnaissance -for precise tnangulation. * The first 
part of the publication discusses the character and 
strength of trihngulation figures, sele<‘.tion of sites, 
and intervisibility of stations. 'J'he second part 
deals with signal building, and includes practical 
directions, with detailed plans and specifications. 
The section on hydrographic signals is specially 
interesting. Signals of sonic khul or other, either 
ashore or afloat, arc frequently necessary v the 
location of .soundings oft a low flat coast. Full 
plans and illustrations ami a note of the amount 
of material required are given. 

The third number of volume i. of the Japam’se 
Journal of Botany lias just been issued by the j\'ational 
Research Council of Japan, In addition to botanical 
papers, it contains reviews of the current Japanese 
botanical literature, much of whioli is published only 
111 Japanese ami has hitfierto been unavailable to 
workers in other countries Tins is therefore a 
valuable featuvoof the Journal, and should be of much 


service in making more widely known tlie work of 
Japanese botanists. The pre.sent number coiilain.s 
papers in English and German, chiefly on genctical 
subjects, asM’ell as alistracts of the principal botanical 
papers whicli have appeared in Japan during the 
period April'Sepleniher 1012. 

M. Makcki.un llouLic, the eminent French anthropo¬ 
logist. in the Hu.\ley Memorial Lecture for 1922, 
published in the Journal of the Royal Anthropological 
institute (vA. hi., describes the services 

rendered to the study of man by the late Prince 
Alliert I, of Alonaco. The Prince, impressed by the 
importance of the remarkable cave records in southern 
Franco, devoted much ntteiilion to the develop¬ 
ment of these discoveries, of whicli M. M. iioule gives 
an interesting account. One important result of his 
work was the cslablislimcnt of tlie [ii.stitutc at 
Monaco, where the treasures recovered from the caves 
find a suitable home, and where the study of them 
can be conducted. 


Our Astronomical Column. 


L’AtiKi-.ST’s CoMJ'.T —This inUTCslmg periodic 
comet is due at perihelion in two inonihs. and its 
ilftcction in July may be hope<l for. as it is well 
placed in the evening sky Mr F. R Cripps has 
calculated the perturbatuiiis bv jupitei ami gives the 
following uleiTuints and e•I)i^e^u•n^ (for nndmglit) in 
11 .A.A. Journal for May:-- 
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The comet i.s nearest to the earth at the end of July 
and brightest in niid-AugusL. The moon will cause 
ditficulty in the latter part of July. The positions 
given above he in the southern part of Hercules, ami 
are nearly due south at the end of twihghl. 

Therc is no further confirmation of the announce¬ 
ment of the discovery of a comet by Abbot at Athens. 

The Coming of thp: Pekseids.— -Mr. VV. F. Denning 
wTites : " Early meteors from tJic great August .shower 
are occasionally visible at tlic beginning of July. 
They should be carefully observed, as it is dt^irable 
to ascertain the opening date of tlie display. A few 
meteors, if observed at two stations, might satis¬ 
factorily settle the question, though, at its first on¬ 
coming, the shower is but slightly manifested. Thi.s 
year there will be no moonlight to interfere witli 
the maximum on about August ii or 12, and with 
clear weather the event should be witnesseil un<ler 
good condition.s. There is no reason for expecting 
that the ensuing return will be one of very nch 
character, but the Perseids form an annual spectacle 
of meteoric activity not equalled by any other 
system. A maximum of special intensity ivas 
witnessed on the morning of August 12, 1921, when 
the hourly number of meteors visible to an observer 
was 250. There is evidence show that the shower 
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presents itself most richly at intervals of 1175 years, 
but more oliscrvatioiis arc required. Its duration 
continues over the two summer months of July and 
August 

“ The PiTseid shower will be supplemented by 
other radiants, the following being among the more 
prominent ones visible at or from about the middle 
of Jul)- and, in certain cases, for some time after- 
I wards.— 

i 5 - hji" . 17 " F 44 '' 303“- 10 ° 334 ° + 73 ' 

22 4-21 270 -I 47 30,4 1-24 335 +5S 

25 143 2.t2 4-53 312 1-02 339 -12 

42 1 22 2Xi 4 44 315 +48 343 +14 

Tliere .2rc certainly more than too ditferent systems* 
in play, hut the great majority of them are feeble and 
apparently the relics of nearly exhausted streams 
w'hich pcjssibly formed nch displays in ancient times.” 

J^ertokhations of thk Minor Plane rs.--Prof. 

A C). l^nschner has published a useful report on 
this subject as a Uulletin of the Research Council 
of the National Academy of Sciences, Washington. 
It deals with twenty-three interesting planets, includ¬ 
ing the four bright ones, T’.ro.s, Androinachc, and the 
SIX Trojan planets. Tables are given of all orbits 
publishcxl, w'lth a statement of the method by which 
they were derived. 

It Is obvious that the vast host of minor planets 
can only lie observed efficiently if there is a methodical 
division of labour. Arrangements for this had been 
made before the War, which tl^rew them into con¬ 
fusion, and it IS welcome news that Prof. l,euschner’.s 
Bureau is again making arrangements for this 
purjiose. At present planets that arc better known 
are frequently observed to an unnecessary extent, 
while others are neglected. Marseilles Observatory 
has puhltshtxl numerous orbits and ephemerides of 
late years, but it has not been in^touch with ail the 
countries where ol)servations were being made. 
One point emphasised m the report is the importance 
of giving clear information in all published orbits 
of the materials that were useii in obtaining tthem, 
and the perturbatjon.s that were applied. Several 
cas^ are quoted in which this information is lacking. 
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Research Items. 


An Eovptian Statue of AIenkaura in London. 
— Jn^Ancie^i iigypt, 1923. part i.. Prof. Flinders 
Petrie describes a remarkable ngure in white alabaster, 
actjuired some time ago for University College, 
London. It .shows a further flevclopment of the 
great Khofra statue. There tlie king's head is 
shielded by the falcon's wings which are spread out 
behind the head-ilrcss ; here tlie king is himself the 
falcon god, entirely' human in front view, entirely 
bird-Iike at the back. Thejower part^is incomplete, 
but the figure was probably seated. The resemblance 
to the bouf(>eQis figure of Menkaura is obvious at 
first siglit ; and the development of the protecting 
talcon would accord witJi tins representing the 
succcssfir of Kliofra. Jl can scarcely l>c cjuestioned 
that it came from one of the two temples of Menkaura. 

Excavations in Uni'ER Sinii, Indi.a. —A dispatch 
from the Jkimbay corrc.spondent of the Times, pub¬ 
lished in the is.snc of June sunnnanscs a report 
of excavations in I'ppcr Sind carried out by Mr, 
P. D. Hancrji. of the Indian Archaeological Survey, 
on the rums of an ancient city now known as Mohenji- 
daro or Molieiijodhari, six miles from Dokn on the 
North-Western Kailway The highest inoiincl in 
these ruins, which cover more than two hundred 
acres, wa.s selected for excavation. It provccl to be a 
Buddhist shrine on an artilicial platform situated on 
an island in the old bed of the Indus Tins platform 
was protected from tlie effects of high floods by 
retaining wails some 4o-5c> feet high, 'fwo more 
mounds excavated produced remains of shrines dating 
from the .second century a.d. during the rcigii of 
the great Kushaii F.inperor Vasiuleva 1 ., a.d. 158- 
177- A stratum b<dow the shrine contained what 
were apparently the remains of an older shnne wliicli 
had been burnt, possibly by Scythian invaders. 
I here are two nio.st intcro.sting features in these 
investigations. The first is tlio discovery of a numlicr 
of coins representing the earliest copper currency 
of North-Wastern India, and differing from any dis¬ 
covered hitherto in India in l^ieing dye-struck and 
not punch-nuirked. These coins alsd afford the 
oldest representation of the Fire-AItar of the ancient 
Persian religion on Asiatic coins, and furni.sJi evidence 
that this religion and Huddhisni flourished side by 
side. The second point of particular interest is the 
discovery in one group of coins of inscriptions in 
unknown characters, as yet undeciphercil, which it 
is maintained are hieroglyphs or ideograms dufering 
from Egyptian Jiieroglyphs. This is claimed to be 
the only recorded discovery of a new type of hiero¬ 
glyph in Asia; but Sir J. Marshall, Director-General 
of Archeology m India, Inus since pointed out that 
these pictugraphs are similar in character to those 
from Harapj)a in the Punjab. 

DiSCOVKKV of a MIDDF.N and h'TRK-HEARTM AT 
Chakk, NEAR CtospORT. — 111 the June issue of Man, 
Lieut.-Colonel J. iL Cooke describes the result of 
excavations on Cdiark Common, about one mile from 
the shores of Spilhead. They iiicludeti a midden 
and camp fireplaces which were coeval. The 
midden is um<|uc of its kind, thougli it is not as large 
as some of the great shell-heaps on the Continent, 
but it is the only example of a midden in Britain 
in which the contents are unmixed with relics of 
later cultures. Its principal features are the character 
of the deposits in which it is embedded, the many 
specios o( shells it ^Contains, the w’ell-marked types 
of implciiients found in it and around the adjacent 
fire-hearths, and the total absence of any fragments 


of pottery or metal. It is attributed to the Roben- 
hausen period of the Stone Age, which immediately 
preceded the Bronze Age. 

Fossil Craus from Haiti. — Some Brachyuran 
Cni.sta^ea from tJie Pleistocene and Miocene deposits 
of Haiti form the subject of a short paper by Miss 
Mary J, Rathbun (Proc. U.S. Nat. Mus., vol. Ixiii. 
art. 9). One genus, Mithrax, which is widely dis¬ 
tributed tliTougliout the West Indies, had not before 
been found fossil, but is now recorded from the 
Pleistocene. 

Mnso/oic Insects of ^Jirp.F.NSLAND. — Fossil 
remains of insects are not usually found associated 
in great abundance at any one spot, so that the 
discovery of a six-inch seam full of such remains, 
and that from so low a geological horizon as the 
Trias, i-, a noteworthy occurnincc. The layer in 
(juestion was disdoscd at Denmark Hill, Ipswich, 
some few' miles west of Brisbane, Queensland, and 
the description of its insect contents has been under¬ 
taken b)- Dr. R J. Tillyard and Mr. B. Dunstan. The 
first part, just issued, is by Mr Dunstan (Queeuslancl 
Geol Surv. Publication, No. 273), and ficals with 
mtroductorv matti'r ami the Coleoptera of the 
«le])osit. .After dc.scribnig the section from both the 
phvsical-geographical and the gi’ological aspect, the 
author is t«‘mpted to speculate on the cause of the 
wholesale destruction of insects liere manifest, l-’rom 
a study oi the phenomena occurring at the iiot 
springs at JCinasieigh, Northern Queensland, where 
the edges of the pools are luiecrwith myriads of 
wings and elytra, from winch the soft parts have 
evidently l>eeh removed by the hot Imbbling water, 
vidiilc insect fragments float about and then disappear 
down the stream, Mr. Dunstan infers that similar 
conditions governed the formation of tlie Iriassic 
df^sil. The major portion of the paper is devoted 
to full and careful descriptions 01 the fifty-eight 
sjxecics, belonging to twenty genera, the bulk of 
which are of course new, referable to some eight 
families. The HyJrophilnhe arc the most numerous. 
One could have wished, however, that the seven 
plates had been executed in a style more consonant 
with the rest of tlie work'. 

A New IIrass. —In the Kvw hiUltUrt, No. 3 of 
D. K. Hughes de.scribes and figures an interest¬ 
ing grass, Sircpivlnphus sugiUtfohns Hughes, which 
has been grown at Kew from fruits received from 
Afr. J. Go!«weiIcr, director of the Botanic Garden, 
2Ang()Ia. Conspicuous features of the new genus are 
the sagittate leaf blade.s, lifted away from the leaf 
sheaths upon slender petioles which are set at a 
sliarp angle to tlie main stem, and the fiow’ering 
panicles, which owe their characteristic appearance 
to the fact that the branchlets are reduced to slightly 
flattened bristles which arc fused at the base into 
clustc^=-. 

EARTHguAKEs AND Pheasant.s. —Phcasants, it has 
long been known, are peculiarly sensitive to the 
effects of slight tremors, and in many earthquake 
countries they are suppo.sed to give notice of a 
coming shock. Prof. Sekiya’s attempt, nearly forty 
years ago, to study the behaviour of pheasants before 
and during earthquakes was unsuccessful, probably 
because the birds were not under natural conditions. 
Recently, Prof. Omori (Bull. Imp. Earthq. Inves. 
Com, of Japan, vol. ii, 1923, pp. 1-5) has been able 
to observe those living in a neighbouring park, 
usually within a dist^ce of a hundred yards, and 
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during the quiet hours of the night. In three >^5ars 
he recorded 22 cases of the disturbance of pheasants. 
On seven occasions the birds crowed before the tremor 
was felt, on five at the same time, and on five after¬ 
wards. In four cases they crowed while no tremor 
was felt, though slight movements were recorded by 
the seismographs ; and in only one case did an 
earthquake occur without the accompaniment of 
pheasant-crowing. Thus, in half the cases observed, 
the movement was noticed by pheasants more readily | 
than by a trained observer under good conditions. 

North Sea Fisheries in 1920-22.— Ther^ was 
something unusual in the physical conditions of the 
North Sea in 1920-22. A much greater influx of 
Atlantic water occurred, and the pelagic fauna 
showed marked deviations from its normal character. 
The pelagic tunicate, Salpa, appeared in great 
numbers, and there were swarms of medusae in regions 
where they had not usually been seen in quantity. 
The herring fishery of 1921 was very poor, both as 
regards the catches made and the quality of the 
fish. The latter were ill-nourished, and this may be 
regarded as an indirect effect of the changed physical 
conditions. Several papers that have appeared 
recently provide data for a treatment of this remark¬ 
able hycKographic occurrence. Rapi>oris et Prods- 
Verhaux, vol. xxix., published in May by the Inter¬ 
national Council lor Fishery Investigations, gives 
the first report of a committee formed to investigate 
the Atlantic slojic W. and S.W. from the British 
Isles, and hydrogrytphic and planktonic results for 
the year 1921 arc recordcil. Publtcahotus de Cir- 
omstance, Nos 78. 79. and 80, also published by the 
Council (in April), contain papers by A. C. Hardy. 
J. N. Carruthers, an<l J. K. LumhV. dealing with 
the jdankton, the non-tidal movements of North Sea 
water, and the salinity and temjieratiirc of the 
soutiicrn North Sea and English Channel during 
1921. The results are interesting and of importance 
for a consideration of the causes of the unusual 
conditions of the North Sea mentioned above. That 
inadequate food-supply does not completely explain 
the failure of the herring fishery of 1921 ii« apparent 
from results obtained by Mr. B. Storrow (Itej)ort 
of the Dove Marine Laboratory, Cullercoats, 
Northumberland, for 1922). There was an actual 
sliortage of fish having three winter rings on their 
scales; this result was obtained from a great number of 
careful measurements made at Cullercoats. There¬ 
fore, whatever happened to make the fishery a failure 
liappened about 1917 as well as in 1921 . ihe failure 
characterised the Nortli Sea fishery but not that of 
the Firth of Clyde, and there the 1917 year class of 
fish was well represented. 

Constitution of Doi.omiti-: —Dolomite has always 
been regarded by mineralogists as a definite coin- 
pound, CaCOj.MgCOa, the reason lor this conclusion 
being apparently the very constant composition of 
different specimens of the mineral from various 
parts of the world. The .suggestion has recently 
been made by Spangenberg that the mineral is a 
solid solution of calcite and magnesite, the limits of 
miscibility being placed between the proportions 
CaC08.2MgC0, and 2CaC0„MgC08. The sulwtances 
prepared by him, however, have not the properties 
of dolomite. The matter has recently l>een investi¬ 
gated by Mr. A. E. Mitchell, at the suggestion of 
Kof. Donnan, and the results of some preliminary 
experiments are given in the May ls.sue of the Journjil 
of the Chemical Society. The dissociation pressure 
curves of calcite, magnesite, and dolomite have been 
determined from joo° to 1200 . In the case of 
calcite it is shown that tlie ^equation of Nernst is 
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in good agreement with the results, the more com¬ 
plicated equation of Johnson being not only un¬ 
necessary but inaccurate, The curve for dolomite 
lies about half way between those of calcite and 
magnesite. Some measurements of the specific heats 
were made, in order to apply the Nernst equation, 
and an attempt to measure the heat of formation 
of dolomite gave the .small value of ^-52 kg. cal. per 
mol. It IS concluded that the dissociation of dolomite 
occurs according to the equation CaCDj.MgCOa 
=(^ 0 ,MgO-f aCOj}. The experiments have not, 
however, been carried far enough to enable a decision 
to be made ai to whethtsr dolomite is a compound 
or a solid solution. 

Moisture in FKhSiiLY Fkllep Timber. —In the 
Notes of the Royal Botanic Garden, Edinburgh, 
for January 1923,' Prof. W. G. Craib has a third 
paper upon the “ Regional Spread of Mowturc in the 
Wood of Trees.” As described in the earlier papers, 
specially selected trees are carefully felled and 
sections of timber taken lor investigation, moisture 
determinations being separately carried out for 
blocks at different depths right across the section ; 
this process is repeated at different levels and the 
results expressed graphically. This interesting line 
of research not only provides data of great practical 
interest to the forester, but also contributes to our 
knowledge of the ascent of sap in trees. Prof. 
Craib lias previously shown that in winter there 
appears to be considerable storage of sap in the 
heart-wood of Aar PscudoplaUinus, llie sap moving 
outwards later until it is mainly in the outer ring 
of young wood as the transpiration current bccomo.s 
active ill the summer. The present paper demon¬ 
strates a somewhat similar but slower change of sap 
distribution in the wood of the holly, while in re.sinous 
conifers no storagi; of .sap in tJic lieart-woocl takes 
place, probably because the resin hinders radial 
migration of the sap. In the non-re.smous yew tree 
there IS again a slonige of sap in the Jicart-wood. A 
very interesting plate sliows the distribution of sap 
in a tree of Popalus {richocarpa, felled on a windy 
day. In the sapwood on the side towards the wind 
there is (he usual high percentage of moisture, hut 
on the side away from the wind it has fallen very 
low. Prof. Craib’s further papers will be awaited 
with interest, and there will be general congratula¬ 
tions from his colleagues that this paper seems to 
show' him well on the way to a full renewal of the 
scientific activities so severely interfered with by his 
accident at the time that the IBntish Association 
met in Edmburgli. 

Ewing's New Ferromagnetic Model. —In our 
issue for March 9, 1922, p. 321, we gave an account of 
the new model of an atom of a ferromagnetic material 
proposed by Sir Alfred Ewing as an improvement on 
that brought forward by him in 1800. A portion only of 
the atom was taken as capable of alignment with the 
external field, and the controlling force on this part 
was considered to be duo m tliC main to the fixed 

ortion of the atom In the February issue of the 

cience Reports of the University of Sendai, lYofs. 
Honda and Okubo examine tlie new theory, and show 
tliat it is not in agreement with the discontinuous 
changes of magnetic properties which arc found in 
steels during healing and cooling "between 700'’ and 
730® C,, nor with those found in pure iron at 910° 
and 1410® C. respectively. They conclude that the 
quantitative extensions of the older theory made by 
them in 1916 and 1917 reproduci? the hysteresis loop 
and the effects of temperature on magnetisation muen 
more accuratelv than does the new theory. 
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The Pasteur Centenary Celebrations. 


■^PHE national celebrations which took place 
■* ,thro;ighout France on May ^4-Junc i in 
honour of Louis I^asteur are unique in Jnstory, for 
never before has such a splendid tribute l)een paid to 
the memory of a man of science. 

The invitations to attend the celebrations were- 
issued jointly by the rector and council of the l^ni- 
versity of Pans and the rector and council of the 
I’niversity of Stra.sbourg. The celebrations began 
- on May 24 in Paris with an ofc’cmng rect^ition lenderc<l 
by the President of the I'Jepubhc at the Palace of the 
Hlysee, where a large and distinguishetl company 
consisting of <lij)loniatic and scientific representatives 
from practically all parts of tlie worlA were assembled. 

CJn the morning of May 25 Dr. Koux and Ins 
colleagues at the Instiliit Pasteur hehl a reception, 
after whicii the x’isitois defiled before the tomb of 
Pasteur, which was decked witli floral tributes 
Among these, there being many, may be mcntionetl 
the wreaths sent by the Jiritish GoAcrnmenl and the 
Koval Society, the latter resting at tfic foot of the 
inohiuncnt. Afterwards bron/.e commemorative 
medals w’crc distributed among the guests, who had 
signed "their names in a volume wliu'h \sill afford a 
valuable record of the occasion Driving homeward 
along the Boulevard Pasteur, the vehicles conv<‘ying 
the guests halted for <i short time in t he Phire Ikisteur 
be^rc the beflagged monument of l*astcur In tlie 
afternoon the British rlelegatcs were sumnioiKHl by 
invitations from the I’niversity of Pans ami Associa¬ 
tion France'drande-Bretagne to the “Salle des 
Autorilis" at tlie Sorlionne. where a tablet com- 
jncmonitmg the meeting of l.ister and Pasteur was 
unveiled and the British Amba-ssador made an 
aiipropriate speech. Ininiediutely ihere.iftcr followcil 
the ceremonial gathering in the Grand Amphitheatre 
of the Sorlionne, about 2700 person.s being assoinbh‘<l. 
in the presence of M. Alcxaiulre Milleraml, IVesidcnl 
of the Kepnblic (Chairman), M Paul Appell, rector of 
tile Paris Academy and prcsitleiit of tlie council of 
t the University of Pans. Government and academic 
representatives and others, the picture afforded being 
most impressive and recalling that jiaintcd by Rixens 
in commcmonUion of Pastcur’.s Jubilee in iR<)2. fine 
colour effects being afforded by tlie many aeailemic 
robes and uniforms. Tiic lercmony began with the 
singing of the Marseillaise iiy a large i.lioir of girls to 
the aecompamnient of the band of the Garde Kepuhh- 
caine, the whole audience .standing at attention. 
M. Paul .Appell, M. l.eon Berard (Minister of Educa¬ 
tion hikI h'liK* Arts) deliv’ered spccclics and were 
followed by the Papal Nuncio, vvho conveyed tlie 
Pope’s blessing on the occasion. As Government 
<lclegate.s, Prof W. H. Welch .sjxikc on liclialf of the 
Uiiileil States and Sir Cfuirles Sherrington on behalf 
of the British Empire , delegate.s from other countrii*s 
follow'ed, most of them reading speeches in a French 
that was difficult to follow, r'liially Itl Strauss, 
Minister of Hygiene, delivered an nnpas.sioned speech 
after the foreign delegate.s had sov'crally presenteil 
congratulatory addresses on behall of various uni¬ 
versities and learned bodies, thc.se being liande<i 
over unread with no semblance of onler. Adilresses 
were pr(?scntcd from the Universities of Oxfonl, 
Cambridge, Edinburgh and Liverpool, the Royal 
Colleges of Physician.s and Surgeons of London and 
Edinburgh, and numerous other bodic.s. 

On May 26 were issued jwstage stamps (values 
10, 30, and 50 centimes'} bearing the portrait of 
Pastetir, A reception was held at the itcolc Nonnale 
by M. Gustave Lanson, the director, and the guests 
were shown' the “ Cabinet Pasteur " with its interest¬ 


ing mementoes of Pa.steur's sojourn and activities 
at that institution. M. Lanson read out a hitherto 
unpublished letter of Pasteur’s addressed to the 
French Ministry appealing for financial aid in 
the prosecution of his researches. This letter re¬ 
vealed the personality of Pasteur in a remarkable 
manner, his clearness of thought and marvellous 
prehctence being strikingly exhibited; the w'hole 
audience was thrilled and felt that M. I,anson 3 
opening words, that he was “ about to let Pasteur 
hunscif .speak to the audience,’’ were indeed justified. 
It Ls to be hoped that the letter will soon be pubh.shcd. 
The company nexj walked to No, 10 rue des Feuille- 
antincs close-by, to witness the unveiling of a tablet 
upon tlie house where Pasteur lived as a .student, and, 
finally, in tlie evening, a reception was given at the 
Hotel <lc Ville by the Municipality of Paris. Here, 
as at the Elysee, there were representations by artists 
of the Coituidie Fran^alse, and Opera, etc., the 
recitation ol two of Pasteur’s sjvceches by Af. Leon 
Bernard, of the Comedie, invoking inucii enthusiasm 
among the hearers The speeches were those 
delivered by Pasteur («) at Dole in 1883. when a 
tablet was aft'ixeti to the house iii whicli he was born, 
and {h) at tlie Sorbonne in 1802, on the occa.sion of 
his jul>il<?e An clexiuenL passage from the latter 
speeili was frtKjucntly f|uoteil by orators in the (lavs 
that fiillowed, and it may well l>c cited here from a 
jirinted eopv which was llioughlfully distributed to 
the guests at. the cenleimry celel>ratidn : 

“ jeunes gens, jcunes gens, confiC2-vous h ces 
metlKxles sun's, pmssantes, dont nous ne connai.ssons 
encon* que lc.s premiers secrets. Kt tons, quelle cpie 
soit votre carridn?. ne \'ous IaiB.se/ pas attandn* par 
le sccplicisme deingr.int cL stenle ; ne voiis lai.ssez 
pas decourager pur les Instesses do certaincs heiires 
(jui passent sur un<^ nation Vive/ dans la paix 
screine des laboratoires el dos hibhoth(>qiies. Dites- 
v(f.is d’abord • (,)u‘.n-jc fait pour mon instruction ’ 
Pius, a iiiesure que vims avancere/ ■ Qu’ai-jc fait 
pour mon pays ^ jusqu’an moment 011 vous aurez 
pcut-elrc ect immense bonheur de pemser (\uc vans 
ave/ contnbue cn (juelque chose au progr^s ot an 
bien <le riiumanite Mais, que les eiforts soient plus 
oil moms favonses par la vie, il faiit, quand 011 
appro(die du grand but, etre cn droit de dire: J'ai 
fait cc (pie j'ai pii.” 

On Sunday. May 27. the l^vcee Pasteur was in- 
augiiraled in the morning in the afternoon I'.Accueil 
Franco-Bntaniuquc and Dr and Mine. Tufficr received 
the British delegates in the charming home of the 
latter, which, \vc may mention mcidentallv, contains 
a fine collection of pictures. In the evening there 
were gala representations at the Op6ra and Theatre 
Fran^ais in honour of the foreign delegates. Tiirough- 
out I'Yance. ladies and schoolgirls collected money 
for the scientific laboratories of the country, some ten 
dilfcrently designed badges, mostly bearing the 
effigy of Pasteur, being pinned with the tricolor to 
persons who helped by contributions. AU the badges 
were inscribed on the back with the words : “ Journ^e 
Pasteur, mai 1923. An profit des Laboratoircs," 
and a quotation from Pasteur readmg: " San.s 

laboratoires les savants sont des soldats sans armes.” 

On May 28 the guests were conveyed to the 
Palace of Versailles, where a banquet was held in the 
** Gallerie des Batailles,” some 900 persons participat¬ 
ing under the presidency of M. Reibel, Minister of the 
Liberated Regions. The latter, in his speech, cited 
with special emphasis Pasteur's advice to men of 
science: “ Luttons done dans le champ pacifique do 
la science pour la pr66jnmenco do nos patries respec- 
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tives. Luttons, car la lutte c’est I’^ffort, la lutte 
c’est la vie, quaud la lutte a le progrts pour but,” 
Adding that it was surely necessary that Pasteur’s 
pronouncement should be repeate<l ” in this Palace 
with its many significant associations.” M. Kdbel’s 
speech was followed by those of diplomatic representa¬ 
tives which could not be lieard by many beaiuse they 
were delivered across the centre of the ;.'erylong gallery. 

On May ag some of the guest.s attended a morning 
presentation of the dncmatograjih film entitlwl 

Pasteur ” tlcsigned to popularise Jii.s work. In the 
afternoon the institul do France heJtl a garden ftartv 
at Chantilly, the castle with its art treasures being 
thrown open for iu.spcclion. 

Many left Paris on May 30 to attend the concluding 
ceremonies at Strasbourg, where in liie evening a 
reception wa.s held in the Palai.s dn Finn. 

On May 31 a iiKniument of Pasteur was inaugurated 
in front of the University of Strasbourg in the ]>resence 
of the Ih’esidenl of the i^epublic acconqMuiieil by 
M. Poincare (Prime Minister), 31 Strau.ss (Minister 
of Hygiene), M Valerj’-Ttadol and others, academic 
dress being worn by L'nivcr.sity reprcsentative.s. a few 
of whom presented arldresscs to the l;niversil\ which 
they dclivere<l into the Ih-esidents hanils. Orations 
were delivcre<l by 31 Charlet\' (rector of the I'ni- 
vcTsity), M. Hallei (juesident of the Acndeiiiy of 
Sciences). Prof. Bordet (I-’asteur Institute, Brussels), 
and finally 31 - Millerancl spoke with the elotpiencc of 
a practised orator in a \oice that carru-d far. his 
.speech being reinarkabh’ gowl. 'I'here lonowe<l a 
baiupiet at noon nttenciwi h\ some thousand p(Tsons 
at the Palais des Ketes uinler fiu* presuienev of .MM. 
Millenind anti Poincare, sjx'eciies Unit were more or 
Ics.s audible being deln cretl hv tiie 3l,i3*or of Stras- 
Innirg, M, Alapetite (Comnnssioner CJencral of the 
Uejniblic), M. Strauss, and others hollowing ujxui 
the Imnt]uct the coinjiany asst-nililcd at the Palais 
du Khin, the t'x-FnqxTor's fojnier palace, to witness 
the proees.sioii of Alsatian Societies before the 
J’resulent , it was a stirring sjglit, which deej^y 
moved all beholders, to see the representatives Ironi 
all parts of Alsace an<l Lorraine, laris and maidens 
dressed in the characteristic costumes ot their 
districts stepping along briskly hand in hand to the 
music of luiinorou.s bands that accomjianicsl them, 
while a rlccper note was struck as veterans of the 
War and of the war of 1870 defiled pa.st, all saluting 
tlie 1’resident of the Kepublic. 'fliere followcil the 
ojiening ceremonies at the Pasteur Museum and tlic 
International Kxhibition ol Hygiene and an evenmg 
reception at tlie Hotel di' \'ille given !>v the Mayor 
of iitrasbourg. Speei'hcs were made m connexion 
with these ceremonies, those dehvereil bv I^rof. 
Borrol (Commissary Oencral of the Exhibition) an<l 
3 '!. Poincare being the most notable. The scene at 
the Hotel do Ville was remarkable when, from the 
balcony, ' 31 . Millcrainl addressed the populace 
a.ssembled in the sijuare and twenty thousand people 
with upturned face.s sang the Marseillaise to the 
accompaniment of inassetl bands , it was a sight 
which none who vvitnos.sed it can forget. 

The Coniite du ^'enlenairc dc Pasteur wa.s respon¬ 
sible for all arrangements and, cxccjit in minor 
matters, did their work admirably. The programme 
wa.s- rattier overfilled and no li.sts were available to 
aid the participants in discovering the naine.s of those 
who attended the celebrations. A reduction of 50 
per cent, was allowed on liie cost of tickets from 
the frontier to Pans, while free first-cla.ss return 
tickets were ls.sued between Pans and Strasbourg 
to those who had been invited. During two days 
of the festivities in Paris motor omnibuses were 
to be found at seven ” points de concentration ” 
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chosen with regard to the hotels at which delegates 
resided, thereby affording a very convenient ivay of 
transporting them to tfic various places wfiere 
ceremonies took place, gentlemen from the I’asteur 
Institute and others serving a.s guides to the different 
parties. Special trains and motor transjiortation 
were, moreover, provided for the excursions to Ver¬ 
sailles and Chantilly. 

Owing to the short time that was at the dispo.sal 
of the organlscits, the Pasteur Museum and the 
Exhibition at Strasbourg were*scarcelv ready for 
inspection, the majority o( the exhibits still remaining 
m Ihcir packii-^ cases, this lieing indeed unfortunate. 
It IS therefore inexpedient to attempt a description 
of the few f>hjt*cts that could he seen. 

1‘hosc wfio atteiidcd the celebrations brought away 
mementoes of the occasion apart from the medal 
which they rcccivcil at the institul Pasteur. Of 
printed matter may be mentioned tlie ‘‘ Souvenir dcs 
1 -ctes xNationales rle la ('omiiiemoration du Centenaire 
dc la Nacssance dc Pasteur, celehres a Paris, cn 
Pranchf-('omt^* ot A Strasbourg du an 31 mai, 
1023” (Pans: Jrnprimenc Nationale, 1023) This 
includes a clironologv of Pasteur’s chief discoverie.s 
(18^7 1HS5), a facsimile of jiis birth certificate, tliree 
portraits of Pasteur at different ages, picturcti of his 
birthplace, homes, and grave, striking citations from 
his writings, and a facsmiilc autograph and signature 
rcacling . ” La grandeur dcs actions hunuiines se 

me.siirc a I'mspiration i[ul les lait naitre. L. Pasteur. 
27 mars 1H87.” Tlie tasteful nieim at the Versailles 
baiupiet and the prognintnics at the gala performances 
on May 27 l>ore an excellent profile portrait of Pasteur 
in Hat relief, sUimpcsl on silvered paper, reproduced 
after the w'cll-knovvn platpie bv O Uoty. Tlie 
progninimcs distribulei) at Dr. Tufiicr’s reception and 
at tlie Hotel dc Ville bore the finely rcprixluced 
profile head of i’asteur executed by H. Lalujuc. At 
a private dinner given to some of the delegates, M. 
Calmetle dislribiitcd to hts guests .some finely wrought 
.silver meilals bearing l^isteur’s head modelled by 
(L Pnidhomme and lieanng the dates i822-i<)22. 
It should be mentioned, to avoid confusion, that the 
n.ilional celebration was somewhat belated. In 
[)omt of dale, the true centenary had been previously 
celebrated m December ig22 at tlie Institut Pasteur, 
but these eclebration-s were, liowever, more of a 
domestic character 

During the festivities m I'ans, the President of tho 
Kepubhe with a small party left for I-'ranche-Cointe, 
where, on Mav 26, he visited the house in which 
f’asteur was born at Dole, attended a ceremony 
before Pasteur’s monument there and participated 
at a soiree at JwOns-sur-Somer. On May 27 the 
presidential party visited the parimtal house of 
Pa-steur at Arbois and attended ceremonies at Salins 
and Hesiin^-on, university functions at Bc-san^on 
following on May 28 and 2g, i.c. prior to tiie advent 
of the party in Stra.sbourg. 

It mav be mentioned incidentally that the Sociiite 
dc Biologic of Paris celebrated the .seventy-fifth 
anniversary of its foundation on %lay 2O-28, it being 
arranged that its meetings should clash as little as 
possible with those relating to the*Pasteur centenary. 
Nevertheless, the present writer unfortunately found 
it impossible to attend both functions because time 
for rest was required between the events that con¬ 
stituted the very full programme. ^ 

Those who participated m tho celelirations above 
describee! in a somewhat inadeejuate manner will have 
brought away, as did the writer, a delightful recollec¬ 
tion of having revived friendships and estab^shed 
firmly new ties across the water. 

George H. F. Nuttall. 
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Cambridge Meeting of the International Union for Pure and Applied Chemistiy. 


International Union for Pure and Applied 
. Chemistry met at Cambridge on Sunday, 
June 17, under the presidency of Sir W. J. Pope, 
and carried out the programme previously outlined 
in these columns (June 16, p. 825). The countries 
which have now joined the Union are the following— 
The Argentine, Australia, Belmum, Canada, Czecho¬ 
slovakia, Denmark,_ France, Great Britain, Greece, 
Holland, Italy, Japan, Luxemburg, Norway, Peru, 
Poland, Portugal, Roumania, Spain, Spwtzerland, llie 
United States of America, Uruguay, and Yougoslavia; 
over one hundred delegates representing the chemical 
interests of these countries were in attendance at 
Cambridge. A feature of the meeting was Uie presenta¬ 
tion of several comprehensive reports on subjects 
which at the moment present special chemical interest; 
these were printed and distributed beforehand, and 
at the meeting brief summaries were presented by their 
authors, after which general discussions took place. 

The report on " The Study of Soap Solutions and 
its Bearings upon Colloid Chemistry,” presented by 
Prof. J. W. McBain, included a statement of tl^chicf 
conclusions arrived at by its author in his extended 
studies of the properties of salts of the higher fatty 
acids. About one-half of the electrical conductivity 
of a soap solution is due to a negative carrier, which 
does not cxliibit osmotic activity and is therefore 
colloidal: this is the ionic micelle, and consi.sts of 
highly charged and solvated ionic partielcs. Accom¬ 
panying the ionic micelle is the undissociated colloidal 
electrolyte, which consists of electrically neutral 
micelli.* Interesting contnbution.s to the discussion 
were made by K. Armstrong and Prof. \V. I). 

Bancroft. Dr. li. K. Knlcal presented a report on 

Recent Developments in (.Contact (dialysis,” in 
which the conception of Hardy htkI Langm'uir, that 
ad-sorption of reactants occurs in monomolcciilar 
and orientated films, is shown capable of applica¬ 
tion to the reactions at the surface oi charcoal, studietl 
by Van Kniyt, and at the surface of the enzyme, 
oxidase, present in liver tissue, asstu<Iied by lIo})kins. 


The report contributed by Prof, J. F. Thorpe and 
Dr. C. K. Ingold consisted in a summary of the 
recent work of the authors on “Some New Aspects 
of Tautomerism.” It is claimed tliat the original 
definition of the term “ tautomerism ” should be 
broadened, in acbordance with modem investigation, 
and that the term should apply to all reversible 
isomeric change; a reasoned classification of the 
various types of tautomeric change which have been 
more carefully studied during recent years is then 
given. The report by Prof. F. G. Honkins, on 
” Cheinicai Mechanism.*? involved in the Oxidations 
which occur m the Living Body,” describes the success 
wliich has attended the attempts to elucidate the 
nature of the oxidation processes involved in living 
tissues by a simple chemical mechani.sm. In the 
resulting discus.sion, Prof. C. Moureu drew a parallel 
between the course of these apparently complex re¬ 
actions and tile catalytic oxidation, of aldehydes which 
he has himself studied. Mr. \V. Barlow showed and 
described a number of solid models which he has 
devised for the interpretation, in accordance with the 
valency volume law, of the results of the X-ray 
analy.sis of crystalline materials by the Laue and 
Bragg method; incidentally he demonstrated an 
hitherto unknown mode of partitioning space into 
identical polyhedra. 

A largo proportion of the tunc of the meeting was 
devoted to the work of tlie numerous committees 
which arc engaged in the attempt to .systematise 
practice througliout the world in connexion with 
nomenclature, abbreviations, standard methods, 
tables of constants, and the like 

It was decided that the L’mon will hold its meeting 
next year in CopcnJiagon, on the invitation of the 
chemical rcprcsentatu'cs of Denmark. At the con¬ 
cluding ceremony honorary degrees of the University 
of Cambridge were conferred on a number of dis- 
liliguished visitors whose names were announced in 
the preliminary statement on the meeting (Natukj-:, 
June 16, p. 825). 


Tercentenary of the Oxford Botanic Garden. 


'THROUGHOUT the three hundred years of its 
existence, the Oxfonl Botanic Garden can never 
have looked more radiant than it did on Saturday, 
June 23, when it w'elcomed the distinguisheil com¬ 
pany which met to celebrate the tercentenary of its 
foundation. Sheltered by liigli and stately walls 
from the incessant north-cast winds which in spring 
play havoc in more exposed gardens, it gave the 
uupres-sion of serene beauty, the more impressive 
because of the simplicity of the lines on wliich it 
has been laid out. 

Those, however, who know the rigours of the 
Oxford climate will ascribe the luxuriance of growth 
of the plants in ‘the garden rather to skill in 
cultivation than to good fortune with respect of 
site. For althougii the walls which surround the 
garden do, indeed, give shelter, the soil is none too 
madly and the Thamc.s water is too near the surface 
to make cultivation a light or easy task. It was, 
therefore, no less^^a tribute to their own perspicacity 
tlian to Mr. Baker, the superintendent of the gardens, 
that more than one speaker referred in terras of 
.admiration to the skill* in cultivation which the 
gardvis displayed. • 

The Chancellor of the University, Lord Curzon, 
who presided at the tercentenary celebrations, spoke 


on gardens with the simple sincerity which proves 
his title to be ranked among the gooilly company of 
true gardeners, and nothing in Ins speech gave more 
I>leasure to the company which were met together 
under the trees of the garden than his remini¬ 
scences of the happy hours which as undergraduate 
and fellow he had passed m the Oxford Botanic 
Garden. For surely this old garden has for three 
centuries irradiated a happy influence on successive 
generations whose feet have walked therein and 
whose eyes have been refreshed by its scenes of peace¬ 
ful beauty. 

Sir David Prain, who followed the Chancellor, 
traced in a masterly way the hLstory of the Garden 
from the time of its foundation, by the beneficence 
of Henry Lord Danvers, on St. James's Day (July 
25), 1&22. He reminded his hearers that it was in 
this Garden that the first CTeen houses erected in 
England were put up, and that it was there that 
experiments were first made in methods of heating 
them. Bobert the elder and the younger, men of 
great wisdom ; Morison, the great professor of botany 
and a pioneer of systematic botany; Sherard, the 
founder of the chair which bears his name; Sib- 
thorpe, who deserves the title of a great botanical 
explorer; and Daubeny, vorvatile and generous. 
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are names which will always live, not only in the 
history of the Garden but-also in that of botany. 
'In more recent times, Baylcy Balfour and Sydney 
Vines have maintained the great traditions of the 
Garden so that, in despite of difficult times which 
have occurred in the past and may recur in the 
future, the permanence and usefulness of the Garden 
are assured. . 

The chairman of the curators, Sir Herbert Warren, 
whose knowledge of the Garden extends over fifty 

ears, in the course of a delightful speech in which 

e referred to the love which the Gardefl has 
inspired in the minds of Oxford men, omitted to 
mention the great and beneficent part which he 
himself has played in steering the Garden through 
the recent difficult vear.s when costs have been so 
high and the financial resources of the University have 
been so strained. In helping the Garden to meet 
the financial difficulties mherent in the.se times, 
the University has shown wisdom and understanding 
that, it may be hoped, will touch the imagination 
of a generous benefactor and make the Garden secure 
for all time, not only as a place of botanical study, 
and as a repository of herbaria of historic and present 
importance, but also as a quiet sanctuary wherein 
men who love plants may study and admire them. 

Prof. Seward, who in the absence of Lord lUlswater 
spoke on the .subject of gardens a.s aids to botanical 
teaching and research, congratulated the University 
on the fact that gardens and laboratories, library 
and herbarium, were all assembled in one site. He 
referred to the generosity of Mr. Reginald Cory and 
other benefactors in aiding the- Cambridge Botanical 
Garden to maintain itself, and expressed the belief 
that the value of the work done at Oxford and the 
need for assistance required only to be known to 
ensure the supplcnientiog of existing resources by 
private benefaction. 

After the formal ceremony the visitors, who 
numbered some .'ioo, inspected the gardens and 
laboratories, admiring particularly the famous taiik 
houses wherein the blue water-lilies {Nytnphaa 
zanzibarensis, N. gigantca, and N. stelli^a) thrive 
With amazing floriferousness in company with many 
other NyinphiTas, NeJunthiutn spcctosum, the white 
rose-tipped Egyptian Bean of Pythagoras, Cyperus 
papyrus, graceful and iustorical and the source of 
the papyrus of antiquity, and a large assemblage of 
aquatic and marsh phuits, all of which arc of interest 
and collectively give a memorable impression of 
luxuriance which few parts of the tropics can rival. 

After tea in the gardens the ceremony terminated, 
the departing guests averring tliat few among them 
had realised so clearly as they now did the vital part 
which botanic gardens play and have played in the 
social life of civilised communities. 

University and Educational Intelligence. 

Edinburgh. —Prof. F. Gowlund Hopkins, Cameron 
prizeman for 1922, delivered two lectures in the Uni¬ 
versity on June 27 and 28 respectively, on the present 
position of the vitamin question. The Cameron 
prize, which was founded in 1878, is awarded annually 
to an investigator who in the course of the five years 
immediately preceding has made an im^x^rtant addi¬ 
tion to practical therapeutics. 

Sheffield. —Dr. P. J. Danicll has been appointed 
to the Town Trust chair of mathematics. 


An Edward K. Dunham lecturesliip has been 
established at Harvard University in memory of the 
late Prof. E. K. Dunham, for many years professor 
of pathology in the Bellevue and University Medical 
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College of New York City {Science, June 15). Accord¬ 
ing to the terms of the gift, which is made by Prof. 
Dunham's widow, the lectures are to be given annually 
by eminent investigators and teachers in medical 
science or one of the contributory basic sciences, 
and there is no restriction as to the nationality of 
the lecturer. It is hoped that the foundation may 
“ serve to bind closer the bonds of frieiKlship and 
understanding between students and investigators 
in this and foreign countries.” 

An outline of President Harding's plan for re¬ 
organising th% educational activities of the Federal 
Government was given by the United States Com¬ 
missioner of Education at the recent annual meeting 
of the Departme»t of Superintendence of the Nationgd 
Education Association. The plan is a part of a 
comprehensive scheme, foreshadowed by the President 
in his first message to Congress and presented to the 
Senate in February, for a reorganisation of all the 
executive departments, including the establishment 
of a department to promote citizenship and general 
welfare. The educational work now carried on by 
somelhirty separate agencies, belonging to six of the 
prini^al departments and several independent 
establishments, is to be included along with certain 
other services, the whole costing at present 700 million 
dollars a year, in a new Department of Education and 
Welfare tu>mprising education, public health, social 
service, and veteran relief. The Division of Educa¬ 
tion, which will be under a permanent assistant 
secretary, will take over, inter aha, in addition to the 
Bureau of Education and the Board for Vocational 
Education, the Smith.soman Institution, including 
the National Mu.seum and Art Gallery, the Inter¬ 
national Exchange .Service, the Bureau of American 
Ethnology, the Astrophysical' Observatory. ^ the 
National Zoological Park, and the International 
Catalogue of Scientific Literature, and will create and 
direct an entirely new bureau for promoting physical 
education. The .scheme is to come before Congress 
in December. 

The work of the I'niversity of JLondou during the 
year 1922-23, measured by the usual statistical 
standards, shows a notable expansion. The Principal 
Officer, while careful to point out that the great mass 
of the university's continuous achievement is the 
expression of imponderable forces, directs attention 
to figures 75-200 per cent, higher than the corre¬ 
sponding figures for 1913-14, and points out that 
*’ we have passed well beyond the wa.Hh of what was 
commonly regarded as the abnormal demand for 
educational facilities tliat followed the great deliver¬ 
ance of 1918 ”; the figuies arc as follows: admissions 
(8498). candidates for degrees (3191), candidates for 
matriculation and registration (19,985), and other 
examinations (7663), and internal students {8881). 
There has been a noticeable decrea.se in the percentage 
of successful to total candidates from 53 in 1913-14 
to 32 in 2922-23. The " growth of ignorance ” 
among the younger generation to which Prof. John 
Bumet directed attention recently in the Romanes 
lecture is apparently not confined to Scotland. 
Indicative of the ever-growing specialisation of the 
subjects of the curricula is the increase in the number 
of IJoards of Studies from 27 with 374 members in 
1900 to 42 with 1051 members, ^^hat the senate is 
alive to the dangers incidental to this specialisation 
and resolved to guard against them is shown by its 
creation of a Board of Studies in ” the principles, 
history, and method of scieilce,’' <iesigncd to embrace 
not only the natural and mathematical science.^’, but 
also logic, ethics, history, pedagogy, economics, 
linguistics, archaeology, scholarship, and medicine. 
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Societies and Academies. 

London. 

Ro^al Society, Jun« 28.—V. H. Blackman, A. T. 
Legg, and F. A. Gregory: The effect of a direct 
electric current of very low intensity on the rate of 
growth of the colcoptile of biirley. The coleoptile 
(sheathed plumule or young stem) of barley seedlings 
is exposed to an electric discharge from a point 
charged positively to about 10,000 volts (crest value) 
and ])lact‘d at such' a height above the colcoptile 
that a current of 0'5 xjo'^*' amp. pa,s^s through it, 
the current density being 4x10** amp. per cm.* 
Under-these conditions the rate of growth is markedly 
accelerated from the first hour onward, showing in 
the third liour a percentage increase above that of 
the ronlrol plants of 7*53 i 1*95. After the cessation 
of tile current a well-marked atter-effect, greater 
than the direct effect, i.s observed, the enhanced rate 
of growth steadily continuing and showing a per¬ 
centage incrca.se of 15-68 i. 2-62 above that of the 
controls. The after-effect is greater with a short 
period of discharge of i hour than with a longer 
period of 3 hours. Wlicn the point is neff^vely 
charged the rate of growtli is increased during the 
first hour, but tlic increase becomes less willi time. 
An after-effect follows, but it is markedly less. The 
gaseous products of the discharge and the " electric 
wind ” play hltle or no part in tiie stimulation of 
growth observed The current alone appears to be 
of importance —M. S. Pembrey, N. W. MacKeith, 
W. R. Spurrell, Ji. C. Warner, and H. J. Westlake: 
Observations on the adjustment of the human body 
to muscular work. In the dyspnoea produced by 
running there is a disturbance ot the acid-base 
ec|iiilibrium <jf the body: the relief of “ second 
wind " is tlie result of adju.stmcnt.s effected chiefly 
by the respiration, circulation, and excretion by the 
kidneys and skm. 'I'he s(“nse of discomfort during 
dyspna'a i.s associated with increased pulmonary 
A'cnlilation, the sense of relief at the onset oi second 
wind with diminished ventilation, (.fliguria, or 
anuria, appears as a constant feature during running, 
even after taking 560 e.c. of tea as a diuretic. It 
leads to a tenipciniry retention of acid, which helps 
tlie body to get rid of caVbon dioxide and obhiui 
oxygen , the water spared is available for excretion 
by tlie lungs aud skin, and will produce by evaporation 
greater cooling than it would if it were discharged 
as urinary water. The suspension of tlic activity 
of the kidneys appears to be due to an outflow of 
con.strictor impulses to the renal vc.sscls.—Miss R. M. 
Tupper-Carey and J. II. Priestley: The composition 
of tlic cell wall at the apical menstem oi stem and 
root. The walls of the apiciil menstem of stem and 
root differ in the ease with wluCfi cellulose may l>e 
detected in them with lodmc reagents. Macro- :ind 
imcro-chemical exjieriments show that the cellulose 
in the wall of the root menstem is masked by its 
combination with otlier substances, particularly 
proteins and fatty. acid.s. In the shoot menstem, 
the cellulo.se is closely linked with larger quantities 
oi pectin, but less protein and fatty acid are present, 
especially when the shoot is growing in tlie light. 
—L. J. Harris : The titration of ammo- and carboxyl- 
group.s in amino-acids, polypeptides, etc.—F. A. K. 
Crew: Studies ^ intci'sexuality. JI. Sex-reversal 
in the fowl.—W. Finkler: Analytical studies on the 
factors causing the sexual display in the mountain 
newt {Triton alpestris). —G. A. Schott: On the 
scattering of X- ^nd y-tays by rings of electrons. 
The*effect of damping of the incident radiation. 
Damping of the usual type, of an amount compatible 
with the production of moderately sharp lines in 
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the X-ray spectrum, increases slightly the total 
scattering of short waves, such as "Qxe hard 7-rays, 
although it decreases slightly that of long waves.' 
A single electron ring, such as is postulated in hydrogen 
and ionised helium on Bohr’s theory,' is completely 
unaffected by tills tyjic of damping. It seems 
scarcely possible that damping can dfminish the 
total scattering for any type 6f atom below thb 
amount required by the simple pulse theory.—P. A. 
MacMahon: On a class of transcendents of which 
tlie Bessel functions are a particular case.—L. C. 
Martih : The photometric matching field. Improve¬ 
ment m the visibility of faint contrasts observed 
with central vision can be obtained by stimulating 
the |)enpheral regions of the retina. An increase in 
precLsioii of the order of 30 j>cr cent, is obtained in 
photometric matches by surrounding tJie photometric 
field with a larger area 'of improximately equal 
brightness.—(>. P. Thomson : Test of a theory of 
radiation. Experiments with positive rays show that 
visual and photographic effects can be obtained with 
trains of waves sliortcr tJian those produced in tlie 
emission of a quantum of light.—A. Ul. Hughes and 
P. Lowe; Intensities in the helium spectrum. The 
curve showmg the intensity of any spectrum line 
as a function of the energy of impact of the electrons 
is chumctcnstic of the serie.s to which It belongs. 
The intensities in tlie doublet system all decrease 
rapidly as the energy of impact is increased from 
34 volts. The principal series, iS -wP, of the singlet 
system IS characterised by a very great inerea.se m 
intensity as the energy oi impact is increased from 
34 volts up to about 80 volts, beyond wludi there 
IS little change. The lines of the diffuse senes, 
iP-mD, all show a maximum at about 75 volts. 
The lines of the sharp series. iP- wS after a small 
initial riM* to 60 volts, dccrea.se slightly.—A. A. Dee : 
The effect of quenching from above the carbide 
transition temperature upon the iTuignctism of steel. 
The magnetism of steel .it ordinary tcmjierutures is 
nut matenally altered by (juemdimg from above the 
transition temperature of iron carbide, and therefore 
the return of tiic carbide to tlic ferromagnetic state 
IS not retarded by .sinldcn cooling fiom above the 
transition lempeiaturc. -T. S. P. Strangeways and 
11 . li. il. Oakley: The immediate changes observed 
m tissue cells after exposure to soft X-rays while 
growing tit vitro. Exposure.s for gradually increasing 
jxiriods, varying from 5 minutes to 2 hours, were 
used. There is a latent period of about 15 to 20 
minutes lieforc the changes produced m the cells 
by irradiation can be recognised. After 5 minutes 
irradiation develojiment of new dividing cells is 
lessened. After exposure of 20 minutes or longer 
the formation of new dividing cells practically 
ceases. After exposure of 5 minutes granular changc.s 
and fragmentation of the chromosomes occurs m 
some cells m mitosis at metaphase and anaphase. 
After exposure of 23 minutes or longer some cells 
in mitosis show clumping of the chromosomes at 
metaphase. As the time of exposure increases there is 
increase in size and alteration m structure of the cyto¬ 
plasm, nucleus, and nucleolus of sonic fully formed 
cells. After an exposure of 60 minutes, affected cells 
become disorganised, and eventually cytoplasm and 
nucleus break up and appear to go into solution in 
the surrounding medium.—W. B. Hardy and Ida 
Doubleday : Boundary lubrication : the latent period 
and mixture.s of two lubricants.—C. T. R. Wilson : 
Investigations on X-rays and /S-rays by the cloud 
method. I.—X-rays. The tracks of the electron 

ejected from the atom which emits the quantum of 
radiation and that of the electron ejected from the 
atom which absorbs ^le radiation can be identified. 
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Two classes-ol./S-xay tracks are produced in air by 
the primary' action- of X-radiation of wave-length 
less thant3^wuto;,5.A: (a) those of ejected electrons 
with injtial lactic .energy comparable to a quantum 
of the *incidejit radiation, and (6) tracks of very 
short range,. Tlie. short-range electrons are tweeted 
^arly along the direction of the primary X-rays. 
Tne short-range tracks are probably related to the 
phenomena which have led to the postulation of a 
‘ J "-radiation. Of the ordfnary long-range tracks, 
the majority have a large forward component com¬ 
parable with the lateral component: about 2ft per 
cent, are ejected almost exactly at right angles 
to the primary X-ray beam ; others liavc a large 
backward component. Partial polarisation of the 
primary. beams is indicated by the direction of 
ejection of a number of the iS-particles being in one 
jnane-—that containing the direction of the cathode 
rays in the X-ray tube, /i-rays in air exposed to 
X-ray.s frequently occur in pairs or groups. The 
pairs probably conswt of one K electron ejected by 
the direct action of the primary X-ray.s, and ot a 
second electron ejected by the combined action of 
primary radiation and of the K-radiation Irom the 
atom from which the first electron was ejected. 
Pt, IT.—/f-rnys. ' I'hc tracks of fast /<-particfc.s arc 
very nearly straiglit over {Hstances of scvcnil centi¬ 
metres. Ivcar the end of their range the deviations 
•ire ol three kinds: (a) sudden deviations often 

through large angles up to 180'', the results of a close 
iliprouch to the nucleus of an atom , { 0 ) sudden 
deviations ranging up to due to a close apjiroacli 
to an electron winch is m consc(picrice ejected to 
form a branch track genertilly approximately at 
riglit angles to the deflected jinmaiy track ; (c) 
gradual deviations due to an accumulation of devia- 
horis of {a) or (6) tyjxj. The range of the /i-ray as 
mea.surcd along the track is apjiroximately pro- 
[lortional to the square ol the kuictic energy or to 
the fourth power ot the vehicity (Wluddington’s law) 
lor range.s from about o-i 111. to 2 cm. ; the range 
IS I cm. when the kinetic energy of tlie particle is 
ibout 21,000 volts, Tlie jinmury ionisation (t.e. 
lumber of ntorn.s from which electrons are ejected 
by the direct action of primary /i-ray.s) m about 
^0 per cm. for a velocity oJ 10^“ cm. jxsr see., and is 
^proximalely inversely as the square of the velocity. 
Ziie total ionisation per cm., including that due 
.0 sectmdary ^-particles of range too .short to form 
/isiblc branch tracks, i.s about tlircc or four times 
IS large ns the primary. In {lortions of some of the 
.racks not only is the primary ionisation recorded, 
>ut also the ions whicli each of these electrons has 
tself produced may be counted.—C. V, Raman and 
K. Ramanathan: The molecular scattering of 
ight in carbon-dioxide at high prciwurcs.— W. A. 
Davis and J, V. Eyre: The discontinuity of tlic 
lydration process.—Cr. M. IT Dobson: A flicker 
ype of photoelectric photometer giving high pre- 
usion.—H. I). Smyth : The ionisation of nitrogen 
>y electron impact.—G. M. Jd. Dobson : Measure- : 
nents of the sun's ultra-violet radiation and its 
ibsorption in the earth's atmosphere.—H. Hartridge 
md F. J. W. Roughton; A method of measuring 
he velocity of very rapid chemical reactions.— 
V. T. Astbury : The crystalline structure of anhydrous 
acemic acid.—E. Ponder: The measurement of 
lerccntage hxmolysis, I.—H. M. Fox; Lunar 
leriodicity m reproduction.—Marjory Stephenson and 
-largaret D. Whetham : Studies in the fat metabolism 
>f the Timothy grass bacillus. 11 . Carbon balance 
licet and respiratory quotient.—H. R. Hewer: 
'tiidies in amphibian colour changes. II.—R. H. 
turne: Some peculiarities of the blood-va.scuIur 
ystem of the Porbea'^le shark {Lamna tornubica). 
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—^A. E. Boycott and C. Diver: The inheritance of 
sinistrality in Lxmnaa peregra. 

Edinburgh. 

Royal Society, May 21.—Prof. F. O. Bower, 
president, in the chair.—K, Kidsten and W. H. 
Lang: (i) On Palaopitys Millen (McNab). . The 
original specimen of this stem with secondary 
thickening w'as described by Hugh Miller, and later 
named by McNab. A second specimen, discovered 
by tlic Geological Survey of Scotland, includes the 
primary central region, i'5 mm. in diameter, sur¬ 
rounded by a zone of secondary xylem about i cm. 
thick. The secondary wood consists of tracneides 
and medullary riiys. The tracheides are remarkable 
in having multiscriatc, porose pitting on botli radial 
and tangential walls. Tuc primary central axis 
appears to have consist^ of tracheides without 
admixture of parenchyma. There is evidence of 
strands of protoxylem, consisting of narrow spiral 
tracheides, close to the periphery of the primary 
xylem, just within the secondary wood. In .the 
absence of any trace-s going to lateral appendages it 
is impossible to determine the affinities of this 
complex stem. It might have belonged to some 
gymnospermous plant, but it is equally possible tliat 
It was the stem of some arcliaic ptcridophyie of the 
Middle Old Red Sandstone Period. (2) Notes on 
fossil plants from the Old Red Sandstone of Scot¬ 
land. 1 . Htcklingia Kdwardx, K. and L. Under thia 
name a uni<juc specimen of a Middle Old Heel Sand- 
.stonc plant is de.scril>cd and figured. It wa.s discovered 
many years ago by the late Mr. (L Edward, and i.s 
prcscrv(*d in the University of Manchester Museum. 
It occurs as an mcrustation, and suggcst.s comparison 
with a plant of the nature of the Riiyniaccfe spread 
out on a slab of Caithness flagstone. l)ivergm^ from 
an oliscure basal region is a tuft ol linear axes, with¬ 
out leaves, but braiiclicd dicliotomously and later¬ 
ally. There arc indications of the prc.scnce of a 
slender central strand. Many of the stems terminate 
in oval carbonised bodies tliat are evidently large 
sporangia. The plant is compared with Rhynia and 
llomca, which arc known as petrifactions from the 
Rhyme Chert.—W. T. Gordon: The genus Pitys. 
Fossil tre<« belonging to thi.s genus have been known 
sincc'1831, and it wa.s in describing these specimens 
that thin sections of fossil wood were first used. A 
recent discovery at Gullane has disclosed twigs and 
stems of this type, in some fases still clothed in 
bark and in two .specimens with leaves attached. 
These leaves resemble iietioles in their structure, and 
arc undoubtedly phyllodes. Pilys dayi affords evi¬ 
dence of the phyllodc theory of leaf fonnation in 
gymnospeiTOS ifltys shows marked re.semblancc to 
Araucaria as regards the structure of the wood (recog¬ 
nised long ago) and the leaf-traces and leaves. 

Paris. 

Academy of Sciences, June Albin Haller in 

the chair.—Edouard Imbeaux: The artesian basins 
of Australia. A map of Aiistr4lia is reproduced 
showing tile artesian basins known at the present 
time, taken from the report of the interstate con¬ 
ference on artesian water liold at Adelaide in 1921.— 
M. Jean Perrin was elected a mem^r of the section 
of gencml physics in succession to the late M. E. 
Jiouty.—Paul Montel: Algebraic relation.^ of cla.sa 
one or zero.—Ren6 Gamier : Uniform functions of 
two indcj)endent variables define^ by the inversion 
of an algebraic system to total differentials of the 
fourth order.—Charles N. Moore; TJie summability 
of Ces^ro for double Fourier's .series.—Ixjuis Bachclier: 
The general problem of discontinuous .statistics.— 
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ranislas Millot: Simplified solutions of problems of 
aplace on the probability of causes.—B. Hostinsk/: 
he equilibrium of electricity on a cylindrical surface. 
-Th. De Bonder: Syntnesis of the gravific.— 
dolphe Lepape : The radioactivity of the spring# 
om some watering-places in the Pyrenees (Bagndres- 
>huchon, Vemet, Ics Escaldes, ihute) and of the 
mtral Plateau (la } 3 ourboule, Royat, Saint-Nectairc, 
ul-les-Bains). Determinations of the radium eman- 
;jon in gases and waters from forty-four .springs, 
jarch for the thorium emanation gave mostly 
-‘gativc results, a few springs only showing a trace.— 
lt)crt Nodon; The relations between tlie radio- 
■tivity of radium and the activity of solar radiations. 
-F. Bourion and E. Rouyer : The determination of 
)uble salts in solution by the boiimg-ix>int method, 
discussion of the validity of the rufe of mixtures 
. applied to the boiling-point elevations of solutions 
two electrolytes.—Jacques Bardet: The arc 
icctrum of celtium. The material used contained 
5 impurities only zirconium and a trace of lead, and 
as obtained from zircons from Brazilian monazitc 
nd. Wave-lengths of tlie lines in the region between 
joo and 3500 A. are given.—Paul Pascal: Re- 
arches on the constitution of insoluble allcaline 
etaphosphates. The insoluble alkaline metaphos- 
latcs arc not monometaphosphates, but furnish a 
markable example of colloids prepared at a tempera- 
ire of about 850® C. The normal formula, MPO,, 
loiild be re.strictcd to the salts obtained .shirting 
ith ethyl hexametaphosphatc.—S. GUxelli: The 
fluence of neutral salts on the .silica gels. The acid 
•opcrtics of colloidal .silica arc increased by the 
laition of salts of the alkalis : the effects observed 
m be explained by assuming that the (OH) ions arc 
Isorbed oy the particles of silica.—A. Mailhe : The 
italytic decomposition of the anilides. An account 
the decomposition of acetanilide at 400® C. in the 
resence of nickel and of copper.—li. Fosse and A. 
ieulle: Xauthyl derivatives of allophanic acid, 
Lioainamme and of allantoine.—Conrad Kilian : The 
‘Ids of the " Tnssilian enclosure” of the central 
iharan massif of Ahaggar.—A. Boit: The rdic of 
ic superficial folds in the structure of the formation 
- Morvan.—Ch. Meurain and Mmc, dc Madinhac : 
he secular variation of the intensity of the terrestrial 
lagnetic field at Paris. Bauer has suggested the use 
f a local magnetic constant Cf =\/H*+(Z/2)*, 
here H and Z arc the horizontal and vertical coni- 
onents of the magnetic field at any point. From 
1 examination of the records for Coimbra, Pola, 
aris, Kew, Greenwich, and De Bilt, it is shown that 
reached a maximum in 3902. The value of G 
.crea.scs with the latitude of the stations.—j. Giral 
id F. A, Gila : The use of sodium chloride as a 
andard in the estimation of the halogens in sea 
atcr. The salts present in sea water have no 
ipreciable influence on the quantitative determina- 
on of chlorine.—j. J. ThomaiMt r Relations between 
le dentine and dental enamel ill'fish (Sargo- 
on).—P. Bugnoo; The homologies of cotyledonous. 
aves,—L, Blaringhem: Heredity in mosaic of the* 
oubling of the flowers in Caraatnine pratensis .— 
. Guillautnin: The vacuum as a means 01 prolonging 
le germinating faculty of seeds. Seeds of radish, 
heat, and lettuce, after preservation in a vacuum in 
1C dark for 12 years, showed unimpaired powers of 
smiination. — A. de Pujrmaly: The adaptation to 
jrial life of a green alga {Chlamydomonas fun^icokt ).— 
'arc. Bride!: Biochemical study of the conipositton 
[ Monotropa Hypo’pitys'i a new glucosidd,'mC^otfo- 
eirie. The new glucoside was isolated in a pure 
rystalline condition, 2 gm. being obtained from 
200 gm. of material. It is hydrolysed by emulsion 


^vin^ a blue precipitate. Monotropeine ^i 3 not 
identical with aucubine.-—Charles Jlenry : A n,ew test 
for sense of touch.—Jules Courtier : Experiments on 
a new test for the sense of touch. Results of the 
application of the method described in tha^preceding 
communication to nineteen subjects.—P. Masson and 
Louis Berger ; A new mode of internal secretion.— 
I..ouis Desliens : ‘The measurement of arterial pressure 
by the bleeding method. A very exact haemo- 
dynamometric method and present application. The 
artery is punctured by a hollow needle communicating 
with^a delicate pressure-gauge of the aneroid type. 
The instrument before use is filled with a salme 
solution to prevent coagulation.—J. Lopez>Lomba: 
Changes of weight of the organs of the guinea-pig 
during C-avitaminosis.—F. Franchette : The pneumo- 
ansesriicsiograph. An account of an instrument 
designed to evaluate and record the amplitude and 
frequency of the respiratory movements during 
anaesthesia.—Emile F. Terroine and H. Barthilertiy : 
The comi>osition of the eggs in the course of ovogenesis 
in the brown frog {Rana fusca). —^M, Caille and E. Viel: 
The detection of small quantities of antimony and 
bismuth in biological liquids. An application of the 
antipjrine-polassiuin iodide reagent described in an 
earlier communication.—M. Lemolgne: The pro¬ 
duction of / 9 -oxybutyric acid by certain bacteria of 
the B. subtilis group.—Charles Pirez t The casting 
of the shell of decapod crustaceans carrying parasites 
(Epicarida?). — Boris EphruasJ: The sexualiW of 
Clava squamata, —C. Levaditi and T. Nicolau : Tissue 
immunity in neurotrope cctodcrmosis. — Emile 
Gautrelet: Monomethylorthophospho-salicylic acid. 
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The Structure of the Atoni> 

By i^rof. N. Bohr. 


The Genkral Picture of the Atom. 

HE present state of atomie tljeorj* is characterised 
by the fact tliat we not only believe the existence 
of atoms to be pro\‘ed beyond a doubt, but also we 
even believe that we hii\‘e an intimate knowledge of the 
constituents of the individual atoms. I cannot cm 
this occasion give a survey of the scientific develop- 
monl.s that have led to this result; 1 will only recall 
the discovery of the electron towards the close of the 
last century, wliich furnished the direct verification 
and led to a conclusive formulation of the conception 
of the atomic nature of electricity whit'h had evolved 
since tlie disco\'cry by Paraday of the fundamental 
laws of elect rol\’sis and Berzelius’s electrochemical 
theory, and had it.s greatest triumph in the electrolytic 
di.ssociation theory of Arrhenius. This discovery of 
the electron and elucidation of its properties was the 
result of the work of a large numlier ol investigators, 
among whom T.cnard and J. J. Thom.son may be 
particularly mentioned. The latter cspeciHlly hg^ 
made very important contributions to our subject by 
Ills ingeniou.s attempts to develop ideas about atomic 
constitution on the biun.s of the electron theory. The 
present state of our knowledge of the elements of 
atomic .structure wa,s reached, however, by the dis¬ 
covery of the atomic nucleus, which we owe to Ruther¬ 
ford, whose work on the nidioactive substances 
discovered toward.s the I'lose of the last century has 
much enriched phy.sica] and chemical science. 

According to our pre.scnt conceptions, an atom of 
an element is built up of a nucleu.s that has a |>o.sitive 
electrical charge and is liie seat of by far the greatest 
part ol the atomic ma.s.s, together witli a number of 
electrons, all having the same negative charge and 
mass, which move at distances from tlie nucleus that 
arc very great compared to tiic dimensions of the 
nucleus or of the electrons themselves. In this picture 
we at once sec a striking resemblance to a planetary 
system, such as we have in our own solar sy.slem. 
Just as the simplicity of the laws that govern the 
motions of the solar system is intimately connected 
with the circum.stance that the dimensions of the 

delivered at Stockliolm, December ii, xgaa, on the occasion 
of the receipt of the Nobel prize in physics for the year loaa. Knylith 
ttaulatun by Dr. Frank C. Hoyt. / > 


moving bodies are .small in relation to the orbits, so 
the corresponding relations in atomic structure provide 
U.S w'itli an cxpIuTiatiun of an essential feature of 
natural phenomena in so far a.s tliese depend on the 
properties of the element.'?. It makc.s clear at once 
that these properties can be divided into two sharply 
dislinguislicd cla.ssc.s. 

To the first class belong most of the ordinary 
physical and diemical properties of .substances, such as 
their state of aggregation, colour, and chemical re¬ 
activity. The.se )>roperties depend on the motion of 
the electron system and llic way in which this motion 
changes tinder the influence of different external 
actions. On account of the large mass of the nucleu.s 
relative to tlial of tlie electrons and its smallne.ss in 
comparison to tlic electron orbits, tlie electronic 
motion will depend only to a very small extent on the 
nuclear mass, and will be determined to a close 
approximation .solely liy tlic total electrical charge 
of the nucleus. K-specially the inner structure of the 
nucleus and the way in wliieh the charges and mas.ses 
are distriliuled among it.s sejiarale partM'Ies will have 
a vanishingly small influence on the motion of the 
electron system surrounding the nucleus. On the 
other hand, the structure of the nucleus will be 
responsible for the second clas.s of properties that 
are shown in the radioactivity of substances. In the 
radioactive proccs.ve.s we meet with an explosion of 
the nucleus, wlieadiy positive or negative particles, 
the so-called «- and /^-particles, arc expelled with very 
great vcIocitic*s.. 

Our conccption.s of atomic structure afford us, 
therefore, an immediate explanation of the complete 
lack of interdependence between the two classes of 
properties, wliich is most strikingly sliown in the 
existence of substunce.s vvhicli liave te an extraordinarily 
close approximation the same ordinary physical and 
chemical properties, even thoiigli tfic atomic weights 
are not the same, and the radioactive properties are 
completely different. Such substances, of tlic existence 
of which the first evidence was founS in the work of 
Soddy and other investigators on the chemical properties 
of tlie radioactive elements, are called isotopes, with- 
reference to the classification of the elements accorfling 
to ordinary physical and chemical properties. It is 
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to be proportional to the frequency of oscillation of 
the particle, which, in accordance with classical 
concepts, was supposed to be also the frequency of 
th’e emitted radiation. The proportionality factor 
had to be rcganled as a new universal constant, 
since termed Planck’s constant, similar to the 
velocity ot light and the charge and mass of tlie 
electron. , 

Pluruk’s surprising result stood at first completely 
isfdated in natural science, i)ut with Emstcin’.s significant 
contributions to this subject a few years after, a great 
variety ot applications was found. In the first place, 
Kinstein pointed out that the condition limiting the 
amount of vibrational energy of the i)articles could be 
tested i)y investigation of the specific heat of crystalline 
bodies, since in the case of liiesc wc have to do with 
similar vibrations, not of a single electron, hut of whole 
atoms about jiositlons of equilibrium in the crystal 
lattice. Einstein was able to sliow that the experi* 
inent confirmed Planck’.s tlicory, and through the 
work of later irncstigators this apreoment iia.s proved 
quite complete. Furthermore, Itinstcin emphasised 
another ron.sequence of Planck’s rc.suU.s, namely, that 
radiant energy <-ou!d only iic emitted or ab.sorbed 
by the oscillating particle in so-called “quanta of 
radiation,” the magnitude of each of wliich was equal 
to Planck’s eon.siant multijdied by the frequency. 

fn ills attempts to give; an intcri>rctaiion ot this 
result, Ein.stein wa.s led to the formulation of the 
so-called “ hyq)othc.si.s of liglil-quanta,” according to 
which tiic radiant energy, in contradiction to Maxwell’s 
electromagnetic theory of light, would not be pro¬ 
pagated as electromagnetic wavc.Sj but rather as 
concreti* light uTom.s, each witJi an energy equal to 
that of a ([uunturn of radiation. This concept led 
Einstein to his well-known theory of the photo-electric 
effect. This phenomenon, which had Iwcn entirely 
unexplainable on the clu-ssical tlieory, w'as thereby 
placed in a quite different light, and the predictions 
of Ein.stein'.s theory have received sucli exact experi¬ 
mental confirmation in recent yeans, that i)erhai)s 
llic most c.xact dotcimination of I^lanck’s constant 
is afforded by measurements on the photo-electric 
effect. In spite of its heuri.stir value, however, tlic 
h>q)othesis of liglu-quanta, wliich is quite irrcconrilable 
with so-called interference phenomena, is not able 
to throw light ftn tlie nature of radiation. I need 
only recall that these inlerfcrenee phenomena con- 
.slilute our only means of inve.stigating the properties 
of radiation aSd therefore of assigning any closer 
meaning to the frequency which in Einstein’s theory 
fixe.s the magnitude of the light-quantum. 

fn the following years many efforts were made to 
apply the concepts of the quantum theory to the 


question of atomic structure, and the principal emphasis 
W'as sometimes placed on one and sometimes on,the 
other of the comsequenccs deduced by Einstein from 
Planck’s result. As the best known of the attempts 
in this direction, from which, however, no definite 
results were obtained, I may mention the work of 
Stark, Sommerfeld, Hasenohrl, Haas, and Nicholson. 

From this period also dates an investigation by 
P^mim on infra-red absorption bands, which, although 
it had no direct bearing on atomic structure, proved 
significant for the development of the quantum theor>’. 
He directed attention to tlie fact that the rota¬ 
tion of the molecules in a gas might be investigated 
by means of tlie changes in certain absorption lines 
with temperature. At the same time he emphasised 
the fact that the effect should not consi.sl of a con¬ 
tinuous widening of the lines such as might be expected 
from cla.ssical theory, whicli imposed no rc.strictions 
on the molecular rotatioas, but in accordance witli 
the quantum theory lie predicted that the lines should 
he split up into a number of components, corresponding 
to a sequence of di.stinct possibilities of rotalion. 
Tliis prediction wa.s confinned a few years later by 
Eva von Bahr, and the? phenomenon may still be 
regarded as one of tlic most striking evidences of the 
reality of the quantum theory, even though from our 
present point of view the original explanation has 
undergone a modification in e.ssential details. 

The Quantum Theoxy of Atomic Con.stitution. 

The quc.stion of further development of the quantum 
theory was in the meantime placed in a new light 
by Rullierford’s discovery of the atomic nucleus (1911). 
As we have already .seen, this discovery made it quite 
clear that by classical conceptions alone it w'as quite 
impos.sibIc to understand the most essential properties 
of atoms. One was therefore led to seek for a formula¬ 
tion of the principles of the quantum theory that 
could immediately account for the stability in atomic 
structure and the properties of the radiation sent 
out from atoms, of which the observed proj)crtics of 
substances bear witness. Such a formulation was 
proposed (1913) by the present lecturer in the form 
of two postulates, which may be stated ns follows : 

I. Among the conceivably possible states of 
motion in an atomic system there exist a number 
of so-called stationary staUs which, in spile of 
the fact that the motion of the particles in these 
states obeys the law.s of classical mechanicjs to 
a considerable extent, possess a peculiar, mechanic¬ 
ally unexplainable stability, of such a sort that 
every permahent change in the motion of the 
system must consist in a cj^mplete transition from 
one stationary state to another. 
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2, While in contradiction to the classical 
•electromagnetic theor)' no radiation takes place 
from the atom in the stationary states themselves, 
a process of transition betw-een two stationary 
states can be accompanied by the emission of 
electromagnetic radiation, which will have the 
same properties as that which would be sent 
out according to the classical theory from an 
electrified particle executing an harmonic vibra¬ 
tion with constant frequency. This frequency v 
has, however, no simple relation to the motion 
of the particles of the atom, but is given by the 
relation 

where h is Planck’s constant, and E' and E' arc 
the values of the energy of the atom in the two 
stationary states tliat form the initial and final 
.state of the radiation process. Conversely, irradia¬ 
tion of the atom with electromagnetic waves of 
this frequency can lead to an absorption process, 
whereby the atom is transformed back from the 
latter stationary state to the former. 

While the first postulate has in view the general 
stability of the atom, the .second postulate has chiefly 
in view the existence of spectra with slmrp lines, 
luirthermore, tlic quantum theory condition entering 
in llie last postulate affords a starting point for tlic 
interpretation of tiic laws of series sj)ectra. The 
most general of these laws, the combination principle 
enunciated by Ritz, states that the frequency v for^ 
each of the lines in the spectrum of an clement can 
bp represented by the formula 

where T" and T' are two so-called “spectral terms’’ 
belonging to a manifold of such terms cliaracteristic 
of the substance in question. 

According to our ^lostulalcs, this law finds an 
immediate interpretation in the assumption that the 
spectrum is emitted by traii.sitions between a number 
of stationary states in which the numerical value of 
the energy of the atom i.s equal to tlie value of the 
spectral term multiplied by Planck’s constant. This 
explanation of the combination principle is seen 
to differ fundamentally from the usual ideas of 
electrodynamics, as soon as we consider that there 
is no simple relation between the.motion of the atom 
and the radiation sent out. The departure of our 
consideration.^ from the ordinary ideas of natural 
philosophy becomes particularly evident, however, 
when we observe that the occurrence of two spectral 
lines, corresponding to combinations of the same 
spectral term with two other different terms, implies 
that the nature of the radiation sent out from the 
atom is not determined only by the motion of the 


atom at the beginning of the radiation process, but 
also depends on the state to which the atom is trans¬ 
ferred by the procc.ss. 

At first glance one might, therefore, think that it 
would .scarcely be possible to bring our formal explana¬ 
tion of the combination principle into direct relation 
with our views regarding the constitution of the atom, 
which, indeed, are based on experimental evidence 
interpreted on cla^icaJ mechanics and electrodynamics. 
A closer investigation, however, should make it clear 
that a definite relation may be obtained between the 
spectra of the elements and the stnicture of iJieir 
atoms on the basis of the postulates. 

The Hydrogen' Spectrum. 

The simplest spectrum we know is that of hydrogen. 
The frequencies of its lines may be represented with 
great accuracy by means of Balmer’s formula : 



where K is a constant and n' and are two integers. 
In tiic spe(”tnjm we accordingly meet a single series 
of spectral terms of the form which decrease 
regularly with increasing term number «. In accord¬ 
ance with the postulate.*?, we shall therefore assume 
that each of the hydrogen lines is emitted by a transi¬ 
tion Ixitween two state.*? belonging to a series of 
stationary states of the hydrogen atom in which the 
numerical value of the atom’s energy is equal to AK/m*. 

Following our picture of atomic structure, a hydrogen 
atom consists of a positive nucleus and an electron 
which—so far as ordinary mechanical conceptions are 
applauble—will with great approximation desrril^e a 
periodic elliptical orbit with the nucleus at one focus. 
The major axis of the orbit i.s inversely pro|X)rtional 
to the work necessary completely to remove the 
electron from the nucleus, and, in accordance with 
the above, this work in the stationary states is just 
equal to hKftfi. We thus arrive at a manifold of 
stationary states for which the major axis of the 
electron orbit takes on a scries of discrete values 
proportional to the squares of the wholo numbers. 
The accompanying Fig, 2 shows these relations 
diagrammatically. For the sake of simplicity the 
clertron orbits in the stationary states are represented 
by circles, although in reality the tlieory places no 
restnetion on the eccentricity of the orbit, but only 
determines the length of the major axis. The arrows 
represent the tran.sition processes thafc correspond to 
the red and green hydrogen line.s, Ila and H/i, the 
frequency of whioJi i.s given by means of the Balmer 
formula when we put and and 4 resp^t- 
ively. The transition processes are also represented 
which correspond to the first three lines of the scries 
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o( ultra-violet lines found by Lyman in 1914, of which 
the frequencies are given by the formula when n is put 
equal to 1, as well as to the* first line of the infra-red 
series discovered some years previously by Paschen, 
which are given by the formula if n" is put equal to 3. 

TJiis explanation of the origin of tlie hydrogen 
spectrum leads us quite naturally to interpret tlus 
spectrum as ihe^manifestation of a process whereby 
the electron is liound to the. nucleus. While the 
largc.s't spectral term with term number i corresponds 
I0 the final stage in the binding processS, the small 
spectral terms that have larger values of the term 
number correspond to stationary states whicli represent 
the initial states of the binding process, where the 



electron orhit.s still have large dimensions, and where 
the work required to remove an electron from the 
nucleus is still small. The final stage in the binding 
process wc may designate a.s the normal state of the 
atom, and it is distinguished from the other stationar)' 
states l)y the property that, in accordance with the 
postulates, the state of the atom can only be changed 
by the addition of encrg>' whereby the electron is 
transferred to an orbit of larger dimensions correspond¬ 
ing to an earlier stage of llie binding process. 

The size of the electron orbit in the normal state 
calculated on the basi.s of the above interpretation 
of the spectrum agrees roughly with the value for the 
dimension.s of the atoms of the elements that have 
l>een calculated by the kinetic theory of matter from tlic 
properties of gases. Since, however, as an immediate 
consequence of .the stability of the stationary states 
that is claimed by the postulates, we must suppose 
that tlie interaction between two atoms during a 
collision cannot be completely described with the aid 
of the laws of classical mechanics, such a comparison 
as this cannot be carried further on the basis of such 
cqpsiderations as'those just outlined. 

A more intimate connexion between the spectra 
and the atomic model has been revealed, however. 


by an investigation of the motion in those stationary 
states where the term number is large, and where 
the dimensions of the electron orbit and the frequency 
of revolution in it vary relatively little when we go 
from one stationary state to the next following. It 
was p(»sib!e to show that the frequency of the radiation 
sent out during the transition between two stationary 
slatc.s, the difference of the term numbers of which 
w*small in comparison to these numbers themselves, 
tended to coincide in frequency with one of the 
harmonic components into which the electron motion 
could be resolved, and accordingly also with the 
frequency of one of the wave trains in the radiation 
which would be emitted according to the laws of 
ordinary electrodynamics. 

The condition that such a coincidence should occur 
in this region where the stationary states differ but 
little fnim one another proves to lie that the constant 
in the Balmer formula can be expressed by means of 
the relation 

where e and ni are respectively the charge and mass 
of the electron, while k is Planck’s constant. Tins 
relation has been shown to hold to within the con¬ 
siderable accuracy with which, especially through the 
beautiful investigations of .Millikan, liie quantities 
e, w, and k arc known. 

This result shows that there exists a connexion 
l^ctwecn the hydrogen spectrum and the model for 
the hydrogen atom which, on tlie whole, is as close 
as we might hope considering the departure of the 
postulates from the classical mechanical and cleclro- 
d>'namic laws. At the .same time, it affords some 
indication of )iow we may perceive in the quantum 
theory, in .spile of the fundamental character of this 
departure, a natural generalksation of the fundamental 
concepts of the das.sical electrodynamic theory. To 
this most important question we shall return later, 
but first we will discuss how the interpretation of 
the hydrogen spectrum on the basis of the postulates 
has proved suitable in several ways, for elucidating the 
relation between the properties of the diffefent elements. 

Relationships between the Elements. 

The discussion above can be applied immediately 
to the process whereby an electron is bound to a 
nucleus with any given (charge. The calculations 
show that, in the stationary state corresponding to 
a given value of the number n, the size of the orbit 
will be inversely proportional to the nuclear charge, 
while the work necessary to remove an electron will 
be directly proportional to the square of the nuclear 
charge. The spectrum that is emitted during the 
binding of an ^JeetTon by a nucleus with charge N 
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times that of the “h3’-drogen nucleus can therefore Iw 
represented by the formula ; 

If in this formula we put N = 2, we get a spectrum 
which contains a set of lines in the visible region 
which was observed many years ago in the spcclrum 
of certain stars. Rydberg assigned these lines to 
hydrogen because, of the close analogy with tlie Aries 
of lines represented by the Balmcr formula. It was 
never possible to produce these lines in pure hydrogen, 
but just before the theory for the hydrogen spectrum 
was put forward, Fowler succeeded in observing the 
series in que.stion by sending a strong discharge 
through a mixture of hydrogen and helium. This 
investigator also assumed that the 


to element in a manner that corresponded closely to 
the formula given above for the spectrum emitted 
during the binding of an electron to a nucleus, pro¬ 
vided N was pul equal to the atomic number of’the 
element concerned. This formula was even capable 
of expressing, with an approximation that could not 
be without significance, the frequencies of the strongest 
X-ray lines, if small whole numbers were, substituted 
for »' and n". ^ 

This discovery was of great importance in several 
respects. In the first place, the relationship between the 
X-ray sjKrctra of different elements proved so simple that 
it bec-ame possible to fix without ambiguity the atomic 
number for all known substances, and in this way to 
predict will) certainty the atomic number of all such 


lines were hydrogen lines, because 
there existed no experimental 
evidence from which it might be 
inferred that two different sub¬ 
stances could show properties 
resembling each other so much as 
the spectrum in question iuid that 
of hydrogen. After the theory 
was put forward, it became clear, 
Itowever, tliat the observed lines 
must belong to a spectrum of 
helium, hut that they were not 
like llie ordinaiy’ helium spectrum 
emitted from the neutral atom. 
They came from an ionised helium 
atom which consists of a single 
electron moving about a nucleus 
with double charge. In this way 
there was brought to light a new 
feature of the relationship l)etwecn 



the elements, which corresponds 


Fic. 3. 


exactly with our present ideas of 

atomic structure, according to which the physical and 

chemical .properties of an element depend in the first 

instance only on the electric charge of the atomic 

nucleus. 

Soon after this question was settled the existence 
of a similar general relationship between the properties 
of the elements was brought to light by Moseley’s 
well-knowm investigations on the characteristic X-ray 
spectra of the elements, which was made possible 
by Laue’s discovery of the interference of X-rays in 
crystals and the investigations of W. H. and W. L. 
Bragg on this subject. It appeared, in fact, that 
the X-ray spectra of the different elements possessed 
a much simpler structure and a much greater mutual 
resemblance than their optical spectra. In particular, 
it appeared that the spectra changed from element 


hitherto unknown dements for which there is a place 
in the natural system. Fig. 3 shows how the square 
root of the frequency for two characteristic X-ray 
lines depends on the atomic number. These lines 
belong to the group of so-called K-Iines, which are 
the most penetrating of the characteristic rays. With 
very dose approximation the poipts lie on straight 
lines, and the fact that they do so is conditioned 
not only by our taking account of khown elements, but 
also by our leaving on open place between molybdenum 
(42) and ruthenium (44), just as in Mendeleeff’s 
original scheme of the natural systeA of the elements. 

Farther, .the laws of X-ray spectra provide a con¬ 
firmation of the general theoretical conceptions, both 
with regard to the constitution oT the atom and the 
ideas that have served as a basis for the interpretation 
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of spectra. Thus the similarity Ijetween X-ray 
spectra and llie spectra emitted during the binding 
of a .single electron to a nucleus may he simply inter¬ 
preted from tlie fact that the transitions hetwten 
stationary stales with wliich we are concerned in 
X-ray spectra are accompanied by changes in the 
motion of an electron in the inner part of the atom, 
where the influence of the attraction of the nucleus 
is very great compared with the rej^ulsivc forces of 
the other electrons. 

The relations between other properties of the elements 
are of a much more complicated character, which 
originates in the fact that wc have to do with processes 
concerning the motion of the electrons in the outer 
part of the atom, where the forces that ihc electrons 


exert on one another are of the same order of magnitude 
as the attraction towards the nucleus, and wliere, 
therefore, the details of the interaction of the electrons 
play an important part. A cluimcteristic example 
of such a case is afforded by the spatial extension 
of the atoms of the elements. Lothar Meyer himself 
directed attention to the characteristic periodic change 
exhibited by the fatio of tiie atomic weight to the 
density, the so-aillcd atomic volume, of the elements 
in the natural system. An idea of these facts is given 
by Fig. 4, in which the atomic volume is represented 
as a function of the atomic number. A greater 
difference between this and the pre\-ious figure could 
scarcely be imagined. While the X-ray spectra 
vary uniformly with the atomic number, the atomic 
voIuSies .show a characteristic periodic change which 
corresponds exactly to the change in the chemical 
properties of the elements. 


Ordinary optical spectra behave in an analogous 
way. In spite of the dissimilarity between these 
spectra, Rydberg succeeded in tracing a certain 
general relationship between the hydrogen spec¬ 
trum and other .spectra. Even though the spectral 
lines of the elements w'ith higher atomic number 
appear as combinations of a more complicated manifold 
of spectral terms which is not so simply co-ordinated 
witB a series of whole numbers, still the spectral terms 
can be arranged in series each of which shows a strong 
similarity to the series of terms in the hydrogen 
spectrum. This similarity appears in the fact that 
the tcrm.s in each scries can, as Rydberg pointed out, 
be very accurately represented by the formula K/(« + u)*, 
where K is the same coastant that occurs in the 
hydrogen spectrum, often called the 
Rydberg constant, while « is the 
term number, and a a constant 
which is different for the different 
series. 

Tins relationship with the hydro¬ 
gen .spectrum icad.s u.s immediately 
to regard these spectra as the laU 
step of a process, whereby ihc ventral 
atom ts bmlt up by the capture and 
binding of electrons to the nucleus, 
one by one. In fact, it is dear that 
tlie last electron captured, so long as 
it is in that stage of the binding 
process in winch its orbit ,s .still 
large compared to the orbits of the 
previously bound electrons, will be 
subjected to a force from the 
nucleus and these electrons, that 
differs but little from the force with 
w'hich the electron in the hydrogen 
atom is attracted tow'ards tlie nucleus 
while It is moving in an orbit of corresponding 
dimensions. 

The spectra so far considered, for which Rydberg’s 
laws hold, are excited by means of electric dis¬ 
charge under ordinarj' conditions and are often called 
arc spectra. The elements emit also another type 
of spectrum, tlie so:^.aDed spark spectra, when they 
are subjected to an extremely powerful discharge. 
Hitherto it was impossible to disentangle the spark 
spectra in the same w’ay as the arc spectra. Shortly 
after the above view on the origin of arc spectra 
was brought forward, however, Fowler found (1914) 
that an empirical expression for the spark spectrum 
lines could be established which corresponds exactly 
to Rydberg’s laws with the single difference that the 
constant K is replaced by a constant four times as 
large. Since, as we have seen, the constant that 
appears in* the spectrum sent out during the^binding 
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of an electron to a helium nucleus is exactly equal 
I0.4 K, it becomes evident that spark spectra are due 
to the ionised atom, and thattheir emission corresponds 
to iht last step but one in the fornuition of the neutral 
atom by the successive rapture and binding of electrons. 

Absorption and Excitation of Spectral Lines. 

The interpretation of the origin of the spectra was 
also able to explain the rhararterisLic laws that gofern 
absoqjtion spectra. As KirchhofF and Bunsen had 
already shown, tlierc is a rlo.se relation l>elwcon the 
.selective absorption of substances for radiation and 
their emission spectra, and it is on this that the 
application of spectrum analysis to the heavenly 
bodies essentially rests. Yet on the basis of the 
classical electromagnetic theory, it is impossible to 
understand why substances in the form of vapour 
show absorption for certain linc.s in their emission 
spectrum and not for others. ] 

On the basis of the postulates given above we arc, ^ 
however, led to assume that the absorption of radiation 
corresponding to a spectral line emitted by a transition 
from one stationary slate of tlic atom to a state of 
less energy is brought about by the return of the atom 
from the last-named .state to the first. We thus 
understand immediately that in ordinary circumstance's 
a gas or vapour can only show selective absorption 
for spectral lines that arc produced by a transition 
from u state corresponeiing to an earlier stage in the 
binding procc.ss to the normal state. Only at higher 
temperatures or under the influence of electric dis- 
chaigcs whereb)' an appreciable number of atoms arc 
being constantly disrupted from the normal stale, 
can we expect absorjHion for other lines in the emission 
.spectrum in agreement with the exj^crlmcnts. 

A most direct confirmation for the general inter¬ 
pretation of spectra on tin* basis of the [x>slulatcs 
has also been obtained by investigalioms on Uic 
excitation of spectral lines and ionisation of atoms 
by means of impact of. free electrons with given 
velocities, A decided advance in tliis direction was 
marked by the well-known investigations of Franck 
and Hertz (1914). It appeared from their results 
tliat by means of electron impacts it was impossible 
to impart to an atom an arbitrar)-^ amount of encigy, 
but only .such amounts os corresponded to a transfer 
of the atom from its normal state to anotlicr stationary 
state of tlie existence of which the spectra assure us, 
and the energy of which can be infened from the 
magnitude of the spectral term. 

Further, striking evidence was afforded of the in¬ 
dependence that, according to the postulates, must 
be attributed to the processes wliicb give rise to the 
emission of the different spectral lines of an element. 


Thus it could lie shown directly that atoms that were 
transferred in this manner to a stationar>^ state of 
greater energy were able to return to the normal 
state with emission of radiation corresponding to a 
single sp<x:tral line. 

Continued investigations on electron impacts, in 
which a large numlier of physicLsts have shared, have 
also produced a detailed confirmation of the llioory 
concerning the excitation of scries spectra. E.speciaily 
it has l)cen jxjssihle to show that for the ionisation 
of an atom by electron impact an amount of energy 
is ncei'ssary tluit is exactly equal to the work required, 
according to the theory, to remove the last electron 
captured from the atom. Tins work can be determined 
directly as the product of Planck's constant and the 
spectral term corresponding to the normal .stale, 
which, as mentioned above, is equal to the limiting 
v.ilue of the frequencie.s of the spectral series connected 
with selective alisorption. 

'I'HE Quantum Theory oe Multiply-Pkriodic 
Systems. 

Wliilc k was thus possible by means of llie iunda- 
mental postulates of the quantum theory to account 
directly for certain general features of the properties 
of the elements, a closer development of the ideas 
of the quantum theory was necessary in order to 
I account for these prope.rtic.s in iurther detail. In the 
course of the lust few years a more general theo¬ 
retical l->asis has l>cen attained through the develop¬ 
ment of formal methods that permit the fixation of 
the stationary states ior electron motions of a more 
general type than those wc have hitherto considered. 
For a simply periodic motion such as we meet in the 
pure harmonic oscillator, and at least to a first ap¬ 
proximation, in the motion of an electron about a 
positive nucleus, the manifold of stationary state.s 
can be simply co-ordinated to a series of whole 
numbers. For motions of the more general clus.s 
mentioned above, the so-called multiply-periodic 
motions, howe.vcr, the stationary states compose a 
more complex manifold, in which, according to 
these formal metliods, each state is rharacteri.scd by 
several whole numbers, the .so-callcd “ quantum 
numbers.” 

In the development of the theory a large numl)er 
of physicists have taken part, and the introduction 
of several quantum numl^ers can he traced back to 
the work of Planck himself. But the definite step 
which gave the impetu.s to further work wa.s made 
by Sommerfeld (1915) in his explanation of the fine 
structure shown by the hydrogen lines when the 
spectrum is observed with a spectroscope of high 
resolving j)owcr. The occurrence ijf tins fine .structure 
must be ascribed to the circumstance that we have 
to deal, even in hydrogen, with a motion which is. 
not exactly simply periodic. In fact, as a consequence 
of the change in tlic electron’s mass with velocity 
that is claimed by the theory of relativity, the electron 
orbit will undergo a very slow prece^^ion in the orbital 
plane. The motion will therefore be doubly ix-riudlc, 
and besides a number characterising the term in the 
Balmer formula, which we shall, call the principal 
quantum number because it determines in the finain 
the energy of the atom, the fixation of the stationary 
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Btalps demands another quantum numl)cr which we character completely, but the hydrogen spectrum will 
shall call the subordinate quantum number. continue to consist of lines that are given to a close 

A survey of tiie motion in tlic stationary stales approximation by the Ualmer formula, due to the 

thus fixed is given in the diagram (Fig. 5), which fact that the approximately periodic character of the 

repi-oduccs the relative si/.e and form of tlie electron motion will be retained. Only when the disturbing 

oriiils. Ea<'h orbit is designated by a symbol «*, forces become so latge that even during a single 

wliere n is the jirincipal quantum number and k the revolution of the electron the orbit is appreciably 

subordinate c|uanluni number. All orbits with the disturbed, will the spectrum undergo essential changes, 

same principal quantum numlxr have, to a first The statement often advanced that the introduction of 

approximation, the same major axis, while orbits two quantum numbers should be a necessary condition 

will) the same value of k have the same parameter, for^he explanation of the Balmer formula must there- 

i.e. ihc same value for the shortest efiord through the fore l)c considered as a misconception of the theory, 

focus. Since the energy values for different .states Sdmmerfeld’s theory has proved itself able to 
with the same value of n but different values of k account not only for the fine structure of the hydrogen 

differ a little from each other, wo get for each hydrogen lines, but also for that of the lines in the helium spark 

line corresponding to definite values of n' and n" in spectrum. Owing to the greater velocity of the 

the Balmer formula a number of different transition electron, the intervals between the components into 

processes, for whicli the frequencies of the emitted whicli a line is split up are here much greater and can 

radiation as calculated by the .second postulate are be measured with much greater accuracy. The theory 

was also able to account for certain 
features in the fine structure of 
X-ray spectra, where we meet fre¬ 
quency differences that may even 
reach a value more than a million 
times as great as those of the fre¬ 
quency differences for the com¬ 
ponents of the hydrogen lines. 

Shortly after this result had been 
attained, Schwarzschild and Epstein 
(1916) simultaneously succeeded, by 
means of similar considerations, in 
accounting for tlie characteristic 
changes that the hydrogen lines 
undergo in an electric field, which 
had been discovered by Stark in 
the year 1914. Next, an ex¬ 
planation of the e.ssential features 
of the Zeeman effect for the hydro¬ 
gen ■ lines was worked out at the 
same time by Sommerfeld and Debye 
(19T7). In this instance the applica- 
not exactly the same. As Sommerfeld was able to tion of the Postulates involved the consequence 
show', the components this gives for cadi hydrogen that only certain orientations of the atom relative 
line agree witli the ob.servations on the fine structure to the magnetic field were allowable, and this charucter- 
of hydrogen lines to within the limits of experimental istic consequence of the quantum theory has quite 
error. In the figure the arrows designate tlie processes rotcntly received a most direct confirmaijon in the 
that give rise to the components of the red and green beautiful researches of Stern and Gerlach on the 
lines in the hydrogen spectrum, the frequencies of deflexion of swiftly-moving .silver atoms in a non- 
which are obtained by putting «* = 2 and n' — j, or 4 homogenous magnetic field, 
respectively in the Balmer formula. 

*In considering the figure it must not be forgotten Correspondence Principle. 

tliat the description of the orbit is there incomplete, While this development of the theory of spectra 
in so much as witli the .scale used the slow precession w'as based on the working out of formal methods 
docs not show at all. In fact, this precession is so for the fixation of stationary states, the present 
slow that even for the orbits that rotate most rapidly lecturer succeeded shortly afterwards in throwing 
the electron performs about 40,000 revolutions before light on the theory from a new view-point, by pursuing 
the perihelion has gone round once. Nevertheless, further the characteristic connexiori between the 
it is this precession alone that is responsible for the quantum theory and classical electrodynamics already 
multiplicity of the stationary stales characterised by traced out in the hydrogen spectrum. In connexion 
the .sulwrdinate quantum number. If, for example, with the important work of Ehrenfest and Einstein 
the hydrogen atom is subjected to a small disturbing these efforts led to the formulation of the so-called 
force which perturbs the regular preces.sion, the correspondence principle, according to which the 
electron orbit in the stationary states will have a occurrence of transitions between the stationary states 
formtaltogether different from that given in the figure, accompanied by emission of radiation is traced back 
This implies that the fine structure will change its to the harmonic components into which the motion 
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of the atom may be resolved and which, according 
to the classical theory, determine the properties of 
the radiation to which the motion of tlie particles 
gives rise. ^ 

According to the correspondence principle, it is 
assumed that every transition process between two 
stationary stales can be co-ordinated with a corre¬ 



sponding harmoflife vibration component in such a 
the jKobability of the occurrence of the 
transition is dependent on the amplitude of the vibra¬ 
tion. The slate of polarisation of the r.idiation omitted 
during .the transition depends on the further character¬ 
istics of the vibration, in a manner analogous to that 
in which on the classical theory tiie intensity and state 
of polarisation in the wave system emitted by the 
atom as u conse()uence of the jDrescnce of this vibration 
component would be determined respectively by the 
amplitude and further characteristics of the vibration. 

With the aid of the correspondence principle it 
has been possible to confirm and to extend the alxive- 
mentioned results. Thu.s it was possible to develop a 
complete quantum tlieory explanatitm of the ZccMan 
effect for the hydrogen linos, which, in .spile of the 
es-sentially different character of the assumptions llmt 
underlie tlie two tlieories, is very .similar throughout 
to Lorentz’s original explanation based on the classical 
theory. In the case of the Stark effect, where, on 
tlie other hand, the classical theory was completely 
at a loss, the quantum theory explanation could he 
so extended with the help of tlic correspondence 
principle as to account for the polarisation of. the 
different components into which the lines arc split, 
and also for the characteristic intensity distribution 
exhibited by the components. Thi.s lost question has 
been more closely investigated by Kramers, and the 
accompanying figure will give some impression of how 
completely it is jwssible to account for the phenomenon 
under consideration. 

Fig. 6 reproduces one of Stark's/well-known photo¬ 
graphs of the splitting up of the Wrpgen lines. The .sj-, 
picture displays very weH!(Skthlr'‘"vkried nature of the Vl Vl l } M "ill I I 
phenomenon, and shows-in how peculiar a fashion the miokj kjwnj 
intensity varies from component to component. The 
components below are polarised perpendicular to tlie - 
field, while those above are polarised parallel to 
the few. 

Fig. 7 gives a diagrammatic representation of the 
experimental and theoretical results for the line Hy, 
the frequency of which is given by the Balmer 
formula with and n'»^. The vertical lines 

denote the components into which the-line is split 


up, of which tlie picture on the right gives the 
components which are polarised parallel to iho field 
and that on tlte left those that are polarised per¬ 
pendicular to it. The e.Nperimental results are re¬ 
presented in the upper half of the diagram,' the 
distances from the dotted line representing the 
measured displacements of the components, and the 
lengths of the line.s being proportional to the relative 
inlenrity as estimated by Stark from the blackening 
of the photographic plate. In the lower half is given 
for compari.sqp a representation of the theoretical 
re.sults from a drawing in Kramers' paper. 

The symbol («'*/-«"„«) attached to the lines gives 
the transitions between the .stationary' states of 
the atom in the electric field by which the com¬ 
ponents are emitted. Besides the principal quan¬ 
tum integer «, the stationary states are further 
characterised by a .subordinate quantum integer 
which ran he negative as well as positive and has a 
meaning quite different from that of the quantum 
numlK'r k occurring in the relativity theory' of the 
fine .structure ol the hydrogen lines, wdiich fixed 
tlic form of the electron orbit in the undi.sturbed 
atom. Under the influence of the electric field both 
the form of the orbit and its position undergo 
large changes, but certain properties of the orbit 
remain unchanged, and the subordinate quantum 
numher s is connected with these. In Fig. 7 tlic 
position of the components itorrcsponds to the fre¬ 
quencies calculated for the different transitions, and 
the lenj^hs of the lines arc proportional to the 
prolxibilities as calculated on the basis of the corre¬ 
spondence principle, by which also the polarisation 
of iJic radiation is determined. It is seen that the 
theory reproduces I'ompletely the main feature of 
the experimental results, and m the light of the corre¬ 
spondence principle we can say that the Stark effect 
rcflcci.s down to the .smallest details the action 
the electric field on the orbit of llie electron in the' 
hydrogen atom, even though in this case the reflection 
is so di.stortcd that, in contrast with the case of the 
Zeeman effect, it would scarcely be possible directly 
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to recognise the motion on the b/isis of the classical 
ideas of the origin of electromagnetic radiation. 

Results of interest were also obtained for the spectra 
of elements of higher atomic number, the explanation 
of which in tlie meantime had mdde important progress 
through the work of Sommcrfeld, who introduced 
several quantum numbers for the description of the 
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electron orbits. Indeed, it was possible, with the Sd by one. As we have seen, the optical spectra of 
of the correspondence j)rinciplc, to account compietely elements provide us with evidence on t!ic progress 
for the characteristic rules which govern the seemingly of the last steps in this building up process, 
capricious occurrence of combination lines, and it is An insight into the kind of information that the 
not too much to say that the quantum theory has closer investigation of the spectra has provided in this 
not only provided a simple interpretation of the respect may l>e obtained from Fig, 8, which gives a 
combination principle, Init has further contributed diagrammatic representation of the orbital motion in 
materially the clearing up of the mystery that the stationary' states corresponding to the emission 
lias lung rested over tlie application of this principle. of the arc-spectrum of potassium. The curves show 

The same view-pofnts have also proved fruitful in the fprm of the orbits described in the stationary 
. the investigation of the .so-called band f^iectra. These .states by the last electron captured in the potassium 
do nut originate, as do series spectra, from individual atom, and they can lie considered as stages in the 
atom.s, hut from molecules; and the fact that these proi-ess whereby the 19th electron i.s bound after the 

18 previou.s electrons have already 
been bound in their normal orbits. 
X In order not to comjilicate tlie 

figure, no attempt ha.s been made 
to draw any of the orbits of thc.se 
inner electrons, but the region in 
wiiich they move is enclosed by 
a dotted circle. In an atom wdth 
several electrons the orbits will, 
in general, ha\e a complicated 
character. Jlecau.se of the sym¬ 
metrical nature of the field of force 
about the nucleus, however, the 
motion of each .single electron can 
1 h* aj)]>roximat(‘ly described as a 
plane periodic motion on which is 
superimposed a unifonn rotatkm in 
tiic plane of the orbit. The orbit 
of eacli electron will therefore be to a 
firsi apjiroximation doubly periodic, 
and will be fixed b)' two (juuntum 



spectra are .so rich in line.s is due to the complexity 
of the. motion entailed by the vibrations of the atomic 
nuclei relative to each other and the rotations of 
.the molecule us a whole. The fir.st to apply the 
postulates to thi.s problem was Schwarzschild, but 
the important work of Heurlingcr especially hiu; 
tiirown much liglit on the origin and structure of 
band spectra. The considerations employed here c<m 
be traced buck directly to those discu.ssed at the 
beginning of this lecture in connexion with Ujerrum’s 
theory of the influence of molecular rotation on the 
infra-red absorption line.s of gases. It is true we no 
longer think that the rotation is reflected in the spectra 
in the way claimed by classical electrodynamics, but 
rather that the line components are due to transitions 
between stationary states which differ as regards 
rotational motion. That the phenomenon retains 
its essential features, however, is a typical consequence 
of the correspondence principle. 

The Natural System ok the Elements. 

The ideas of the origin of spectra outlined in the 
preceding have furnished the basis for a theory of the 
structure of the atoms of tlie elements which has 
shown itself suitable for a general interpretation of 
the main features of the properties of the elements, 
as exhibited in the natural system. This theory is 
based primarily on oensidcrations of the manner in 
whicJi the atom can be imagined to be built up by the 
capture ftnd binding of electrons to the nucleus, one 


numlxrrs, a.s arc thestulionar)' slates in a hydrogen atom 
whm tlie relativity precession i.s taken into account. 

In Fig. 8, as in Fig. 5, the electron orbits are marked 
with the symbol where n is the principiil quantum 
number and k the subordinate quantum number. 
While for the initial states of the binding proces.s, 
where tlie quantum numbers arc large, the orbit of 
tlic last electron captured lies completely outside of 
those of the previou.sly bound electron.^, tliis is not 
llie aise for the last stages. Tlius, in the potas.sium 
atom, the electron orbits with .subordinate quantum 
numbers 2 and i will, as indicated in the figure, 
penetrate jiartly into the inner region. Because of 
this circumstance, the orbits will deviate very greatly 
from a simple Kepler motion, smc.e tliey will consist 
of a scries of successive outer loops that have the 
same size and form, but eacli of which is turned through 
an appreciable angle relative to the preceding one. 
Of these outer loops only one is shown in the figure. 
Each of tliem coincides very nearly with a piece of 
a Kepler ellipse, and they arc connected, as indicated, 
by a series of inner loops of a complicated character 
in wliich ibe electron approaches the nucleus closely. 
This holds es})eciaUy for the orbit with subordinate 
quantum number i, which, us a closer invfi.stigation 
sJiows, will approach nearer to the nucleus than any 
of the previously bound electrons. 

On account of this penetration into the inner'region, 
the strength with which an electron in such an orbit 
is bound to the atom will— 4 n spilt of the fact that 
for the mpst part it moves ih a field of force of the 
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same character as that surrounding the hydrogen 
nucleus—be much greater than for an electron in a 
hydrogen atom that moves in an orbit with the same 
principal quantum number, the maximum distance 
of the electron from the nucleus at the same time 
being considerably less than in surh a hydrogen orbit. 
A.S we shall see, this feature of the binding process 
in atoms with many electrons is of essential importance 
in order to understand the characteristic periodic 
way in which many properties of the elements as 
displayed in the natural system vary with the atomic 
number. 

In the accompanying table (Fig. 9) i.s given a 
summary of the re.suUs concerning the structure of 



the atoms of the elements to which the author has 
been led by a consideration of successive capture and 
binding of electrons to the atomic nucleus. The 
figure.? before the different elements are the atomic 
numbers, which give the total number of electrons 
in the neutral atom. The figures in the different 
column.? give the number of electrons in orbits TOrre- 
spending to the values of the principal and subordinate 
quantum numbers standing at the top. In accordance 
with ordinary usage we will, for the sake of brevity, 


designate an orbit with principal quantum numlier n 
as «-quantura orbit. The first electron bound in 
each at»m moves in an orbit that correspond.s to the 
normal .state of the hydrogen atom with quantum 
symbol ij. In tlie hydrogen atom there i.s of course 
only one electron ; but we must assume that in the 
atoms of other elements the next electron also will 
be bound in such a i-quantum orbit of type ij. As 
the tabic shows, the iollowung electrons are hound 
in 2-quantum orbits. To begirt witli, the binding 
will result in 2j orbit, but later electrons will be 
Iwund in 2^ orbits, until, alter binding the first jo 
electrons in tlic atom, we reach a clu.scd configuration 
of the 2'([uanlum orbits in which we assume there 
arc four orbit.s of each Thi.s configuration is 

met for the first time in the neutral neon atom, whicli 
furm.s the conclusion of the .second jxjriod in the 
system of the element.s. When w'c proceed in lliis 
system, the following electrons are bound in 3-quant um 
orbits, until, after the amclu.sion of the third period 
of the system, wc encounter for the first time, in 
elements of the fourth period, electrons in 4-(piantum 
orbits, and .so on. 

This ])icturc of atomic structure contaiits many 
features that were brought forward by the work of 
earlier investigators. Tlius tlie attempt to interpret 
the relation.? between the elements in the natural 
system by tiic as.sumption of a divi.sion of tlie electron.? 
into groups goes as far Ixick u.s llic work of J. J. 
Thomson in 1904. Later, 1 his view-point was de^■clo}K•d 
chiefly by Kosscl (1916), wlio, moreover, has connected 
such a grouping with the law.? that investigations of 
X-ray spectra have lirought to light. 

Also (i. R. Lewi.? and J. Langmuir have sought 10 
account for the relations between the properlie.s of the 
elements on tlic ba.?is of a grouping inside the atom. 
These investigators, however, assumed that, the 
electron-s do not move about the nucleus, but occupy 
positions ol c^}uililirium. In tliis way, though, no 
closer relation can lie reached between the jiroperties 
of the dements and the experimental results concern¬ 
ing the constilucnls of the atom.?. Statical positions 
of equilibrium for the clo<‘truns arc in fact not [lossiblc 
in cases in wliich tlie force.? between the electrons 
and the nucleus even approximately obey the laws 
that hold for the attraction.? and repulsions between 
electrical clian;e.s. 

The possibility of an interpretation of the jiropcrtic.s 
of the elements on the basis of the.se latter Law.? is 
<juito characteri.stic for the picture of atomic structure 
develo[>ed by mean.? of the quantum tficorv'. As 
regard.? tlii.? picture, the idea of connecting the group¬ 
ing with a classification of electron orbit.s according 
to increasing quantum numlier.'i was suggested by 
Moseley’s discovery ot the iaw.s of X-ray siicctra, and 
by Somraerfdd’s work on the fine structure of these 
spectra. This ha.? been principally emphasised by 
Vegard, who some years ago in connexion with investi¬ 
gations of X-ray spectra propo.sed a grouping of 
electrons in the atoms of the elemehts, whicli in many 
i ways shows a likeness to that which is given in the 
above table. 

A satisfactory basis for the further development of 
this picture of atomic structure has, however, only 
recently been created by the study of the binding 
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processes of the electrons in the atom, of wlikrh vve 
have experimental evidence in optical spectra, and 
the characteristic features of which have been elucidated 
principally by tlic correspondence principle. It is 
here an essential circumstance that the restriction on, 
the course of the iiinding pro{‘e.ss, which is expressed 
by the presence of electron orliits with higher 
quantum numbers in the normal state of the atom^ 
can be naturally connected with the general condition 
for the occurrence df transitions between stationary 
. stales, formulated in tlial principle. ^ 

Another essential feature of the tJieory is the 
influence, on the strength of binding and the dimensions 
of the orbits, of the penetration of the later l>ound 
electrons into the r(‘gion of the earlier bound oiie.s, 
of wliich W(; Iiave seen an example in the discu.ssion 
of the origin of the potassium spectrum. Indeed, this 
circumstance may be regarded us the essential cause 
of thc^ pronounced ])eriodicity in the properties of 
the elements, in tlial it implies that the atomic dimen¬ 
sions and chemical properties of homologous .substaucc.s 
in the different periods, as, for example, the alkah- 
mctals, show a much greater similarity tlian that 
which migiil be expu('led from a flirc<'t comparison 
of the orbit of the last olei'tron bound with an 
orbit <il the same quantum number in the hydrogen 
atom. 

Tlie increase of the principal quantum number 
whii h we meet when we proceed in the series ol the 
elements, affords also an imin<'diatc explanation of 
the charurtcrislic deviations from .simple periodidty 
which arc exhibited by liie natural .system and arc 
oxpres.sed in Fig. i f)y the bracketing ol certain scries 
of elements in the later {XTiods. The finst lime sucli 
a deviation is met with Ls in the 4th [leriod, and tlie 
reason for il can be simply illustrated by means of 
our figure ot the orbits of the last electron ixmnd in 
•-tlie atom of ])ota.sMum, whicli is the first element in 
this period. Indeed, in pota.s.sium we encounter for 
the first time in llic sequence of the elements a case 
in which the princijntl quantum, number of the orbit 
of the last electron bound is, in tlie normal slate of 
the atom, larger than in one of the earlier slage-s of 
the binding process. The normal .state corresponds 
hero to a qj orliit, which, l)ecau.se of the penetration 
into tlie inner region, corre.sponds to a much stronger 
binding of the electron than a 4'quanlum orbit in 
the hydrogen atom. The binding in question is 
indeed cN-cn stronger than for a 3-quantum orbit 
in the hydrogen atom, and is therefore more than 
tw'ice as strong as in the circular 33 orbit which is 
situated completely outside the inner region, and for 
which the strength of the binding differs but little 
from that for a 3-quentum orbit in hydrogen. 

This wdll not continue lo be true, however, when 
consider the bioding of tlie iqth electron in .sub¬ 
stances of higher atomic number, because of the much 
smaller relative difference between tlie field of force 
outside and in-side^ the region of the first eighteen 
electrons bound. 'As is shown by the investigation 
■ of the spark spectrum of calcium, the binding of the 
igfh electron in the 4i orbit is here but little stronger 
than |ji 3j orbits, ar*i as soon as we reach scandium, 
we^must assume that the 3, orbit will represent the 
orbit of the 19th electron in the normal state, since 


this type of orbit will correspond to a stronger binding 
than a 4^ orbit. While the group of electrons ia 

2- quantum orbits has lieen entirely completed at the 
end of the 2nd j^eriod, the development that the group 
of 3-quantum orbits undergoes in the course of the 
3rd period can therefore only be described as a pro¬ 
visional rom|Jetiun, and, as shown in the table, this 
electron group will, in the bracketed elements of the 
4th period, undergo a stage of further development 
in wlpch eleclrons arc added to it in 3-quantum orbits. 

This development brings in new features, in that 
the development of the electron group with 4>quantum 
orbits comes to a standstill, so to speak, until the 

3- quaiitum group has reached its final closed form. 
Although we are not yet in a po.sitiun lo account in 
all details for the .steps in the gradual development 
of the. 3-quantum electron group, still we can say that 
with the help of the quantum theory we see at once 
why it is in the 4tli period of the system of the elements 
lhal there occur for the fir.st time successive elements 
with properties lliat resemble each otiier as much 
as the propertie.s of tlie iron group; indewl, we can 
even understand why these dements show their well- 
known [xiramagnetic properties. Without further 
reference to the quantum theory, Ladenburg had on 
a previous occasion already suggested the idea of 
relating the dicniical and inagnelii. properties of these 
elements with the development of an inner electron 
group in the atom. 

1 will not enter into many more details, but only 
mention that the ]K'ru)iarities we meet with in the 
51b period arc explained in mucli the same way as 
those in the 4th period. 'I'hus the pro]ierlic.s oi the 
bracketed elements in the 5th jjcriod it appears 
in the table, depend on a stage in tlie des’clopment 
ofithc 4-quantum electron group that i.s initiated by 
the entramein the normal state of elcctron.s in 43 orliith. 
In the 6th }A*rjod, Jiowover, we meet new features. 
In this period w'e encounter not only a stage of the 
development of the electron groups with 5- and 
6-quttntum orbits, but also the final completion of 
iJic development of the 4-(juaiilum electron group, 
wliieh is initiated by the entrance for the first time 
of elcttron orbits of the type in the normal state 
of the atom. This development finds ilb characteristic 
expression in the occurrence of the peculiar family 
of elements in liie 6th period, known as the rare-earths. 
These show, as we know, a still greater mutual similarity 
in their chcmir.al properties than the elemenl.s of the 
iron family. This must be ascribed to the fact that 
we have here to do with the development of an electron 
group that lies decider in the atom. It is of interest 
lo note that the theory can also naturally account 
for the fact that these elements, which resemble 
each other in so many ways, .still show great differences 
in their mtqfnetic properties. 

The. idea that the occurrence of the rare-earths 
depends on the development of an inner electron 
group lias been put forward from different .sides. 
Thus it is found in the work of Vegard, and at the 
same time as my own work, it was proposed by Bury 
in ^connexion with GonsiUi^tionS of/the'systematic 
relation between the t^^ical progenies and the 
grouping of the eIect«ffiS'. Inside the atom from the 
point of view of Langmuir^iistatic atomic model. While 
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until now it has not been possible, however, to give 
any theoretical basis for such a development of an 
inner group, we see that our extension of the quantum 
theory provides us with an unforced explanation. 
Indeed, it is scarcely an exaggeration to say that if 
the existence of the rare-earths had not been established 
by direct chemical investigation, the oq^rrence of 
a family of elements of this character ‘within the 
6th period of the natural system of the clemenLs 
might have been theoretically predicted. ^ 

When we proceed to the ylh period of the system, 
wc meet for the first time, with 7-quantum orbits, 
and we shall expect to find within tliis period features 
that are cssentiully similar to those in the 6tli period, 
in that besides the first stage in the. development of 
the 7-quantum orbits, Wc must expect to emxtunter 
further stages in the development of the group with 
6- or 5-quanlum orbit.s. However, it has not been 
))o.ssibIc directly to confirm this expectation, hecau.se 
only a few elements are known in the beginning of 
the 7th period. The latter circumstance may l»e 
supjioscd to be intimately connected with the instability 
of atomic nuclei with large ciuirgcs, wiiicli is expressed 
in tlie prevalent radioactivity among dements with 
high atomic number. 

X-RAV Spectra and Atomic Constitution. 

In the disi'ussion of the conceptions of atomic 
slruciurc wc have hitherto placed the emphasis on 
the formation of the atom by .successive lapture of 
(iccLrons. Our picture would, however, he incomplete 
without .some referemv to the confirmaiion of the 
theory afforded by tlie study of X-ray .spci'tra. Since 
*tlie interruption of Moseley’s fundamental researches 
l.iy his untimely dcutli, the stud> of these .spectra bus 
been (ontimied in a mo.st admirable way liy Prof! 
Siegbahn in Tund. On tlie basis of the large amount 
of ex])erimental evideneo adduced by him and his 
collaborators, it has liecn po.ssil)le re.i'ently to give a 
classification of X-ray spectra that allows an immediate 
interpretation on the quantum theory. In the first 
place it lias been possible, ju.st as in tlie case of the 
optical spectra, to represent the frequency of eacli 
of the X-ray lines as the difference between two out 
uf a manifold of spectral term.s charartcri.stic of the 
element in question. Next, a direct connexion with 
the atomic theory is obtained by the a.ssiimption 
that each uf these .spectral terms multiplied by Planck’s 
constant is equal to the work which must be done 
on the atom to remove one of its inner electrons. 
In fact, the removal of one of the inner electrons 
from the completed atom may, in acixirdance with 
the above considerations on the formation of atoms by 
capture of electrons, give rise to transition processes 
by which the place of the electron removed is taken 
Ijy an electron belonging to one of the more loosely 
bound electron groups of the atom, with the result 
that after the transition an electron will be lacking 
in this latter group. 

The X-ray lines'may thus be considered as giving 
evidence of stage.s in a process by which the atom 
undergoes a rtorganisaiion after a disturbance >n its 
interior. According to our view.s on the stability of 
the electronic configuration such a disturbance must 
consist in tlie total removal of electrons from the atom. 


or at any rate in their transference from normal orbits 
to orbits of higher quantum numbers than those 
belonging to completed groups ; a circumstance whi<-h 
is clearly illustrated in the characteristic difference 
lictwcen selective absorption in the X-ray region, 
and that exhibited in the optical region. 

The clo-ssification uf the X-ray spectra, to the achievc- 
menl of which the above-mentioned work of Soinmer- 
feld and Kossel has contributed materialh^ has 
recently miwle it po.ssible, by means flf a closer examina¬ 
tion of the man^jer in winch the terms occurring in 
tlic X-ray spectra vary with the atomic number, .10 
obtain a ver3' direct test of a numlxT oi the theoretical 



conclusion.s as regards the structure of the atom. 
In Fig. 10 the abscissa are the atomic numbers and 
the ordinates are proportional to the square roots 
of the .si^ectral tenn.s, while the symbols K, I.,, M, N, 0 , 
for the individual terms refer to the c-haractcristic 
discontinuities in the selective ihsorption of the 
elements for X-rays ; these were originally found by 
Barkla before the discovery of tfre interference of 
X-rays in crystals had provided a means for the 
cIo.ser investigation of X-ray sjxsctra. Although the 
curves generally run very uniformiy, they cxliibit 
a numlier of deviations from uniformity which have 
been especially brought to light by the recent investiga¬ 
tion of Coster, who has for soifie years worked in 
Siegbabn’s laboratory. * • 

These deviations, the existence of which was not 
discovered until after the publication of the theory 
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of structure discussed iibuve, curr^dnd 

exactly to what one rnj^ht expect from this.theory. 
At the foot of the figure the vertical linefi*Indicate 
where, according to the theory, we sliouhl first e.Kj)ert, 
in the normal’slate of the atom, tlic occurrence of 
orbits of the type designated. We sec how it has 
been po.ssit)le to connei.L the occurrence of every 
spectral term with tlic presence of an electron moving 
in an orbit of a definile ty[je, to the removal of w'hirh 
this term is supposed to <orrcsj)ond. That in genenil 
there <'orrc.sponds more than one cii^vc to each type 
of orl)it n\! is due to a complii ation in the s}H‘Ctra 
which would lea/1 us too far afield to enter into here, 
and may lie attriliuted to tlu; deviation from the 
]>reviously described sim))le t}-pe of motion of the 
electron arising from the interaction of the different 
electrons witiun the same group. 

The intervals iji tlie system of the elements, in which 
a further d<‘veIo])menl of an inner electron group 
lakes plac<! Ixcausc of the entrance into the normal 
atom of electron orbits of fi certain tyjx*, are designated 
in the figure by the iiorizontal lines, which arc drawn 
between tiie vertual lines to which the quantum 
symbols arc ulfixcd. U Is dear tlmt sucli a develop¬ 
ment of an inner group is overywlicre rcftecicd m the 
curves. Particularly the course of tlte N- and ()-cur\'c.s 
may he regartlcd as a direct indication ol that stage 
in the development oi the electron groups with 
4-quiinlum orhits of which the occurreme of the 
rare-carths iicars witness. .Mthougli the apparent 
complete absence of a ndhu-tion in tlie X-niy spectra 
of the complicated reUituin.ship.s exhibited by most 
other pToiuTlie.s of the elements wius the typuid and 
important feature of Moseley’s discovery, we can 
recognise, nevertlicless, in the liglit of the progress 
of the liLst j'curs, an intimate cunnc.xion between the 
X-ray spectra and the general relationships between 
the dements witiun tie* natural system. 

before concluding this lecture I should like to inenlion 
one further point in which X-ray investigations have 
been of importance for the test of the theory. This 
eoncerns the properties of the hitherto unknown 
clement with atomic numlier 72. On this que.stion 
opinion ha.s been divided in respect to tlie conclu.sion.s 
that could l>e drawn from tile rdutionsiiqjs within tlie 
periodic talilc, and in many representations of the 
tabic a ))lare is left open for this element in the 
rare-earth lamily. In Julius 'rUomsen's representation 
of the natural system, howeser, this hy}>otheticul 
dement was given a position liomologou.s to lilaniuin 
and zirconium in mucii the same w'ay as in our repre¬ 
sentation in Fig. I. .Such a relationship must he 
considered as' a nei-cssary eonseijuenee of the theory 
of alomi(' structure developed alnive, and is expressed 
in the table (Fig. 9) by tlie fact that the electron 
^Oft^guraiions for* titanium and zirconium show the 
same sort of re.semblances and differences .is tlie 
electron configurations for zirconium and the element 
with atomic number 72. A corresponding view was 
projxised by bury on the basis of his above-mentioned 
systematic con.sideration.s of the connexion lictween 
the grouping of the dectron.s in the atom and the 
projjierties of the diments. 

Recently, however, a communication was published 
by Dauvillier announcing the observation of some 


weak lines in the X-ray spectrum of a preparation 
containing rare-earths. These w'ere ascribed to. an 
element with atomic number 72 assumed to be identical 
with an element of the rare-earth familv, the cxi.stence 
of which ia the preparation used had been presumed 
by Urbain many years ago. This condu.sion would, 
however, i^ it could be maintained, place extra¬ 
ordinarily great, if not unsurmountable, difficultic.s 
in the way of the theor)’, .since it would claim a change 
in Uic strength of the binding of the electrons with 
the atomic number which seems incompatible w’ith 
the .conditions of the quantum theory. In the.se 
circumstances. Dr. Coster and Prof. Kevesy, who are 
both for the lime wxirking in Copenhagen, took up 
a short time ^0 the problem of testing a preparation 
of zircon-bearing minerals by X-ray spectroscopic 
analyses. .These iinesiigators have been able to 
establish tite existence in the minerals investigated 
of appreciable quantitie.s of an clement with atomic 
numlxr 72, the chemical ])ropenies of which show 
a great similarity to those of zin'onium and a decided 
difference from those oi the rurc-eartbs.^ 

I hofx* that 1 have succeeded in giving a summary 
of .some of the most imjxirtant results tlial liave been 
atlainecl in recent years in the field of atomic theory, 
and 1 should like, m i-oncluding, to add a few general 
remarks conciTiiing tlie view'-pomt from wiiicli the.se 
results may lie judged, and particularly I'oni'erning 
the<|ueslion ol how far, with the.sf results, it is jio.ssible 
to speak of an explanation, in the ordinary sense of 
the word. Jfy a theorelii’ul explanation of natural 
phenomena we understand m general a classification 
of the observations of a certain domain wttli the help 
of analogies p<inaining to otlier domains of observa¬ 
tion, wliere one presumuiily has to do with simpler 
phenomena. The most tliat one can demand of a 
theory is that this classification can be juislied so 
far that it can contri!>uie to tlie development of tlie 
field of observation by the prediction of new plicnumena. 

When we consider the atomic, tlieory, we are, bow'- 
ever, in the peculiar jw.sition that there can be no 
question of an explanation in tiiis la.st sen.se, since 
here we have to do with phenomena wlm h from the 
very nature of the case are simpler than in any other 
fu'ld of olxservation, where the phenomena are always 
conditioned by the combined action of a large number 
of atoms. We are therefore uiihgcd to lie modest 
in our demands and content ourselves with concepts 
w'hich are formal in the sense that they do nol provide a 
visual picture of the .sort one is accustomed to require 
of the explanations with which natural philo.sophy 
deals. Hearing this m mind I liav’C sought to convey 
the imprassion tlial tlie re.suU.s, on the other hand, 
fulfil, ut least in some degree, the expectations that 
are entertained of any theory ; in fact, I have 
attempted to show how the development of atomic 
theory ha.s contributed to the classification of extensive 
fields of observation, and by its predictions has jxiinted 
out the way to the completion of this classification.' 
It is scarcely neces.snr>’, how'ever, to empliasise that the" 
theory is yet in a very preliminary stage, and many 
fundamental questions still await solution. 

* For tfac result of the Roo(iaue<iwork of Co*tn and Hevpsy vith the new 
eleetent, for «^ich they have ptopOMd the name hafnium, the reader may be 
retemd to their lettetk in Natuki of January 3 o, February to and 04 , and 
April y, 
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for the Industrial Profesalons. 

I Kt^e formation of the greM professional corpora- 
" tions of industrial intellect it is evident that there 
must be some condition of entry which atiall make for 
a certain uniformity and shall satisfy the requirements 
of existing tnembers. The essential prinqij^e on which 
all a^ee is that there must be proof of an ader^&te 
education in tlieory, along with a sufficient and com¬ 
prehensive training in practice. This combination is 
ensured in various ways, but for those, who aim at 
securing the halljmark of inclusion within the appro¬ 
priate professional inslitutiop tliere is now in Great 
Britain a scale df reasonablyTomparable/cquirementt, 
leased in every instance upon n proof of soundness of 
general and scientific educAtion, with a guartin^ at 
each stage that progressive professional or technical 
exjxiricnce h Ixjir^ simultaneously acquired. 

Schemes of this type have l>een adopted bv 
Institute of Otemistry, end the Institutions of 
Mechanical, and Electrical Engineers, an^on^^then^ 
Qualification to register as student is given rither by 
.suax‘s.s in a special examination held by the mstifution 
concerned, or by production of evidence of having 
pa.ssed some rccogni.sed equivalent, such the 
Matriculation examination of a university; and, in 
lhi.s connexion, it i.s interesting to note that among the 
requirements there is now in every cAse, in addition 
to a proved knowledge of .science, a demand for a good 
training in Engli.sh, and, at some stage, for knowledge 
of one foreign language. 

Having thus entered, the student, with increase of 
experience, is led to further tests, and, with these 
satisfied and under the personal recommendation of 
those professionally competent, he may pass forward 
at appropriate ages to Graduateship, to Associate 
Membership, and in the end to full Membership of the 
institution chosen. 

Tlie subject-matter of these further examinations is 
almost entirely teclmicol, and has to deal with the 
specialised knowledge required for the particular pro¬ 
fession ; but again, in lieu of this special examination, it 
is permissible to offer a'recognised and approved equi¬ 
valent in the shape of the degree of an approved univer¬ 
sity, or the diploma of an approved college. There 
is, as the student advances in hist career, a 
elimination of demand for those subjects which rUP 
be studied mainly for educational training in favour of 
those which ore of direct professiont^ importance. 

The course of education and training followed is to 
give tlM^power both to work and to think, ability not 
<mly tcf'-cawy into performance Vith intelligence in- 
i^kt^ctions given, but also to see possibilities of ne^ 
or process. 
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tlia success of this method adopted for the creation 
.of a highly qualified and well-acknowledged directorate 
has been most evident, conspicuous alike in home 
employment and in foreign and colonial engagement. 
Certain broad principles have l)een laid down and 
enforced to ensure that a course of study, coupled with 
practical training properly supervised, has produced 
a satisfartor}’ and prescril)ed result, and, in order to 
maintain lor the corporate body a v^icc of accepted 
authority, the strictest conditions of admission have 
been enforced. 

Until recently it has Ijeen with this part of tlie 
problem of training that the great engineering and 
chemical institutions have been principally concerned. 
Realising the vast potentiuhties and resjKmsihihlies of 
their profe.ssions, they liavc rigiitly demanded from 
those desinius of entering the highest qualifications 
obtainable. The direction of .scientific jn(]u.stfy has 
risen to demand the fane'll knowledge of the relevant 
5cience.s ; and it is to ensure the ]K)ssesMon of this 
knowledge that each institution, jealous ol it.s entrants, 
has laid down examinational tests whnli have Iwen 
carefully considered iiy practical experts, and In-ar 
considerable weight in tiie formulation of liighcr 
schemes of study. 

In every industry, however, it lias to lie recognised 
that .sucews comes not alone tiirougli the guidance of 
a trained, well-inlormed, and oficn-eycd directorate, but 
that there must be also an ade<piatc supjjly of .skilled 
and educated under-ofiicers and men. It is thcrctorc 
of the greatest interest to notice liie recent extension 
of activity of several of these iiigh professional associa¬ 
tions, which, with the assistance and ai'tive co-opera¬ 
tion of the hoard of Education, have now taken within 
their purview schemes of study and examination 
whereby opportunity of close association with the 
professional bod)' is given to those skilled or scientific 
workers who are ready to devote the’ time requisite 
to follow an approved course of theoretical study, 
which for the National ('crtificates may be taken in 
evening or part-time classes. 

It is to be hoped that this further advance, recognis¬ 
ing unity of interest and consequent inter-dependence 
between the professional worker and those actually 
engaged in the operations of production, may lead to 
the creation of a band of officers of industry, competent 
to undertake the effective direction of one or more of 
the many departments into which the fabric of a great 
industrial undertaking is now divided, or to come 
forward to take charge at a aill of emergency. 

There can he no doubt that we have in this new and 
wider outlook, which has been brought about by wise 
co-operation of the highest repre.sentatives of our great 
industries with the Board of Education, a possibility 
vft vftr.. 113I 


of. most far-reaching consequence, likely not only to 
influence with advantage the whole provision of relevarit 
educational opportunity, but also to produce a far 
wider moral and psychological effect upon the worker, 
w'ho will in this way be able to see opportunity of 
clearer relationship within one body between the man 
of directing professional qualification and himself. 

British scientific indu.stry has often in the past 
.suffered from want of this association, and it Is to be 
hoped that other professional institutions with in- 
du.strial purpose may feel able to follow the enlightened 
example of those which have instituted a movement 
likely to hear the best of fruit. 

A special feature of the schemes of collaboration 
so far arranged by the Institution ot Mechanical 
Engineers, the Institution of Electrical Engineers, and 
the Institute of Chemi.stry with the Board of Education 
for the issue of National Certificates and Diplomas is 
till! guarantee of .standard vouched for liy tlie appro¬ 
priate institution in conjunction with the Board, along 
with the allowance of reiusumiblc variation in arrange¬ 
ment of the sul)jcot-mattCT of the approved courses 
to ensure satisfaction of llie needs of local trade 
siH'cialisalion. Tlie examinations are conducted 
loailly hut under tlie surveillance of appointed central 
assessors. Certificates and Diplomas thus authenticated 
should he able to claim world-wide acceptance of value 
where similar work is required to ho undertaken, w'hilc 
the schemes should give to the several institutions a 
most valuable means of encouragement towards the 
training of the liigher grade.s of supervisory workers. 

Evolution and Christian Faith. 

(1) Evolution and Christian Faith. By Prof. II. H. 
Lane. Pp. xi + 214. (ITmccton: Princeton Uni¬ 
versity Press; London : Oxford University Press, 
1923.) '9.s‘. net. 

(2) Origin and Evolution of Religion. By Prof. E. 
Washburn Hopkins. Pp. v+370. (Neiv Haven: 
Yale University Press; London : Oxford University 
Press, 1923,) 15s.net. 

HE two booko before us are of interest not dnly 
in themselves but also as illustrating important 
types of mental activity in America. Both books deal 
with religion. Yet the author of one is a professor of 
zoology and of the .other a professor of Sanskrit. 
Prof. I^ne writes from the Christian point of view, 
and combines an expert knowledge of biology with 
religious eamestnes.s. His work is the outcome of a 
series .of lectures in which he was asked by students 
to describe the theory of evolution and the salient facts 
on which it is based, and to discuss the epect oLacc^t- 
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ince -of the theory on “ one’s views of the Biblkal 
account of Creation and of the Christian religion.” 
Prof. Hopkins, on the other hand, is not a Christian 
apologist, but plainly sympathises with the religious 
syncretism which is not uncommon among American 
intellectuals. He seeks to disclose and, we surest, 
sometimes exaggerates likenesses to be found in the 
advanced religions of mankind. He uses a singularly 
wide survey of the religious development of humanity 
to indicate the sort of faith whicli may emerge from 
the present clash of creeds and plnlosophies. He is 
learned, urbane, and detached. 

Though the writers of the two liooks thus differ 
widely, they represent parallel developments of a 
characteristically modern movement. Throughout the 
nineteenth century there was a contimiou.s halllc 
between science and theology, or, to speak more 
definitely, between certain assumptions as.socijiled 
with but not essential to the (Christian faith and the 
contradictory conclusions reached by modem investiga¬ 
tion. Such a <'onfltct was inevitable, for, as Prof. 
Gilliert Murray lias justly said, tin* jirogrcss of human 
knowledge ha.s I^ecn four time.s as rapid during the last 
hundred years as during any century sln<-e the ('linstian 
era began. Tiie conflict, moreover, could have but 
(me end: it neco.ssanly resulted in the victory of 
“science." Hut, iiowevcr complete the victory, the 
fact and value of religion remain. So it was to be 
expected that the \’ictor.s themselves, once their 
triumph was ns.sured, would turn to formulate ati 
intellectual ))asi.s for religion. As the hwks l)elorc u.s 
indicate, they are now making their coniribuiion*to 
tlie restatement of theology ; and tlieologians, learning 
from them, are using their own special knowledge for 
tlic same purpose. 

ft i.s well to insi.st that each type of .specialist is 
needed for the work. Ju.sl as tiicologians half a 
century ago were contemptuous of the knowledge won 
by men of science, so now the latter often fail to realise 
that from the modern theologian there is much to be 
learnt. For lack of a theological training, the man 
of science who is a Christian i.s always in danger of 
stumbling into some form of “ popular orthodoxy ” 
which the theologian would repudiate. The scholar 
or man of .science, unfamiliar with Christian theology, 
may easily make false generali.sations from isolated 
statements, and, not .seeing the wood for the trees, 
may lose sight of the essential features of the Christian 
W elianschauung. 

It is necessary to emphasise that Christianity is a 
synthesis. It is built upon the Gospels and their 
central Figure;^ and, of course, behind His teachk^ 
lay Jewish ethical monotheism. But the classical 
Creeds were developed by combining this basis with 
‘ No..j8o’i, VOL. I ij] 


Grwk philosophy and, especially, with ideas derived 
from Plato. In particular, it is assumed that good¬ 
ness, beauty, and wis^lom are absolute values: that 
they express the spiritual nature of the universe; that, 
because they have eternal value, they have eternal 
exislem'e. The real world is thus tlte spiritual world, 
where these values exist eternally; and this world of 
ours is but on imperfect copy of a perfect archetype. 
Obviou.sly the Gos[X*l and this philosophico-religious 
setting form a harmony. Modem Christian 1 hcologians 
contend that this liarmonious structure gains in 
strength when into it the conciusiores {)f modern science* 
arc built. If, as wc believe, they are right, changes 
due to modern discovery will not harm the funda¬ 
mentals of diristianity, though some tyjjes of cherished 
picture-thinking will become obsolete. 

(i) We will not atlompt to describe Prof. I.ane’s 
“ Evolution and Christian Faith.” The main outlines 
of Ills argument will be familiar to all who have given 
some attention to the .sulijcct. As is common with 
American authors, he pay.s more regard to works by his 
own countrymen than to lbo.se of Britishthinkers. He 
writes dearly and argues fairly; and his book may be 
commended to those who desire to give to the science- 
student a dear pcrcci>iion of the inadequacy of material¬ 
ism as a ])hilosopliy. He occasionally slundiles when 
he venture.s outside his own realm of biology. For 
example, he says that Galileo, after 1632, “ was thrown 
into prison^ fandj treated with all the severity which 
his remorseless persecutors could devise, for the 
remaining ten years of liis life." He obviously derives 
this .statement from J.)rai>er’s “Conflict between Re¬ 
ligion and Science.” It is inaccurate. In White’s 
“Warfare of Science with Theology ” there is a more 
exact account, with numerous references, of the per¬ 
secution of Galileo. It was a deplorable Imsincss, but 
not quite so bad as Prof. Lane suggests. 

To take another example, Prof. Lane, in writing of 
the Gcnesi.s accounts of (’reation, reveals that Biblical 
.scholarship is to him largely a terra incognita. He 
assumes that Moses is the author of the two cosmogonies 
of which fragments are preserved; and somewhat 
naively suggests that a modem “ interpretation does 
not in any way convict Mo.ses of ignorance nor deceit.” 
Of course, the familiar first chapter of Genesis is a 
product of Jewish speculation of thf. time of the exile j 
and, though the second account of Creation may be 
some three centuries earlier, it comes from a document 
which no unprejudiced scholar wou^ assign to Moses 
himself. 

Prof. Lane does hot clearly state his view of the 
nature of Biblical inspiration; a4;id one might read 
his book without suspecting that he has any doubts 
as to the substantial infallibility of Scripture. With 
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n^rd to miracles he suggests that they may be 
accord with some higher law of which the human 
mind can at present, at least, form no conception.^ 
But he is led from this legitimate belief to ascribe to 
Christ “ knowledge which infinitely transcends oar 
human powers.” Such a view, though common, is 
heretical, because it impairs the perfect humanity of 
Christ. The orthodox formula, ” very God and very 
Man,” is both more subtle and more reasonable than 
is popularly realised. 

Just as the technical theologian might demur to 
some of Prof. Lane’s leaching, so the physicist might 
ask him to enunciate “ the law of gravitation,” which 
“holds universally in nature." But few who try to 
cover the ground over which the author moves 
could escape all its pitfalls. Taken as a whole, his 
work is an admirable defence of the position tliat 
there is no inherent antagonism between Christian 
theism and the biological doctrine of evolution. In 
England, .save by Roman Catliolics or extreme Pro¬ 
testants, the position is now generally accepted by 
Christians. Moreover, an increasing numl>er of men 
of science recognise that evolution affords no secure 
basis for a materialist philosophy. As an interpreta* 
tion of the facts presented by Nature and human 
nature, such systems as llaeckcl’-s- materialistic monism 
are inadequate. Philosophers, using all such facts, 
normally work towards theism or pantheism. English 
divines have not l)ccn .slow to point out that tlie con¬ 
clusions of modem science lmrmoni.se with the Christian 
outlook on human life and with the Christian interpreta¬ 
tion of the universe. But in America there is still a 
widespread belief that evolution is destructive of the 
Christian faith. 

Prof. Lane gives .some amazing illustrations of the 
extent and effects of this mistaken fear. Mr. W. J. 
Bryan has ^pd a campaign against evolution, the echoes 
of which are still reverberating from press and pulpit 
in the Middle Western Stales. Great religious con¬ 
gresses have declared evolution a “ heresy.” “ The 
state of Kentucky came near enacting a law forbidding 
the teaching of this scientific doctrine in any school 
supported by public funds.” A generation ago it 
seemed a.s if the Western World had finally escaped 
from the temper which led the Inquisition to liand over 
Giordano Bruno to be burnt. But the spectacle is 
now before us of a great democracy aflame with 
religious prejudice. Naturally, religion is being gravely 
harmed. Extreipe Protestant and Roman Catholic 
seminaries get their supply of enthusiastic recruits, 
for fanaticism breeds a certain type of faith and 
devotion. But yopng men whose minds are open to 
the thought of the time are distracted or repelled by 
the conflict around them. Some believe their religious 


teachers; accqjt ibe view that.makes, 
atheists—and become athebts. Otben naturally 
resolve to find elsewhere than in the Christian ministry^ 
an outlet for their aspirations. 

Doubtless many causes contribute to the religious 
obscurantism prevalent in America. But it is safe 
to say that one of the most effective is the bold, and 
sometimes extravagant, philosophico-religious specula¬ 
tion common in American universities. Partly owing 
to its mixed population and partly because of its 
geographical position between Europe and Asia, 
America produces learned men less sensitive than our 
own to the value of the Christian tradition. They try 
to survey with impartial superiority the varied mani- 
fe.stations of the religious spirit in Europe and Asia. 
They are aware of the intellectual poverty of much 
popular Christian thought. They view with cold and 
contemptuous detachment the strange and novel cults 
of which their own country is singularly prolific. They 
are attracted by the philosophical subtlety of Hindu 
speculation, and probably have no first-liand experience 
of the moral corrujjtions which pantheism shelter.*!. 
The general effect of their teaching is riglitly felt by 
ordinary men and women to be destructive of all 
religious certainty. 

(2) Prof. Hopkins’s “ Origin and Evolution of Re¬ 
ligion ” is the sort of hook to excile reactionary preju¬ 
dice, for the haU-ediicatcd reader will merely perceive 
that its values are wrong. To us it appears a mixture 
of wide learning and confused thought. The author 
gives an illuminuling account of primitive religion as 
disclosed by modern anthropological research. As 
professor of Sanskrit at Yale, he naturally writes with 
authority of the development of Ar>-an religious ideas 
in India. He describes at length the evolution of 
Buddhism. He sketches the conflict, among the 
Greeks and Hebrews, between primitive religious 
beliefs and finer types of philosophico-spiritual under¬ 
standing. “ In Greece, a moral philosophy gradually 
developed apart from the gods. The Hebrews alone 
united ethics, religion, and an anti-polytheistic philo¬ 
sophy.” He gives an account of the evolution of 
Christian theology which we find unsatisfactory. In 
his pages the complex movement which united Neo- 
Platonism to the Gospels is inadequately presented. 
Probably misrepresentation is inevitable in an author 
who can write that “ it makes no religious difference 
whether God is regarded as essentially quite apart 
from or immanent in nature.” 

Prof. Hopkins, setting aside the Christian belief in 
absolute values, gives us utilitarian ethics. “Tfie 
ethical law in respect of taking life is not Thoit skt^ 
Hot ktll but Thou shall ktU, when kflliag aids the 
group, Tha|t is the .retbra wh:y it waa ri^ 
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an- Englishman in 1776 and a German in 1918 till 
Nwember it.” Obviously it is impossible to place 
such teaching in the Christian scheme. But we do 
hot see how* it can be reconciled with the position 
which Prof. Hopkins finally reaches. Whether 
called divine or not, one controlling conscious in¬ 
telligence appears to exert its will toward.s the realisa¬ 
tion of a moral ideal in which we participate.” It 
seems to us that, if the implications of this conclusion 
are developed, the main postulates of Christian Platon¬ 
ism must be accepted. Sucli, at any rate, is the con¬ 
tention of some of our foremost English theologians. 
Hen of science, interested in these matters, should 
study the Confessio Hde* which appears at the beginning 
of the second series of Dean Inge’s “ Outspoken Essays.” 
They will find there no scientific obscurantism, and, 
at tlie same time, a powerful discrimination l-ielween 
the ethico-religious values of theism and pantheism 
which Prof. TTopkins might study with advantage. 

E. W. Barnes. 

Bacteria of the Soil. 

A^ricnliimd Tiaderiolu^y. By Prof. J. E. Greaves. 

Pp. 4.'?7. (London: Constable and Co. Ltd., 1922.) 

2is. net. 

i'l'H the large incrca.se in agricultural exfjeri- 
menV stations throughout the world, and with 
tlv' growth in size and activity of such older stations as 
Rothamstod within the last ten years, there has been, 
produced a vast amount of work dealing with the 
activities of bacteria in the soil, their relations to soil 
fertility, and the influence upon them of external con¬ 
ditions such as nianurial treatment. Much of thus work 
is disconnected, and sufTers from a want of correlation 
with our knowledge of related subjects. Tlicre is a 
need, therefore, for text-books that will set in order the 
facts now established and point out the lines of dcvcloj)- 
ment which oui' present knowledge is opening up. 

Prof. Greaves has produced a book dcsigne<l, not 
}>rimarily for the expert, but to stimulate curkisity and 
inquiry in the student. The first portion is devoted to 
general bacteriology, di-scussing the morphology and 
schemes for the clas.sification of bacteria, their chemical 
composition and physiology, and the influence upon 
them of external conditions such as temperature, heat, 
disinfectants, and salts. This is a very desirable arrange¬ 
ment, especially since the branches of applied bacteri¬ 
ology are to-day suffering from the backwardness of our 
knowledge of the fundamental problems of pure bacteri¬ 
ology. One feels, indeed, that the author would Imve 
done well to have emphasised more strongly the direc¬ 
tions in which such knowledge is most needed. He has 
also included in this general section such subjects as the 
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influence of heat, volatile antiseptics, and arsenic on soil 
bacterial activities. It w'ould seem more reasonable^to 
deal with the.se matters in connexion with the soil 
population, since the facts do not indicate a .simple issue 
between the soil bacteria and the disinfecting agent. 

The middle portion of the book deals with the soil 
flora and its activities, sucb as the production of 
ammonia and nitrate, the fixation o^f nitrogen, denitri¬ 
fication, cellulose decompo.sition, and the solvent action 
of bacterial mebfbolic products on soil minerals. At 
the conclusion are chapters on the relation of bacteria 
to water supply, sewage, daiiydng, food preservation, 
and various tcclmical processes. 

The completeness with which our present knowledge 
has been presented, varies very greatly in different parts 
of the volume. The most interesting part of the work 
is that which deals with the fixation of atmospheric 
nitrogen, where the main aspects of the subject are well 
put forward. Unfortunately, however, reference is 
omitted to some fundamental work on the soil micro¬ 
population without a knowledge of wliich the student 
cannot olitain a true picture of the activities of Ixicteria 
in the soil. Es-scntial to this, for example, is some 
knowledge of recent work on the relation between 
bacterial numbers and the active protozoan fauna in 
field soil. In criticising Russell and Hutehinson’.s 
phagocyte theory of partial sterilisation, tlie author even 
states that “ the work of Russell and Hutchinson does 
not consider the probability of the protozoa being in 
tlic soil as cysts.” The existence of active protozoa in 
the soil was discovered by Martin and Lewin at Rotham- 
.sled in 1915, and, in the protozoology department, 
initiated tliere to inve.stigate this subject, it has since 
been shown by ('utler and Crump (1920) that ihe 
numlwrs of active amuei^ae and flagellates in field soil 
change from day to day, and that the increase and 
decrease of certain active umoebsc bear an inverse 
relationship to changes in bacterial numbers. The 
connexion lietwcen active protozoa and bacterial 
numlicrs is, therefore, established, with the consequent 
proliability that, if this ecjuilibrium be upset by some 
partial sterilisation process, such changes would ensue 
as were found by Russell and Hutchinson. 

Again, in connexion with the production of ammonia 
from organic nitrogen compounds in the soil, the author 
does not emphasise how important is the nature of the 
energy supply available to the ammorfifying organisms, 
which, apparently, are equally able to derive their 
energy' from a non-nitrogenous source, and, where such 
compounds are available, may even assffnilate ammonia 
and nitrate, thus causing a temporary loss of these 
compounds from the soil. The importance of this 
factor was pointed out by Dorylanft (1916). In ehe 
chapter on the decomposition of cellulose, there is no 
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reference to the work, Rotk^sted, of Hutchinson 
uid Clayton (1919) Djx^ the remarkable Spiroikata 
cytophaga, which led to a study by Hutchinson and 
Richards of aerobic cellulose decomposition as a whole, 
resulting in a process, now in practical use, for making 
artificial farmyard manure from straw. 

It is admittedly impossible, in a book of this type, | 
to cover all the work on bacteria in relation to agricul- ; 
turc, but, os this is the case, it would seem a pity that 
valuable space should have been ^iven to such un¬ 
important matter as, for example, the fanciful history 
of an individual phosphorus atom (p. 185). ' 

•The author has decided not to give references to 
literature quoted, but instead gives three or four papers 
with each chapter, which are selected as containing 
fuller references to the subject. ,jln many cases, how¬ 
ever, a student would find it difficult and sometimes 
impossible to trace the literature of work mentioned in 
the text. 'This, in the reviewer’s opinion, is a serious 
defect. A text-book of this type, even tliough it be 
intended merely “ to stimulate curiosity and inquiry,” 
should, if it fulfils this purpose, lead the inquirer to a 
more intimate study of the subject, and, as stepping- 
stone.s to this more complctclcnowlcdge, good references 
to literature are essential. 

There arc some statements in the book which, through 
inadvertence, are incorrect or misleading. Thus it is 
stated (p. 35) tliat nitrogen-fixing bacteria must have 
atmospheric nitrogen and oxygen, but, in fact, some are 
anaerobic and probably all can utilise combined nitrogen 
where this is available. Again, the autlior says (p. 34) 
that ” most plants cannot use nitrogen in the form of 
ammonia ; it must be in tiie form of nitrates.” But 
Hulchin.son and Miller (1909) and also Prianisclmikov 
(1916) found a considerable variety of plants that 
utilise ammonia, and Hesselmann (1917) found forest 
soils timt were devoid of bacteria cajxiblc of producing 
nitrate. Tliese examples could be multiplied. Prof. 
Greaves has planned an interesting book, which, how¬ 
ever, could be much more useful if some of the less 
important matter were omitted so that the present 
extent of our knowledge could be more completely 
covered. 11 ' G. Thornton. 


The Latin Works of Geber. 

Dte Alchentie de^ Geber. Ubersetzt und erklart von 
Dr. Kmst Darmstadter. Pp. x + 202. (Berlin: 
Julius Springer, 1922.) lor. 

N this bookvDr. Darmstadter has] given a German 
translation of the ” Summa perfectionis,” ” Liber 
de investigatione perfectionis,” ” Liber de inventione 
ve^tatis sive periectionis,” ” Liber fornacum,” and 
” Testamentum Geberi,” mainly, as regards the first 
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four, from the edition published-at Nuremberg in 1541. 
The texts of rile Testamentum employed are those of 
the editions of Venice, 1542, and Danzig, 1682. The 
translator has included also an introductioB on Geber and 
his writings, a list of manuscripts and printed editions 
of the Latin works, and many notes, together with a 
short glossary of alchemical terms. ^The book is 
illustrated with excellent reproductions of six plates- 
from the 1541 edition, two from Libavius’s Alchymia, 
1606, and one other, of distillation, from a book 
published in 1512. 

While Dr. DarmslSdtcr’s book is a noteworthy 
contribution to the voluminous literature on Geber, it 
cannot be said to have treated the matter comprehen¬ 
sively or altogether accurately. The questions of the 
identity of Geber and of the origin of his works ” sind 
noch zu beantworten und sollen den Inhalt einer 
besonderen Arbeit bilden,” but the author ^opts 
uncritically the position of Berthelot and von Lippmann 
and dismisses, on entirely inadequate grounds, the 
possibility that “ Geber ” may be Jabir ibn Hayyan. 
ITie evidence on this point has recently been discussed in 
Nature (February 10, p. 191 and February 17, p. 2x9), 
but it may be well here again to emphasise that practi¬ 
cally the only facts mentioned in the Latin works which 
have not so far been found in the Arabic works of Jabir 
ibn Hayyan are the preparation of aqua regia, aqua fortis, 
and silver nitrate. It is significant that even such an 
unimportant fact ks'the blue copper flame, noted by 
Geber (p. 66), is also described by Jabir ibn Hayyan 
*(‘‘ Book of Properties,” chap. 3), and, I believe, in no 
other work earlier than the thirteenth century. 

The list of manuscripts is incomplete. Thus there 
is a fourteenth-century' MS. of the ” Summa ” in the 
Bodleian, and another in Trinity College, Cambridge, 
while in the Hunterian Library at Glasgow there is one 
of the thirteenth century. Dr. Darmstadter knew 
of no MSS. of the ” Liber fornacum ” ; there is, how¬ 
ever, one which profe.sses to be a translation by Roger 
Bacon, in the British Museum {Sloane, 1118, ff. 60-71). 
It is probably of the fifteenth century. At Gonville and 
Caius College there is a fiftecntli-century MS. of the 
“Secreta Secretorum in opere Solaris et lunaris,” 
attributed to Geber; the title corresponds with that 
of a work by Jabir ibn Hayyan, the ” Kitab sirr al- 
Asi^.” The Bodleian MS., ” Ad laudem Sociatis dixit 
Geber ” (fifteenth century), calls to mind the work of 
Jabir entitled “ Musahhihat Socrat,” laentioned in the 
“ Kitab al-Fihrist,” but now lost. 

The translation is good and m general accurate, but 
it seems a pity that it was made from printed editions 
and not from early manuBcripts, when it would have 
been much more authoritative. The notes are clear 
and scholarly; the infgrmation they contain is largely 
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derived from Prof. E. 0 . von Lippmann’s “ Entstehung 
unri Ausbreitung (Jer Alchemic.” In view of the fact 
that copies of Geber’s works are scarce, the present 
edition will be welcome to all chemists, for Geber had 
a pleasant style and his writings are full of interest and 
•sfiU worth Reading. It is satisfactory, too, to see that 
the book is to be sold in England at what appears to 
be a very modest price. 

It is perhaps fitting,- in concluding this review, 
to ask the pertinent (but, it is to be hoped, not im¬ 
pertinent) question : ” If Geber 'was not Jabir ibn 
Hayyan, who was he ? ” 

E. J. Holmyard. 


The Living Plant. 

Botany oj the Lmng Plant By Prof. F. 0 . Bower. 

Second edition. .Pp, xu + 634. (London; Mac- 

niftlan and Co., Ltd., 1933.) 253'. net. 

HE publication of a second edition of I^of. F. 0 . 
Bower’s excellent “ Botany of the Living 
Plant ” less than four years after the appearance of the 
original work shows that the volume has received the 
recognition it so justly deserved. This new edition 
has undergone a good deal of alteration, much of 
winch has been made by the author as a result of 
criticisms and friendly suggestions. 

The change.s have certainly improved the book to a 
^’ery considerable extent, tlie most important being the 
! reatment of the Cryptogams and Gymnosperms, which 
(occupy the .second half of liie work. Instead of these 
plants being arranged with the Conifer® at the begin¬ 
ning and the fungi, bacteria, and alg® at the end, Prof. 
Bower now begins the second lialf with a very useful 
chapter on evolution, homoplasy, homology, and 
analogy. This new chapter serve-s to introduce the 
progressive series of plant forms the life histories of 
which are traced in evolutionary scries from the 
simplest Thallophyta to the complex Gynmosjjerms 
in the chapters which follow. 

The series of chapters, culminating in the fems and 
conifers, is followed now quite logically by the chapters 
on “ Alternation of Generations and the Land Habit ” 
and on “ Sex and Heredity,” which, tliough they have 
very properly been transpo.sed, come at the end of 
tlie book as formerly. 

The appendix (A) on types of floral construction in 
Angiosperms then follows, and forms a useful intro¬ 
duction to the systematic study of plants ; and appendix 
(R) on vegetable food-stu 5 s is followed by a carefully 
compiled index and glossary; these complete the 
volume as in the first edition. 

Several minor alterations have been noticed in com¬ 
paring the two editions, and they are all distinct improve- 
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ments: in partieidW & ne^diapter on “ The Living 
Cell ” deserves spwaJ DOtfoCw ^ This chapter is a very 
useful addition, since, in the first edition, the general 
physiological conditions of the "plant cell were not 
treated so fully as is necessary for a proper under¬ 
standing of that continuous living system of which 
the plant body consists. 

In this new edition, after describijig fully the cellular 
construction of plants, the structure of the several 
living units whfbh compose the plant body follows 
naturally, and allows the succeeding chapters on the 
tissues of stem, leaf, and root, and on general physiology, 
to be fully appredated. 

Specialists in one branch of botany or another may 
perhaps feel that sufficient space has not been given to 
one or other asj)cct of botanical science, which now 
covers so wide a field; but, as Prof. Bower very justly 
says in his preface to the first edition, “ No attempt 
has been made after encyclopedic writing,” and we 
feel that it is well for the student who is to be intro¬ 
duced to the plant as a living organism that the authof 
has confined liimself so admirably to the object on 
w'hich he embarked, and has succeeded in producing a 
book which is certainly the standard British work on 
general botany. 


Our Bookshelf. 

War: Its Nature, Cause, and Cure. By G. Lowes 

Dickinson. Pp. 155. (London: G. Allen and 

Unwin, Lid., J923.) 4r. (id. net. 

With his usual convincing sincerity, Mr. Dickimson 
sets out the unan-swerable case against war. lie 
api)cals especially lo younger men to realise what 
the nations have done, what they are doing now, 
and what it must all lead lo unless the issue is hcJne.stly 
faced, and every one makes up his own mind clearly 
as to whether he wants war or not. For readers of 
Nature us such, the book would therefore have no 
immediate interest were it not that the author brings 
into some emphasis tlic relations of science and men 
of science to warfare. 

If mankind does not end war, war will end mankind. 
If this has not been true in the past, it is true now 
because modern war is linked witli modern science, 
which, if the chief hope for the world, is also its chief 
menace. Men of science have in consequence more 
than average weight in deciding whether war is to 
continue or not; and some at any rate of them will 
not fail to be moved by Mr. Dickinson’s appeal lo 
bring all the prestige and intelligence of natural 
knowledge on to the side of those who mean to end 
war. He suggests that chemists and physicists and 
others who might be concerned should collectively 
and internationally announce tliat they did not propose 
to communicate to governments anything which would 
be useful in war—an impossible proposition, as the 
author would know if he had iftore acquaintance 
with the history and mode of progress of scientific 
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knowIedj<e and with the ingenuity with which men 
wiuj are determined to kill will degrade e\ ery scrap of 
human information to their end, But it is no impossible 
chimera that men of science should refuse to help 
in applying their special knowledge to the prosecution 
of war, and should let it be known that if war is to 
continue it must be waged without their assistance. 
Mr. Dickinson, at any rate, will be satisfied if they 
will read his hook, reflect honestly and plainly on the 
implications of whM he has to say, and bring to their 
contdusions the same independence ^nd clarity that 
they apply to their daily work. It is difficult to 
believe that there will lu* many who after doing tliis 
will still be on the .side of war. A. E. B. 

British Musftim {Natural History). Guide to the 
lixhthitioH Galleries oj Geology and Paltconlology. 
Pp. 64. (London : Briti.sh Alusoum (Natural His¬ 
tory), 1^23.) is. 

The Keeper of Geology, in his preface to this small 
i)ook, .says, “ It is merely a guide, not an introduction 
to the study of fossils.” Those familiar with official 
scientific pui)lication.s may appreciate the modesty 
and wisdom of lliis .statement. But intelligent 
members ot the general public, for whom Die Iwok has 
been written, will soon find that the *tatement errs 
on the side of ditfidence; they will say, “This is nut 
merely a guide, but a remarkably good guide ” ; 
and, taking it with thorn round the galleries, may 
discover to their advantage that it is one of the best 
short introductions to the study of fo.s.sils in the 
Engli.sh language, 

Tlie casual visitor to tiiesc magnificent geological 
collections is often iK'wildered by the multitude ol 
ol)jects and oppressed by tim strangeness of nomen¬ 
clature. With tiii.s guide lie will he ic<I in an orderly 
and logical manner through iIk- wiiole seric.s of r.xhibits, 
his attention being directeil only to outstanding 
features of each group; the .systematic names are 
explained in evert'da)' terms and tlie esscntml characters 
of the fossils arc made clear, while no opjiortunity 
is lost of showing how the forms of these extinct 
creatures throw liglil upon their Imluts and pliylogcny. 
Thus a great deal of sound information is woven into 
a readable slor)-, which does not neglect human interest 
hut links up the fossils w'llh their discoverers or with 
some a[)t reference to literature or history. Who 
will not be tempted after reading of Thomas Hawkins 
to look up his descriptions of the hunt for Ichthyosauri, 
or to renew an acquaintance with “The Chambered 
Nautilus ” of Oliver Wendell Holmes ? 

Dr. F. A. Bather, the author, has rendered good 
service to paloconlolugy and to the public at a lime 
when there was never more need for a straightforward 
introduction to thi.s valuable and fascinating branch 
of knowledge, unck^rslandable bv the ordinary man, 

j. A. H. 

The Mjcrosfope; A Practical Hand-book. By L. 
U’right. Enlarged and rewritten by Dr. A. 11 , Drew. 
Pp. 287. .(London : Religious Tract Society, n.d.) 
5^. net. 

In the earlier chapters of this book an excellent account 
i.s ijven of the fundamental principles of optics, the 
practical optics of the microscope, and of the simple 


and compound microscopes. The salient features of 
a number of microscope stands by various makers gre 
detailed and many of the instruments figured. Ac¬ 
cessories, dark ground illumination, and methods for 
testing objectiv'es are also described, together with 
manipulation and photo - micrography. Separate 
chapters are then devoted to the various objects of 
microscopy, such as pond and insect life, animal and 
vegetable histology, and others, with directions for 
manipulating and mounting them. The sections on 
staining have been revised and brought up-to-date 
and new staias and methods introduced. Thus, 
directions are given for the demonstration of mito¬ 
chondria, the Golgi apparatus, karyokinesis, etc. The 
liook contains a mass of accurate information, i.s pro¬ 
fusely illusti^ted, and can be cordially recommended, 
not only to the beginner, but also to many who have 
already passed the elementary stage. 

Organic Chemistry: or, Chemistry of the Carbon Com¬ 
pounds. By Victor von Richter. I'.ditwl by Prof. 
R. Anschutz and I)r. IT. Meerwein. Vul. 3 : Hetero¬ 
cyclic C'omjiounds. Translated from the Eleventh 
German edition by Dr. E. E. Fournier d’Albc. 
Pp. xviii + 326. (London: Kcgan Paul and Co., 
Lid.; Philadelphia: P. Blaki.ston’s Son and Co., 
1923.) 25s. net. 

The present volume, like the two preceding ones, is a 
u.selul guide to organic chemi.vtiy for general lalioralory 
use, but it suffers from the .same defect m being out- 
of-date. Heterocyclic derivatives ol phosphorus and 
arsenic, for example, do nnl appear in the index, nor, 
apparently, in the text. Referenre.s to EnglLsh work 
are given to tlie German Centralblatt, without Die 
names of the authors, and one gathers the entirely 
jncorrect imj>re.ssiun that organic chemical H'ork is 
confined almost exclusively to Germany. The nomen¬ 
clature is not always that adopted in England; the 
{jumoline nucleus is numbered according to a system 
which has not been in u.se in this i'ountry for many 
years. The be.st method of preparation ol a substance 
i.s not specially indicated, and not enough distinction i.s 
made between methud.s of preparation and methods of 
formation. Until English chemists supply their own 
needs, however, such hooks will have to iie used. 

Atoms. By Prof. Jean Perrin. Authorised trans¬ 
lation by I). Li. Hamimek. Second English edition 
revised. Pp. xv^ 23I. (London, Bombay and 
Sydney: Constable and Co., Ltd., 1923.) 8r. td. 
net. 

The second English edition of Prof. Perrin's inimitable 
l)Ook has been carefully revised in accordance with 
the eleventh French edition, and a certain amount 
of new matter added fur the first time. The latter 
cuv'ers, for example, Perrin’s new theory of radiation 
and chemical change, and there is a complete list of 
isotopes at the end of the book. Of the original work 
it is scarcely necessary to say anjlhing : it has become 
a scientific classic, and is at the *same time an account 
of the latest views on the subject. The translation 
has been well done, and the meaning is clearly rendered. 
In one or two cases {e.g, p. 112) “ ou bien " has been 
translated better,” which is not its meaning in the 
example cited. 
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• Letters to the Editor. 

I The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the wiiUrs of rejected manuscripts intended for 
this or any other part of Na'IURE. No notice is 
taken of anonymous communications.] 

The Gros8e<}-Orbit Model of Helium. 

The spectrum formula 

„ = n[ 3-^^F(sin . . . (a) 

proposed for helium in my letter of March i (Nature 
of April 28. p. 567), was .shown to yield, for - cos J, 
the correct ionisation potential and, for f, I, 2. tlic 
four ]..yman lines; with that corrc.spontling to the 
former as the limit. The detiuction of this fornuila 
(on lines by no means cla.ssical) and the attitude to 
be taken witii regard to the *' negative ” results ob¬ 
tained in the meantime by Dr. Kramers by means of 
classical mechanics f. Phvsik, ij, 312) ha\c 

been fully explained in a paper appearing in the June 
issue of the Asirnphv’i Jottrnal, and netsl not be 
re])t'ated here. The purpose of this letter is to point 
out some further peculiarities of the Jonmila {a) as 
such, whicli will be seen to bring order into the 
larently (|uecr correlation given before, 
f the simple rational values oi -cosi are ordered 
in descending magnitude, namely, 

UOH(S)MO£. ... if) 

cverv second, bracketed one, covers no observed 
line, wjiile the otliers represent orderly the lirsl four 
members, /n-i, etc, of tlie I-yman series cS - »/P. 
Kxtr.ipolating tiie regular sequence of the last three 
fractions by 

(p,)andiS. 

one would o\])ect the former to cover no line and the 
latter to represent the line 0S-5F*. which, though 
Inthcrtn not ob.sorved, can lie oxpecteil with conrtd- 
enee. Now, with J-yman’s cS and the n.sual sV, this 
line should he at while formula (a) gives, 

forces i • 7/13, \ -5I2'3, Again, turning to the left- 

hand end of the sequence {b), the next fraction j 
naturally suggested itself as worth trying. J-'or this 
value of-co.si («/2 = 73'22i°, F-2'0042) formula (tf) 
gbes \-6oi-2, whicli is very close indeed to the 
"single lino at 0oo'5±O'3,” repeatedly obtmncd by 
Lyman. As I understand from T-hrof. Lyman him¬ 
self, he feels reasonably certain tliat it is genuine and 
that it belongs to the spectrum of helium. More¬ 
over, from the .semi-empincal point of view, tlic " com¬ 
bination " line uS - jS = 1^8,300-32,033 would lie at 
X- boi'3, which is still closer to our result. 

■ Thus, gathering the scattered items, we have, as 
an extension of (6), the following correlation (in which 
the bracketed numbers cover no oKserved lines): 

8 ' t (J) J (I) f. W 8 M V. . • • 4- • W 

oS-lSlA, A, A, A, A, Aot, 

Notice tliat, according to Prof. Lyman, tlic arc 
spectrum of He contains no lines in addition to those 
here covered. The regular intermitteucy of (c), so 
far as tlie members oS - wP are concerned, is manifest. 
The position of oS - iS—the " queer ” line, as Dr. 
Compton of Princeton called it—is correi^ondingly 
queer. Yet even this, though only a combina¬ 
tion line, fits into the further remarkable regularity 
of the whole sequence (r), to wit, that the difiisrences 
between the successive fractions are all of the form 
IMP, thus 5-5-4-6=1, 4-4-3-5 = 1, 3-3-4-2 = i, and 
90 on. This curious feature was first notic«l by my 
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friend Prof. A. S. Eve of Montreal only after the whole 
array (c) was spread over the black-lijttrd in a recent 
lecture at tlie Bureau of Standards. It may thus he 
said to have grown out spontaneously, and certainly 
did not influence the writer in constructing the pro¬ 
posed formula. 

So long as intra-atomic dynamics is aw’ailing its 
final shaping from modern groping attempts at a 
suitable modification of ordinary mechanics, every 
such regularity of correlation, *110 matter how 
" magical " in aopcarance, seems w'orthy of noticing, 
as a possibly helpful hint how' to alter the old law's 
for intra-atomic purposes. Ludwik Simierstein. 
i2<) Seneca Parkway, 

Rochester, N.Y., May 15. 


Symmetry of Caictum Thiosulphate Hexahydrate. 

Caicium thiosulphate hp.xahydrate, CaS^O, OHgO, 
is usually cpioted in works on crystallograpliy as an 
example of the trielimc asynmielric class’ C,'— 
jHThaps as the only known crystal whicli definitely 
reprcsi'iit.s this t\}H? of structure. It is desenbed m 
'J'utton’s ‘‘Crystallography’’ (new edition, p. 280, 
okl edition, p 285), and, m more detail, in Grotli's 
" Chemisclic Krystallograpliie," vol, 2, p. (>7(). In 
the latter w'c rea<l 

(‘iiS/)j. (>HjO A'«ymmelric Sp gr I'k;^ 

■ a 0 . c-0-7828 : I : 1-5170. 

« 72" 30', y 

The prote.ss by winch symmetrical crystals are 
bmlt up from loss svmmetriCcvl inaterml has Ix'en 
recently dosenbed by Sir William Rragg (" The 
Sigmftcanre ol Crv.stal Stnicture,’' Trans ('hem. 
S<K'., i<)22, vol 121) and C> Shearer ("The Uelation 
between Molecular and C-rystai Symmetry as .shown 
by X-ray Cry.stal Analysis," I’hys Soc,, 

l*cbrnar>'. 10-3) In the latter paper the antiior 
.suggests that Nature never uses more nioleculos 
than are absolutely imccssary fiir the purpose; that 
is. 110 more than K asymmetrical moJeeules will be 
used in the construction of a crystal of " symmetry- 
number ” N, or, if the syinnietiy of the molecules 
he tliat of some class a, then no inore than N'/n will 
Ik* list'd. I’p t<i the present tins hypothesis seems 
to lx* juslifietl In all organic crystals that have 
been examined in Sir William l-iragg’s laboratory 
not one has vet been found to contradict it, In all 
case's there has been no evidence to sliow that 
polymers of chemical molecules hai’C been u.sed, but, 
on the contrary, abundant evidence to show tJiat tlie 
ultimate .structural bodies coriespond to the simple 
cheniKXiI molecules. l’'urlherinorc, it has been shown 
that, m general, the symmetry of a cry.sta] is of a 
higher type than that of the molecules from which 
it is built—rule wdiich seems to be almost univer.sally 
true. Especially with complex molecules doe.s Nature 
resort to the device of combining a molecule with 
its digonal or its enantiomorph before using them to 
construct a liravais lattice. • 

Jn view of these considerations it seemed very 
probable that, should a truly asymmetric crystal be 
obtained, its space-lattice would be found to be 
constructed of asymmetric groups ^ atoms corre¬ 
sponding to single chemical molecules ; that is, it 
would be found to contain only one molecule per 
fundamental cell. Such a case seemed to he pre¬ 
sented by CaSjOa . 6 H, 0 , and. indet^l, it was expected 
that X-rays would show it to bo a simple triclfiiic 
lattice of single asymmetrical molecule.s, obeying, of 
course, the laiv of rational indices, but exhibiting 
no symmetry operation beyond that of identity 
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By means of the Bragg ionisation spectrometer 
an examination of this crystal has been carried out. 
The results are in full agreement with a two-moJecule 
cell (Table I.). 


Table I. 


Plane. 

Spacing. 

Approx, iQteDiitta (Height of PUk). 

Calr, on 
a per Cell. 

Obs. 

I. 

II. 

< 

III. 

IV. 

001 

10-66 

10*66 

32 

40 

21 

27 

oil 

6-93 

6-84 

15 

23 

22 

2 


5'04 

5*04 

11 

23 

3 


010 

7.09 

7*04 

46 

24 

22 




5*21 

8 

110 

2 


0T2 

3-76 

. 3-77 

63 

45 

4 


0I3 

3 ’io 

2-86 

Vio 

2-86 

1 

90 

10 



100 

5 - 7 G 

5-76 

18 

47 

1 

2 

101 

4 - 7 & 

4*8o 

0 

7 

13 


201 

2-69 

2*66 

11 



301 

1*84 

1*84 

8 

0 



no 

4-,8 

4-48 

32 

5 



i 5 o 


3*03 

18 

17 

2 


Ijo 

2-l<> 

2*i8 

11 




210 

■2-67 

2*67 

31 

2 

0 


no 

4 ' 4 <> 

4-48 

0 

70 

5 

0 

210 

2-66 

2*66 

7 

M 



111 

4-23 

4 - 2.3 

96 

18 

13 


211 

*’57 

2-57 

9 

2 



n 5 

^•08 

4 *08 

70 

9 

2 


iTI 

4 '(ij 

4-85 

55 

45 

15 



Of course, we might now argue that this does 
not prove anything, since the theory of space-groups 
takes no cognisance of the structure of the ultimate 
asymmetric units, but confines itself to the number 
and relative orientations of these necessary to pr«iucc 
one or other of the 230 homogeneous point-systems. 
Theoretically, it is just as easy to conceive of a crystal 
of the class C,* being built from a two-molecule cell 
as from_ a one-molecule cell. In the former ca.se it 
would simply mean that to construct an asymmetric 
lattice, Nature, at variance with her usual procedure, 
had used an asymmetric polymer of the chemical 
molecule instead of the single molecule. 

In spite of this, it is here suggested that CaS, 0 ,. GH ,0 
is not, after all, the unique example of tlie triclinic 
asymmetric class, but only one of the many examples 
of the pinakoidal class The following reasons 
are given for this j (i) in all complex crystals 
so far examined, the ultimate structural unit has 
proved to correspond to the chemical molecule; and 
(2} there is a mass of evidence to show that the 
crj’stal symmetry, as dtxluced from a study of facial 
development and etched figures, is often of a lower 
tj^e than the true structural symmetry as deduced 
from X-ray data (and generally confirmed by other 
indications). An interesting paper dealing with this 
subject has recently been contributed by E. T. 
Wherry, Am. Joum. Science. September 1922; but as 
a few well-known examples of this pseudo-symmetry 
wc may cite potassium chloride (cubic holohedral. 
not pentagon^ icositetrahedral), diamond (cubic 
holohedral, not hexakis-tetrahedral), cuprite (cubic 
holohedral. not pentagonal icositetrahedral), wulfenite 
(tetragonal holohedral, not pyramidal), and ammonium 
chloride (not pentagonal icositetrahedral, but eitlier 
hefcakis-tetrahedfal or holohedral). The last-named 
is especially interesting since it has been examined by 
several workers. It now seems conclusive that its ; 
structure is what was originally suggested (Bragg, : 
‘ X-rays^ and Crystal-Structnre/' p. 158), that it I 


belongs not to an enantiomorphous class of the cubic 
system but to a class showing planes of symmetry 
(OTobably hexaJiM-tetrahedral—see R. W. G. Wyckoff, 
Am. Journ. Science, December 1922), With such 
CTystals as these we must class many of the'co-ordi- 
nation-compounds of the type |Me‘ (X.'OjR,. nH ,0 
examined by' F. M. Jaeger (“ Recherches sur le 
principe de Pasteur,” Rec. d. trav. chim. d. P. B., 
tome xxxviii.). Though substances of this type 
ar^ very strongly optically active, many of their 
cryst^ appear to lack the characteristics of the 
enantiomorphous classes. 

These few examples will suffice to show that it 
has become unsafe to argue from form development 
and etched figures, that, for example, the hitherto - 
accepted evidence for placing CaSBOt. in the 

asymmetric class is not trustworthy. It is becoming 
increasingly clear that the boundary conditions of a 
crystal are often so different from the conditions 
obtaining inside the structure that not only the 
growth but also the inverse process of solution 
(etched figures) leads to a definite Mnifer-estimate (in 
most cases) of the real internal symmetry. 

On the other hand, all the evidence so far is now 
in favour of placing CaSjO, . GH ,0 in tho pinakoidal 
class, since the cell contains two molecules, and, by 
analogy with other known structures, these may be 
taken to be centro-symmetrical with respect to each 
other. It is true that this latter supposition cannot 
yet be proved, because in the triclinic system the 
two molecules, provided they are so orientated as 
to be centro-symmctrical with respect to each other, • 
may occupy any relative positions in the cell. How-' 
ever, X-rays certainly show that the smallest cell 
which repeats through space contains two chemical 
molecules, and that there is no evidence that they 
^ alike. The inference then is that they are the 
inversions of each other and that tile complete 
structure is in reality centro-symmetrical. In this 
’connexion it should be noted that two other triclinic 
crystals have also been thorouglily examined, namely, 
anhydrous racemic acid and racemic acid mono- 
hydrate. If only for chemical reasons, there is no 
doubt that these two crystals arc built of molecules 
which are inverse to each other, and X-rays again 
show that the smallest cell which repeats through 
space contains two chemical molecules only. 

If we knew more about the intensities of X-ray 
rcfloclions, wc should be able to prove that the two 
molecules in the cell of CaS^O,. 6HjO are inverse 
to each other, but for the present this is impossible. 
l‘br the same reason, no attempt has been made to 
fix the atomic positions in the cell. An examination 
of the optical properties would be highly desirable, 
with the view of detecting rotatory polarisation, • 
should any be shown. Such a test would then be 
practically decisive. 

For the preparation of the crystals which have 
been examined, I wish to express my indebtednesa 
to Mr. C. P. Proctor, of the Chemical Laboratory, 
University of Birmingham. W. T. Astbury. 

Physics Department, 

University College, London. 


A Method of Photographlag the Dlelntegratlon of 
Atoms and of Testiiig the ’Stability of Atoms 
by the Um of High-speed Paiticlee. 

While the experimental work ol.':,£fithefiord 
demonstrates the dismtegration of the tnided of ^ the 
atoms of six elements of odd number to give 

long-range hydrogen nuclei, it dews not^ahow whether 
ahoster-range prMucts of disintegration are emkted. 
It occulted to one oi the writers several years ago 
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that the photographic method of C. T. R. Wila^ 
be the means easily available of actually 
testing the gtabilily of the nuclei of atoms for ihe 
difierent types of disintegration, particularly when 
the particles emitted have a short range. In the 
earlier applications of th^ method pomnium has 
been usM almost exclusively as the source of a. 
paroles. The a-particles thus emitted have a 

relatively small kinetic energy, so the evidence 
obtained from the photographs is not of much value 
in its bearing on nuclear stability. The wrifers 
have therefore used the high - speed a-particles 
from thorium C', with a velocity of 2*05 x 10* cm./sec., 
or 0*688 c. 

In an earlier letter (Nature, January 27, p. ji^) 
we gave a photograph showing the shares! colli¬ 
sion obtained in ten thousand exposures, the 
a-particle being turned through an angle of about 
125®. The sharpest collision given by Blackett (Proc. 
Roy. Soc. A, 103, p. 79 (plate 3)) is less sharp, 
since the o-particle is turned through an angle of 
110“ or less. Fig. i shows two views, taken from 
directions perpendicular to each other, of a collision 
between an a-particle and the nucleus of an atom of 
air. This is the sharpest collision we have obtained 
by taking twenty-one thousand photographs. In 
this case the a-particle is turned through an angle of 
163®, so that the lines which show the track of the 
a-particle before and after the collision exhibit a 
sharp angle equal to 15®. 

In an ordinary collision the initial track of the 
o-particle splits into two branches beyond the point 
where the collision takes place. One of these is due 
to the rebounding a-particle, and the other to the 
forward track of the nucleus which is hit. If tliis 
nucleus were to disintegrate during the collision or 
quickly enough afterward, an additional track would 
emerge from the point of collision, and tlii-s would 
be due to the fragment, .such as a hydrogen nucleus 
or an a-particle, which is ejected. It is possible, 
too, that electrons or other additional particles might 



Fio. 1.—a-ray track wtncli into three branchtii »fiw 

a colliiiton. The upwura loop in the intsial track ir 
due to the diffusioR of elecironii out of n region partly 
robbed of water vapour by an asuUer iracK. 

also be emitted, so that the track might split into 
even more than three branches. However, ^ of the 
particles throwm off may not produce visible tracks. 
Thus the trades given by high-speed electrons arc 
faint, and axe shmetimes invisiole in parts of the gas 
which have been robbed of their water vapour. 

The extremely sharp collision photographed in 
Fig.-1 e^^bits the very interesting phenomenon that 
the original track splits into three branches at the 
^oint of collision, winch is exactly the characteristic io 
oe expected if the bembarded atom disiHUgrates. The 
film On whi^ the photograph was taken Shows the 
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lines at the point of collision much more plainly than 
the reproduction, and a study of the black lines on 
the fflm as seen undn* the microscope indicates that 
the third particle is shot diagonaUy upward, exactly 
from the point of collision as nearly as this can be 
determined by a microscopic examination of both of 
the views (taken 
at right angles). 

The great relative 
brightness of the 
track of this par¬ 
ticle is due to the 
fact that the 
camera gets a 
" head-on^' view. 

The discussion of 
the momentum 
relations will be 
left to a more com¬ 
plete paper, but it 
may stated 
that, so far as we 
are able to de¬ 
termine, the col¬ 
lision does not ex¬ 
hibit conservation 
of momentum if 
the particle which 
shoots upward is 
left out of ac¬ 
count. If this 
could be definitely 
proved it would 
give remarkably 
substantial evi¬ 
dence, in addition to that of the number of tracks, 
that a disintegration has occurred. 

Bumstead, and later Wilson, have secured photo* 
graphs of the tracks of 5 -rays, supposedly due to 
electrons pulled out of the non-nuclear systems of 
the atoms tlirough which the a-particlc passes. 
These tracks are extremely short, and are most 
easily seen when the expansion in the ionisation 
cliamber is not too high. Fig. 2 shows an entirely 
new type of secondary track. Here what appear to 
be electrons are thrown out a great many times as 
far as in the 5 -ray 8 , and in a different direction. The 
two electron tracks curve upward, show a backward 
motion, and are remarkably close to being parallel. 
They differ so markedly from those of the 5 -ray.s that 
they may be considered as a different type of ray. 
Tliey may be designated as f-rays. 

Altogether about eighty thousand tracks have been 
photographed. From the as.sumed dimensions of a 
molecule in air it may be estimated that each a- 
particle passes through between zoo and 200 thousand 
atoms, .so approximately 10 billion atoms have been 
shot througn, with the result that only three nuclear 
collisions have resulted in which the initial a-particle 
has been given a retrograde motion. In only one of 
these, as illustrated in Fig. r, has the collision been 
very direct. The photographs sljow many other 
interesting relations which cannot be discussed here, 

William D. Harkins. 

R. W. Ryan. 


Science and Economics. 

May I ’bring.this correspondence back to earth by 
recalling that I based my deductioi that no one wen 
pretended to understand the present economic sy^em 
upon the fact that, although the age is as far ahead of 
any preceding epoch in the science of producing wealth 
as ir is in asfr^omy or chemistry, yet millions of 



Kit;. a.-Nearly pamUel curved tTutk# erf pur* 
tides ejecieil backward. I’roi>»l>ly «lie« 
arc due to elccironi. 
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' Idk BTC (i) without decent means of subsistence, 

; (1)' idle? My impression, in directing the attentitKi 
of scientific men to this problem, was that a very 
' little of the original thought which they habitually 
devote to more abstract questions would give the 
' solution of this one. But I scarcely bargained for 
Nature being so widely read as to render it necessary 
for me to meet pliilosophical arguments. 

Mr. I^iacnring, who devotes four of your valuable 
columns to a deferfbe and elucidation of the philosophy 
of the sysiew challenged, looks chaiacieristicnJly for 
H change of uleaJs to Imiig about Uie readjustment 
which lie admits to he most urgent. Now, wliat was 
there reprehensible about the ideals of the nineteenth 
century ? Was it not the ideas which were upside 
down ? J need not follow him in his fanciful de.scrip- 
lions of and deductions from iny views, though, 
indeed, it is a novelly for readers of Nature to l>e 
told tliat a propasa.] to ascertain the physical basis 
of econonijc.s is tantamount to «ui attempt to baulk 
iiuman evolution and to impose upon man an inferior 
order of existence. Surely most of us thought that 
the ascertainment and understanding of the laws of 
Nature were preliminaries to governing and directing 
them to human ends. Kastern proverbs notwitli- 
standing, the achievements of one age in this field 
are the htartmg-jioint of those m the next. Your 
correspomlent seems lo confu.se the niclliods of 
science with those that apply to the government and 
direction of men at the hustings, on the batllelickl, 
in the t-ourts and theatres, and by the general iTess. 
Such confusion is widespread, and the results of 
scientific progress need to be safegu«Trde<l and made 
“fool-proof” from tlic interference of the humane 
genius. 

Howeser, 1 cordially ngrei-, and have nivself 
remarked, tliat the original great rulers of the world 
were under no such vulgar delusions as arc current 
to-dav about gold and money. Mr. H. O. Weller 
recently told me that Kulilai Khan’s currency was 
of papier mdchi, and lliat .some of his coinage is 
extant. The important point to them was not wluit 
the coin wn.s made of, hut whether they nssued it. 
My ik'scription of the present financial system as 
counterfeit ivas in allu.sion to the fact fliaf ‘less than 
I per cent of the money functioning as such is author¬ 
ised by the King and issued by the Royal Mint. 
Qldeu-timc rulers issucil the currency, but that also 
i.s “ inverted.” Since millions are (j) destitute, (2) 
idle, the presumption i.s that, although many may 
understand perfectly the art of making inoncv, the 
reason which makes this, nece.sbanly, a royal pre¬ 
rogative is now not understood by any one. 

t am .sorry if the laws of evolution preclude, and 
the annals of history do not record, an absolute 
innovation, and I cannot defend the word “ absolute,” 
>ince innovations arc nece.s.sarily relative. But it 
will be in tlie memory of many that recently there 
was a war, and, before a shot ha<! been fired, a mora¬ 
torium tenuiuated the old financial system. The 
Public credit liecame necessary to maintain solvency. 
Though it would be rash to predict that in the future 
old system may not be restored in a modified 
orni, it does not appear imminent. On my analysis 
t is difficult to see how the public credit can’ be 
tisponsed with. For what else is behind the colossal 
iccumulation 01 indebtedness which we liave in- 
lerited from the age of irreproacliable ideals and 
nverterl ideas ? The honest intentions to meet 
' promises lo pay.” and the ability to perform what 
hiS' industrial age*and its ideals demand, were quietly 
ransferred to the broader shoulders of the public 
luriug the hubbub preceding Armageddon. The 
ope lias been lengtliened and its end attached to a 
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la^er neck. The ultimate baAls of ci^t has b^n 
widened, but from the point of view of physics it is 
atiil credulity. 

The spontaneous increment of wealth is subject to 
the laws of thermodynamics, like all conversion of 
natural resources, whether to useful or useless forma. 
You may measure it, so long as it exists to measure] 
by the spontaneous increment of debt, and the 
philosophy of usury is much more interesting no 
doubt than thermodynamics, and is likely to counter- 
aef the unemployment engendered by the achieve¬ 
ments of the latter science, even among those who 
like your correspondent, find life tends to become 
uninteresting. So you can measure the horse-power 
of an engine by braking it, or the content of a pot, 
not only by filling it when empty but also by emptying 
it if it be full. For any other purpose than mere 
measurement, however, to try to fill a leaky pot, or 
to run an engine with brakes on, is foolish. So long 
as wealth production was not understood, the virtues 
of gold or iLsury or other magical influence could be 
invoked, liut that time i.s past. Until Mr. Lane 
Fox I*itt came to the rescue with his euphemi.stic 
theory of psychological inversion (Nature, May ig , 
p. 670), 1 found it difiicuU to discuss tfie.se matters 
without giving otfeiicc. I fear, however, that a system 
0/ economics luiseil on a ]>hi)osophy of usur}'imagines 
the process of eiTijitying to be a reversible cyclic 
proc(*s.s—that the pot is emptied back into the clouds 
rather than into the ocean. 

To come to the concrete. I have a method of pro¬ 
ducing, more cconomicaliv than any other person, the 
goods that the community ilasiro. Is that a collateral 
security No • but if 1 have a block of receipts for 
the wealth blown up in the Napoleonic wars, known 
as ('onsols, or any other gilt-edgeii security, 1 can 
obtain tiie eorniminily’.s credit at anv time, without 
the necessity of being able to ])roduce anytliing at 
all. 'J’he process is almost too iiuTedihly Oilbertian 
lo di.scuss in Na ruui.. lint clearly there i.s something 
ven,' diftercnl in practice Irom ])nmitive philosopinc 
conceptions of credit, smee the power to pledge the 
comiminity’s credit is ve.sted, not with those with 
ability to produce bnt with those with ability to 
consume, thougli the powers of consumption may 
tiate back to some remote forerunner of the modern 
patriot in the Napoleonic era, and the goods eonsuined 
then may have alreaily been paid for many times over. 
The use of mechanical ('lu'rgy matle possifile an 
enormous, if finite, increase ot the r(«'c»«6’ of wealth. 
Tliis annual rf^rnur, by the simjile process of dividing 
it by the rate of interest, say 0-05, is imiiliplied by 
twenty or “capitalised.” ‘The capital, however, 
differs from the earlier forms of credit, such as land 
or factories (that is, until they become obsolete and 
tumble down), in being non-existent, and this differ¬ 
ence I submit is fundaniehtal. It is also under the 
neces-sity of increasing according to an exponential 
law without limit, whicli is physically absurd. 

Frederick Soddy. 

[AVe regret to be unable to devote .space to further 
correspondence on thi.s subject.— Editor, Nature.] 


A Puzzle Paper Band. 

Prof. C. V. Boys’s puzzle (Nature, June y, p. 774) 
is a deal less puzzling (as he doubtless knows) it we 
begin it at the other end. Instead of ipaking the 
long belt with its two loops which he describes, and 
then trying to reduce it to the well-known, half-tw'ist 
“ double surface ” (ef. e.g. For«ytli’s “ Differential 
Geometry,” p. 296) of double thickness, let us begin 
by laying two strips of paper one on the other; 
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then wia »> bring the en^ together, and 

faetpn tbe corresponding ends each to each. Our 
half-twist wUl have brought one end of the lower 
strip into contact with the other end of the upper 
strip; and what wo then obtain, on opening out 
IS the long loop (or "worble," to use Maxwell's word) 

withits.twocurls, which Prof. Boys starts with We 

have simply spHf into two sheets our original one¬ 
sided, one-edged sutiaoe, and obtained a new bifacial 
surf^ thereby, precisely as Mr. B. M. Sen explains 
m his recent pap» on "Double Surfaces" m the 
Proc. Lend. Math. Soc. • 

We my vary tte experiment by starting with 
three sheets (or with five) mstead of two. The middle 
sheet or str^, joining on to itself, will always remain 
the half-twisted loop,- the unifaciai surface; while 
each adjacent pair of strips will constitute a bifacial 
surface such as Prof. Boys describes. The median 
loop will involve, or link together, all the others • 
but the manner in which these latter interlace wiUi 
one another is more complicated. The problem of 
how to split an anchor-ring into two rings, interlinked 
with one another, is a simple corollary. 

It is somewhat curious at first sight, but obvious 
after all, that we arrive at precisely the same rermlt 
whether we split our sheet, or cut it longitudinally. 
Begin with one broad strip, joining its ends together 
into the half-twisted unifaciai surface; then make 
one continuous longitudinal cut, not far from the 
edge. This single cut gives us two complete loops 
one being the border and the other the median zone 
of our broad strip. The median band lias its 
properties unaltered ; it is still the half-twist unifaciai 
surface, only narrower than before. The other, on 
which our scissors have bestowed a second edge, 
is Ihe bifacial surface which Prof. Boys calls his 
" puzzle band.” D'.Arcv W. ThomI’Son. 

44 South St., St. Andrews. 

June 19. 


Active Hydrogen by Electrolysis. 

Wendt and I,andauer (lour. Amer. Chem. Soc., 
March, 1922, p. 313) failed to get any evidence for 
the presence of active hydrogen, generated by the 
action of an acid on a metal, or by the electrolysis of 
a .solution of KOH. Similar results were also obtained 
by Y. Venkataramaiah (Proc. Sci. Assoc. Maharaja's 
College, Vizianagram, July 1921, p. 2). We have 
repeated the experiments, and find that hydrogen 
IS actually activated when a conducting solution 
IS electrolysed. We electrolysed a solution of dilute 
Sulphuric acid, einploving a platinum tube with alarge 
number of pin-holes bored in it, and using a current 
varying from 3 to 15 amperes. While the electrolysis 
w-as going on, compressed nitrogen was bubbled 
through the solution, through the platinum electrode, 
to see if any ammonia were formed, as Wendt and 
Landauer found that active hydrogen combin©* with 
nitrogen to form ammonia. After a run of nearly 
twelve hours, the presence of ammonia was tested in 
the resulting solution. The result was’positive. 

Another method was also tried, using an iron tube 
^ electrode. It is known that nascent hydrogen 
diffuses through metals like iron even at ordinary 
temperatures. So it was found convenient to diffuse 
nascent hydrogen through the iron tube and test for 
the presence of -active hydrogen by drawing it over 
cold powd^ sulphur, the presence of hydrogen 
Sulphide being twted for with a lead acetate paper. 
Here also a positive result was found. 

The experiments with a metal and sm acid are not 
yet successful. The failure hi the case of the experi*' 
ments of Wendt and X^andauer, in our opinion, is due 
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not only to the dtfficuhiBS in tsmoviim the Gray but 
tdso to the action of utive hydrogen on the spray 
iteelf. Certain p^hninary experiments conducted 
by us show that active hydrogen is decomposed by 
the spray with the formation of h^hogen peroxide. 

It IS a pleasure to note from the latwt number of 
Natote to hand (May 3, p. 600), that P*of. A. C. 
Grubb hu succeeded by an ingenious expwiment in 
demonstrating the presence of active hydrogen in 
the hydrogen generated by the action of hydrochloric 
acid on magnesium. • 

, Y. Venkataramaiah. 

Bh. S. V. Raghava Rao. 

Research Laboratories, Maharaja’s College, 
Vizianagram, S. India, 

May 28, 


The Transftnite Ordinals of the Second Glass. 

There is a theorem in the transfinite calculus 
that any ascending sequence of ordinal numbers of 
the second class has a limit which is also of the second 
class. Tins theorem is important, being wanted to 
prove that the aggregate of these ordinals is un- 
cnumerable. 

Now consider the set of numbers i, 2, 3, u, « + i, 
w-f2, W.2, w.2 + 1, w*. w* f I, etc, ,The mode of 
formation Is that each numl^ir exceeds the preceding 
one by unity, except that if the plan we are following 
leads us to a limit we write down only a finite number 
of numbers according to that plan, and then write 
down the limit and the limit increased by unity, 
and so on. The set is normally ordered, and each 
element has an immediate predecessor, whence we 
easily see that it is a sequence. But it cannot have 
any limit in the second class, for if the limit is a 
the sequence must contain 0 and a + i. 

Does this contradiction with the first theorem 
show that the ordinals of the second class form an 
“ inconsistent ” aggregate ’ It differs from that of 
the Burali-Forti paradox in that wc do not assume 
tliat our aggregate has an ordinal number before we 
get the contradiction. It agrees witli it in that no 
contradiction arises if we consider segments only of 
the aggregate of ordinals. H. C. Pocklinoton. 

5 Well Close Place, Leeds, 


Shakespeare and the Indian Meteors of 1592. 

With reference to Mr. Denning’s remark in Nature, 
June 23, p. 848, I beg leave- to point out that the 
word in Persian for west, namely khSwar, also means 
east, and so it may be that the passage in the 
Akbamama means that the meteors were travelling 
from east to west and not from west to east. 

Dean Inge, lately observed in’ a lecture that there 
was a mystery about what Shakespeare did in the 
last five years of his life. May it not be that he 
was travelling in Europe or op the high seas when lie 
saw so many stars shoot madly from their spheres 
(" Midsummer-Night's Dream.” Act,IL, Scene II.) ? 
There is another allusion to meteors,Yon fiery o’s 
and eyes of light,” in Act III., Scene II., where 
Lysander speaks of Helena's eyes. This seems to 
show that Shakespeare’s mind was running upon 
stars and meteors. • 

I may mention that in a letter to me Sir Sydney 
Lee seemed to say that there was something in my 
suggestion, and referred to another topical allusion 
to natural phenomena in'" Romeo andjulfet.” • 

^ ’ H, BEVERIDGE. 

33 Ccmipden House Road, London, W.8. 
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The Production of Single Metallic Crystals and some of their Properties. 

Hy Prof. H. C, H. Carpenter, F.R.S. 


M etals and alK^ys arc composed of aj;gregates of 
crystals. These do not, as a rule, possess plane 
faces, that is, tiic external forms of cry.stals. They 


/ 


/ 


/ 
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Fig. j.—S howing (hmimshiit^ size of Crysul^ with incr«u«, of strain lu the 
pAraltel portioo of the tcslptccea. U)* perntiuton of the luMtluteof Mctnla. 

» * 

are joined together at boundaries which have been 
produced by the meeting of a number of crystals 
growing simultaneously, and are usually irregular in 
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outline. It is generally assumed that on cooling, 
crystallisation starts in the liquid metal or alloy from 
a number of centres, and proceeds with a velocity and in 
a manner characteristic of the metal and the con¬ 
ditions under which it lias been coolefh The result¬ 
ing boundaries may approximate to plane surfaces, 
but are more usually curved and irregular. These 
cry.stals are called “ allotriomorphic ” to distin¬ 
guish them from “ idiomorphic ” cr)'stals, which 
do possess plane faces and arc characteristic of 
most mineral substances and artificially prepared 
salts. Moreover, they are usually very small 
and cannot he distinguished without the aid of 
a microscoj-jc. It is true, that in the case of 
large castings weighing many tons, crystal.s of 
several ruliic incrhc.s capacity have been formed 
and afterwards i.solaied. The great majority of 
metals and alloys, liowever, which have been cast 
and hot-worked, have from 150 to crystals 
to the linear inch, corre.spondmg to from 3,375,000 
to 27,000,000 crystals in a cubic inch. Frequently 
the size i.s even smaller, especially in the case of 
steels. The crystals are still more mmutc in 
severely drawn wires, and from figures given 
by Sykes it a[^>eiirs that in molybdenum wire 
there may i>c as many as 5000 to the linear 
inch. 

The properties of metals and alloys are the pro¬ 
perties of thc.se aggregates of minute crystals. 
Sjiuveur was the first investigator to show, about 
eleven years ago, that by carefully straining and 
afterwards healing metals, much larger crystals 
could iw produced, and he sugge.sied that there 
was a critical .stress M-liirh produced the largest 
crystals. Later, other investigators, nolai)Iy 
Ruder, Chappell, Jeffries, and Hanson, .sliowed 
that if a metal was locally deformed and then 
heated, exceptionally large crystals were formed 
at some distance from llie point at wliich the strain 
is most severe. About two years ago Miss RIam 
and the writer .succeeded in converting the whole 
of the parallel portion of aluminium testpieces, 
whether in the form of sheets or bars, into a single 
crystal, which indeed extended for some distance up 
into the curved shoulders of the testpieces, forming 
an irregular boundary line. The cr>'stals varied in 
volume from 0-5 to 2*0 cubic inches, and it has 
l)ecn possible to compare some of their properties 
with those of the aggregates of small crystals, of 
which this metal is usually composed. Experi¬ 
ments have also been carried out with iron, 
copper, silver, and tin, but with less success, 
although in all cases it has been possible to grow, 
crystals very much larger than those contained in 
the original metal. 

In the production of large crystals of alu¬ 
minium the adjustment between mechanical strain 
and the temperature of heating is extremely impor¬ 
tant. This point is clearly brought out in Fig. i, 
which shows how the ^ varied in alu¬ 
minium according stiain. The eight 

test-pieces shown, ^jCTAjBralftiiutTy heat treatment to 
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remove work-hardness and render the crystals equiaxed, 
were subjected to degrees of tensile strain varying from 
two to ten per cent, extension on three inches of the 
parallel portion of the testpiece. After this they were all 
heated to 550° C. and kept thus for six hours. Finally, 
they were etched in a ten per cent, solution of sodium 
hydrate. It will be seen that the crystals in the 
testpiece extended two per cent, are very coarse, and 
that as the strain is increased the crystal size diminishes 
until at ten per cent, it has become quite small. *But 
there is a further point to be noted, namely, that in 
all the eight cases shown, large crystals have also 
formed in the broad heads of the te.stpiecc.s, where 
the strain must have been less. 

The problem w'hich we set ourselves was to convert 
the crystals, numbering about 1,687,000, in the parallel 
portion qf a testpiece 4 in. x i in. x 0*125 ^ 

single crystal. Three treatments,, two thermal and 
one mechanical, are necessary. The testpiece in the 
original condition was cold-rolled, and a.s a result the 
crystals were very much elongated and worked into 
one another. It had first to he heated so that it might 
be completely softened and new equiaxed crystals of 
approximately uniform size produced. The most 
suitable tcmjxirature was found to 1 ^ 550® C. and the 
lime six hours. It had next to be strained to the 
required amount, which was equivalent to a tensile 
.strain of 2*4 tons per sejuare incli. Finally, it had 
to be heated so that the potentiality of growth con¬ 
ferred by .strain could he brought fully into operation. 
This was a somewhat lengthy operation, and involved 
a heat treatment beginning at 450® C. and fitiLshing 
at 600® ('. over a period ot aljout too hours. After 
these treatments, on an average about one testpiece 
in four is converted into u single crystal over the 
parallel portion. Sometimes this space is occupied by 
two, three, or even four crystals, but never by more 
than that. 

Tiie production of these very large cry.stals has 
enabled u.s to determine the tensile properties of 
single cr\'.stals and compare them witli those of the 
aggregates of minute crv'stals of which such l>ars are 
usually composed. In the latter case ver)' uniform 
results are obtained, the ultimate stress varying from 
4'5 to 4*7 tons per square inch, and the percentage 
extension on three inches being from 36 to 38. The 
values obtained in tests of .specimens coasLsting of 
single ciystals varied, however, from 2-80 to 4*08 ton.s 
per square inch, while the extension varied from 34 
to 86 per cent', measured on three inches. These 
variations in proj>erties were accompanied by differ¬ 
ences in the method of stretching and the types of frac¬ 
ture which have provided a means of classifying them. 

Speaking broadly, five types may be distinguished. 
In certain cases the testpicces narrowed in breadth 
gradually from the shoulders towards the fracture, 
and the metal necked sometimes almost to a point. 
In other cases the testpiece remained broad, losing 
sometimes only one per cent, in breadth, but became 
very thin. Tn the third case the testpiece both 
narrowed and thinned uniformly, and a noticeable 
feature of this type is the sloping of the sides, so that 
the section after pulling is no longer a right-angled 
parallelogram but one with acute and obtuse angles, 
kip bands were usually well marked, and wc^e inclined 
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to the axis at different angles. In the fourth type 
the testpieces not only narrowed and thinned but in 
addition necked at the fracture, and in all cases a 
sideways slip wa.s evident. In tlie fifth tyfie may be 
included all the testpicces which produced twin crystals 
on being pulled. No signs of these were ^^sible iWfore 
stress was applied. In some ca.ses only a few twins 
resulted, while in others the testpiece was twinned 
all over. In every case the teApiece buckled and 
crumpled to a pertain extent, owing to the shifting 
of portions of the sheet into a twinning position. 
These differences in the method of distortion and 
fracture are due to differences in the original orientation 
of the crystal in the testpiece. 

Monocrystalline Icslpieces were also prepared in 
round Imrs of diameter o‘564 and o’798 of an inch 
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Ku. *. ~Krai.tureU tei-lpwtes ofmiKle crystaU in rouml Infs, showtnj how 
in «ieU tJic b.ir tlr«W8 duwn in one dinienxion and produces 
a wMlxe-Kliaped (double-grooved) frartiire. By i>ennis»ion of the 
Institute of Meialn. 

respectively. The deformation of these testpieces 
under tensile stress was very remarkable, and de.serves 
special mention. On one hand, a bar consisting 
of the usual aggregate of small crystals drew down 
with a roughening of the surface, the maintenance of 
a circular cross section, and a cup-and-cone fracture. 
On the other liand, the single crystals flattened vpy 
much in one dimension, whereas the other dimension 
differed but little from the original diameter of-the 
bar, and the end result was not a cup-and-cone fracture 
but a double groove. The bar when subjected to 
tensile stress slipped principally on one plane, which 
subsequent investigations by Mr. G. 1 . Taylor and 
Miss C. F. Elam have shown to be 'an octahedral 
plane. When it began to break it dffew down sharply 
in the same direction in which it had thinned, and 
a lens-shaped area was formed. As the bar pulled 
apart this became flatter and flatter; it parted first 
at each side and then In the middle. The final result 
was a curious double-grooved fracture with flow lines. 
Fig. 2 shows the fractured testpieces of five tingle 
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crystals in round bars. In each case the two fractured 
halves are shown, one placed with the broad and the 
other with the narrow side facing the camera. 

A word^ust be said about the crystallography of 
aluminium. Hull was the first to investigate the 
structure of aluminium .crystals in a finely crystalline 
aggregate by X-ray analysis, and he concluded that the 
pattern thus obtained corresponds to a face-centred 
cubic lattice, i.t. tfie grouping of the atoms is such 
that there is one at each comer of th| cube, and one 
in the centre of each face, making a total of fourteen 
in all. This corresponds, as Colonel Belaiew has 
recently pointed out, to an octahedron situated within 
a cube. Sir William Bragg and Dr. Muller have 
kindly examined our single crystals, and find that they 
conform to the same pattern. They belong, therefore, 
to the cubic system, and must have properties con¬ 
sistent with those of that group which posse.sses the 
highest degree of symmetry both external and internal. 
Investigations of the crystals in this system indicate 
that as regards certain properties they are isotropic, 
while as regards others they are anisotropic. In 
the former category come the properties of conducting 
light, heat, electricity, and expansion. In the latter 
are grouped elasticity, cohesion, and conduction of 
sound. In such cases, however, the properties are 
closely related to the symmetry, since the maximum 
and minimum values have been found to coincide with 
the axes of symmetry. 

Accordingly, the variations in the tensile properties 
of the testpieces which have been described are due 
to differences of cohesion in different planes which 
do not all contain the same number of atoms, Although 
the single crystals obtained in the sheet and bars 
were formed in the same shaped te.stpieces in both 
categories, it was obviou.s that their original orientation 
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relative to the axis of the testpiece varied considerably. 
Indeed, it may not have been precisely the same in 
any two of the cases tested. The shape of the test- 
piece alters when stress is apjjied, since slip and 
deformation take place only on certain planes, and the 
changes in shape observed correspond to the attempt 
of the crystal to accommodate itself to the stress. Such 
changes were much greater-in some tests than in others. 

It is not possible within the limits of this article 
to discuss the two questions, (i) 'why abnormalfy 
large crystals form on heating after a small deformation, 
and gradually decrease in size as the deformation 
increases; and (2), to take the extreme case, why, 
after a particular degree of deformation, it is possible 
to form a single crystal from an aggregate of several 
millions. Those interested in the matter may be 
referred to the author’s original publications with 
Miss Elam.^ It may, however, be stated that the 
conditions for the production of a single crystal in 
a testpiece consisting of the usual aggregate of small 
crystals are considered by us to be, that every crystal 
in the complex must be strained a certain amount, 
and that one of them is strained rather more than the 
rest. This particular crystal may be regarded as 
being in the condition of critical strain, and ultimately 
all the other crystals align themselves upon it after 
sufficient heating. When this condition is realised, 
the testpiece consists of a single crystal. We have 
taken up the experimental investigation of the deforma¬ 
tion of the testpiece by X-ray analysis, and are hoping 
that the result of this will show what it is that happens 
when a testpiece is strained to the critical amount 
and subsequently heated. 

* Jounvil of tb« la'iUmic of MelaU, No. a. igao. pp 83-13:. J^rwdingH 
of tlie Royiil Society, V. joea, pp. 329-353. Journal of the Iron unc! 
Steel Institute, No. 1,1923. 


The Royal Asiatic Society. 

By F. E. Paruiter. 


Royal Asiatic Society of Great Britain and 
A Ireland was founded in London on March 15, 
hy the distingui.shed Sanskrit scholar, Henry 
Thomas Colebrooke, supported by others interested 
in Oriental matters, to investigate (as he announced) 
the history, civil polity, institutions, customs, languages, 
literature, and science, ancient and modern, of all 
countries in Asia. This removed the reproach that, 
while similar societies had been formed at ('alcutta, 
Bombay, Madras, Paris, and elsewhere, Great Britain 
had done nothing. The charter Was granted on 
Auj^st II, 1824, and under it the Society is governed 
by a council of twenty-five members, including the 
president, directoi* vice-presidents, and other officers, 
elected annually at general meetings. 

The Society was well supported by the East India 
Company and m^y eminent men, and prospered and 
developed its activities. It appointed a “ Committee 
of Correspondence,” w'hich embarked on far-spread, 
measures to receive and communicate information 
abo)U Asiatic maSCers. From the copious donations 
that it received it began a library and a museum. 
To utilise the Oriental MSS. ooUected in Engl^ 
libraries it established the ** Oriental Translation 


Committee and Fund ” in 1828,10 publish translations 
of approved works in Oriental languages, and this 
was liberally supported, and published thirty volumes 
in the next four years. The scheme included measures 
to benefit Asia and Europe materially; hence, when 
trade with India and China was thrown open in 
1833-34, the Society formed a ” Committee of Agri¬ 
culture and Commerce ” in 1836, and this collected 
valuable information about coffee, sugar, opium, and 
otlier important commercial products and their 
improvement. The Society published three quarto 
volumes of “ Transactions,” containing papers read 
before it, in 1827, 1830, and 1833, and began an . 
annual “ Journal ” in 8vo form in 1834. 

The early enthusiasm, however, gi^ually declined; 
the membership fell and’ the financial position caused ” 
anxiety. Then came the time of the Cuneiform 
discoveries by Major (afterwards Sir) Henry Rawliffsbn, 
who found the great Behistun and other inscriptions 
in Persia, eclipsing those reported by travdlers. 
He coinmunicated ^h«fa to i^e Society in 2838, solved 
the problem of decipherment in 18^, and 
announced his These were received 

hy the public with .il(^ incredulity, ;but the Sbeiety 
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gave him, its cordial support and set apart certain 
volumes of the Journal for their publication. Opinion 
turned after a time, and the Society became the centre 
of a great literary movement. His work, however, 
never reached completion in those volumes, because 
excavations by Botta, Layard, and others at Nineveh 
and Babylon brought out overwhelming material; new 
jhities trenched on his time, and other scholars finished 
he had so well begun. 

'Notwithstanding the interest of these revelatiofis, 
th? Society’s condition remained anxious, for local 
societies in the East appropriated much local inquiry; 
its efforts to aid commerce became exhausted, and 
it developed more towards learned research, while 
Oriental studies attracted little public interest. The 
committees of correspondence, of Oriental translation, 
and of agriculture and commerce gradually fell into 
neglect, and a later effort to revive them had but 
transient success. The East India Company had 
generously subsidised the Society, and the loss of its 
patronage on its abolition in 1858 caused discourage¬ 
ment. The Government after some ^’aciIIation con¬ 
tinued the subsidy, yet the Society’s fortunes still 
continued low. It changed its aliode in 1869, and 
through want of room made over its museum to the 
India Office. 

The tide turned, however, when Mr. Vaux became 
secretary in 1877 and devoted himself to the Society’s 
welfare, and more interest in Oricuta) studies began 
to be manifested then among the educated. The 
late Prof. Rhys Davids Iiecame secretary from 1887 
to 1905 and edited the Journal, and enhanced the 
improvement. The Society’s course since then has 
been one of steady expansion and influence, and its 
Journal has risen to acknowledged excellence with 
H wide and attractive range of subjects. The member¬ 
ship consists of those “ resident ” within fifty miles 
from Charing Cross and “ non-residents,” and also 
thirty honorary members elected from among eminent 
foreign scholars. 

To reward British erudition the “ Gold Medal Fund ” 
was inaugurated in memory of Queen Victoria’s 
Jubilee, and the medal was awarded in 1897 to Prof. 
I'owell, and since then triennially. Two other funds 
were established in 1903, the “Public Schools’ Gold 
Medal Fund ” and the " Prize Publications Fund.” 
Under the former a prize medal has been awarded 
yearly on an essay on some Oriental subject in competi¬ 


tion among the boys of the public schools. A new 

Oriental Translation Fund ” was started privately 
in 1891 and transferred to the Society afterwards, 
and it began a “Monograph Fund” in ^3. By 
these three funds many treatises have been issued, 
and the proceeds of the sale of published books provide 
the means of printing fresh works. Thus the Society 
encourages Oriental research, honours Oriental learning, 
and makes the results public, free tif expense to the 
authors. Anothe^ fund, the Forlong Fund, is managed 
by tlie Society for the benefit of students at the School 
of Oriental L^guages. 

The Society is now e.stabHshed at 74 Grosvenor 
Street, London, VV., and completed its hundredth 
year on March 15 last. It has issued a centenary 
volume, displaying its history and the acliievements 
of its members in rescarcli, and will celebrate the 
event by a reunion of Orientalists and festivities on 
July 17-20. It has a vciy large and comprehensive 
library of about 30,000 volumes, important collections 
of MSS. in many Oriental languages, portraits and 
busts of eminent members, and valuable objects of 
antiquity and art. Its most outstanding figures have 
been its three directors, 11 . T. Colebrooke (1823-37), 
Prof. II. H. Wilson (1837-60), and Sir H. Rawlinson 
(1862-95), president, Lord Reay (1893- 

1921). 

The Journal aliounds witJi articles elucidating all 
the subjects mentioned in the inaugural discourse 
regarding all the countries of .Asia and those in Africa 
into which Mohammedanism overflowed, and India 
has occupied as much attention as all the other countries 
combined. Arclueology has been a leading subject, 
especially since exploration lias brought ancient 
inscriptions and other material to light from Asia 
Minor to Further India, and the old texts have become 
available for study. The Society’s representations 
have largely contributed to arclueological enterprise in 
India. Ancient remains have been e.Kammed, inscrip¬ 
tions deciphered, coin.s read, language and literature 
investigated, and religion studied. The researches 
have been so varied, that it is impossible to speak 
of them here except in general terms. They have 
not only amplified what was known of the ancient 
world, but have also reconstructed kingdoms and 
history that had vanished, disclosed much of the 
course of civilisation and religion through Asia, and 
revealed unknown languages that have perished. 


Obituary. 


Prop. John Chiene. 

OHN CHIENE, late professor of surgery in the 
University of Edinburgh, to which chair he had 
succeeded on the death of James Spence in 1882, and 
held for twenty-eight years, died on May 29 at the 
age of eighty. Chiene does not claim a record in this 
journal on ac<^unt of original scientific work—for 
scientific inquiry was not much in his line—but he was 
deeply impressed with the importance of it^ and, 
though not himself an experimenter, he set up in the 
University thf first teaching laboratory of bacteriology 
and surgical pathology in the United Kingdom* To 
quote the his pupil Sir Harold Stiles^ who now 


occupies the chair once held by Syme and Lister, 
“ Chiene set the example, in the academic teaching of 
surgery, of cultivating the subject a^ a science so that 
its art mi^ht be better taught and promoted. . . . ^le 
spared neither time nor money to encourage research 
by his assistants.” 

Chiene may be said to have belonged to the school 
of anatomical surgeons ; but he had b^n Syme’s house- 
Hurgeon and John Goodsir’s demonstrator, and from 
both of these distinguished men he jnherited the habit 
of scientific thought and logical expression. He ^as 
a very successful lecturer on operative and systematic 
surgery in the extra-mural s^ool, and in this way 
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prepared himself for hjs still greater success as a 
university professor. 

When Lister came back to Edinburgh from Glasgow 
in i86q,^e feud l)etween the followers of Syme and 
those of Simpson was simmering out, but by no means 
forgotten. At that time John Chiene and Joha 
Duncan were the most prominent younger surgeons 
in that city. Uotli were among Lister’s adherents, 
but Chiene was nore than a mere adherent; he 
became at once a devoted disciple. Every day found 
him working and studying in Listet’s wards, and as 
years went on he was more and more closely associated 
with Lister's work. 

During his nine years’ stay m Edinburgh, Lister 
was acquiring a world-wide reputation ; but among 
liis ('olleagues he met with sharp criticism from his 
opponents and only lukewarm support from his friends. 
Even Annandale, his successor in the chair of clinical 
surgery, though profess'edly a ('onvcrt to the antiseptic 
doctrine, was not altogetlter successful in practising 
it. It was, therefore, most important when Lister went 
to London in 1878 that some trusty follower .should 
remain in Edinburgli to keep the torch luirning there, 
as Sir Hector (!amcron was manfully doing m Glasgow. 
That trusty follower was found m Chiene. He was 
now in a very influential jxisition, and he adv(K'utcd the 
cause of antiseptic surgery by example and precept 
wit!) great suct't'ss until the younger men, Lister's 
pupils and his own • now themselves middle-aged- • 
had succeeded to the various Umver-sity chairs and 
iiospital appointment.s; by whi<'h time Lister’s prin¬ 
ciples, though not tlu‘ details of his pniclice, liad come 
to be recngni.sed as orthodox and universally follow-ed. 

Edinburgh would, of course, like the rest of the 
world, have become fully enlightened in due time, but 
it can scarcely be doubted that the period of twiliglit 
would have lieen more prolonged if it had not been for 
Chiene's w'hole-heartcd and persevering efforts. 


Dr. W. u'K. KMiiRY. 

By the death of Dr. Walter d'Este Emcr)’- on June 19, 
pathology has lost a keen di.sciple, and his acquaint¬ 
ances a loyal friend, Emery was a distinguished 
student of Queen’s University, Birmingham, and 
St. Bartholomew’s Ho.spital, London. After junior 
appointments held at his schools, he became assistant 
imcteriologist to the laboratories of the Royal Colleges 
of Physicians and Surgeons. Later, he was lecturer 
on pathology and bacteriology in the University of 
Birmingham and Hunterian professor at the Koval 
College of Surgeons. Coming to London, he held 
various appointments, finally being made lecturer on 
pathology and bacteriology, and director of the 
Laboratorie,s, Kiqg’s College Iiospital, a post he had to 
relinquish some two years ago on account of ill-health. 

Emery was the author of “ Clinical Pathology and 
Hgematology,” which passed througli several editions 
and contains many practical hints, the outcome of his 
wide experience, and of “ Immunity and Specific 
Therapy,” which at the time of publication in 1905 
presented an exce^ent critical survey of the extensive 
iit^ature on these subjects. He was keenly interested 
in the problem of cancer, and a supporter of the para¬ 
sitic hypothesis of the causation of this malady, argu¬ 


ments in favour of which are clearly set forth in another 
small book, “The Formation of l\imouTs.” He pfub- 
lished papers on the opsonic index and Wassermann 
reaction, and devised a simple method of complement 
fixation for the diagnosis of tuberculosis. He also con¬ 
tributed articles to Cheyne and Burghard’s “ Surgical 
Treatment,” and Rose and Carless’s “ Surgery.” 

Emery was a bacteriologist and serologist of the first 
rank, and in later days a competent morbid histologist. 
Throughout hLs career he was overburdened with 
routine work; with more opportunity, it can scarcely 
he doubted his output of research work would have 
been larger. R. T. H. 

Miss A. C'. Breton. 

We regret to record the death on June 15. at 
Barbados, of Miss Adda C, Breton at the age of seventy- 
three. 

For more than thirty years Miss Breton travelled 
extensively and studied in many parts of the world, 
and her ready pen and keen powers of observation 
made her letters a delight to her friends. She had 
considerable talent as an artist, and utilised this gift 
to advantage in the ])ursuit of her archseological 
investigations. In Japan, for example, she made a 
very thorough study of the temples in a serins of 
large water-colour drawing-s. Her name, howe\ er, will 
best lie rememlierfKl in connexion with her expeditions 
to Mexico—which she visited thirteen times—and 
oilier part.s of Central America, for the purpose of 
studying the antiquities of that region. In her travels 
in Mexico in the early ‘nineties she rode on horseliai'k, 
accompanied by one Indian only, a feat which in iho.se 
days required lioth courage and much power of en¬ 
durance. At tile suggestion of Mr. A. Ih Maudshiy, 
she undertook to copy in water-colour the mural 
iminlings of (’hichen Hza in Yucatan, and produced 
a rcmarkal)le series of records of great beauty and 
liigh scientific value, unfortunately still unpubiished. 
Miss Breton was also responsible tor the copy of the 
pre-(’olumbian map of Mexico City, prescr\^ed in tlie 
National Museum of Mexico, and of the map of the 
Valley of Mexico, by Alonzo dc Santa Ouz, in the 
University of Uppsala, which were published in Mr. 
Maudslay’s translation of the “ Conquest of Spain,” by 
Bernal Diaz dc Castillo. Of the former, Mr. Maudslay 
says it “ needed long familiarity with Mexican picture¬ 
writing and topography to accomplish so successfully.” 

Miss Breton’s great accuracy and industry served 
her and her readers well in the many papers on 
American archceology and other subjects which she 
contributed to scientific journals. She was a regular 
attendant at the meetings of the International Con¬ 
gress of Americanists, and was to a very large extent 
responsible for the organisation of the meeting held 
in London in 1913. 

We regret to announce the following deaths: 

Sir James Reid, Bt., Physician in Ordinary to , 
Queen Victoria. King Edward, and King George, - 
on June 28, aged seventy-three. 

Sir Benjamin Simpson, formerly Sanitary Com¬ 
missioner and Surgeon-General with the Government 
of India, on Jiinft ,27, aged ninety-two. 

Mr. S. S. F.R.S., H.M. Astronomer at the 

Cape of Good Hope; on July 8, aged fifty-three. 
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Current Topics and Events. 


We print as a supplement to this issue a discourse 
on muscular work by Prof. A. V. Hill, who will 
shortly be added to the physiological strength of 
University College, London. In it Prof. Hill shows 
how the original work of Fletcher and Hopkins on 
the production of lactic acid in muscles, Uie quantita* 
tive relationships between glycogen and lactic acid 
established by Meyerhof, and Prof. Hill's own elegant 
measurements of heat production, can now be added 
together into a coherent account of musc-ular con¬ 
traction. The actual' proce.s.s which pi-oduct*s the 
mechanical energy' is an explosive dmmijxisition of 
glycogen into lactic at id, and the mei hanism by 
which shortening of the muscle is caused—though 
this is of course .speculative—is the neulralisatioii t)f 
this acid by bases; tliese are detached from their 
combination wdth proteiils, wbicli thereby lose Iheir 
electrical charges and rearrange themselves in space 
This part of the process i.s anaerobic, and the oxygen 
which is such a pHramount necessity for the achieve¬ 
ment of muscular work is needed not for the contrac¬ 
tion but for the process of recover)'. In this a 
portion of the lactic acid is oxulLscii, and provides 
the energy foi the reconstitution of the bulk of the 
aci(i to glycogen Jt thus lM*conu*s clear how it is 
possible for a man to do for short periods muscular 
work of a seventj' winch requires sooner or later 
much mure oxygen than he can possibly obtain 
through his lungs w lulc the work is going on Hence a 
man can for a short tiineiun into debt for oxygen and 
obtain what lie needs after the work i.s finished. For 
exercise of longer duration tins shortage of oxygen 
cannot he progrc.ssii’ely increiLScd. and a man’s 
capacity for :t will dejiend inamiy on Ins capacity ■ 
for taking in oxj'gen and circulating it quickly to the 
tissues. Prof. Hill show's how well the actual record 
performances for flat racing over various distances 
fit in with the theoretical consuloratioiis. Athletic 
skill is also determined largely by dexterity in the 
ctonomical performance of muscular work. 

At the meeting of the Council of the Royal Society 
on July 5. it w’as decided to use the larger part of the 
income arising from Sir Alfred Yarrow's gift of 
loopooof. for the endowment of research, which was 
announced in February last, in the direct endowment 
of research by men who ha\'e already proved that 
they possess ability of the highest typo for independent 
research. To this end a number of professorships 
will be founded, of type similar to the Foulcrton 
professorships which were founded by the Society 
in 1922 for research in medicine. The professors 
will be expected to devote their whole time to 
scientific research, except that they may give a limited 
course of instruction in the subjects of their research 
to advanced students. There is at present a tendency 
to regard scientific research as a secondary occupation 
for .men whose primary occupation is the teaching 
of students. The intention of the Royal Society in 
founding these professorships is to promote the 
recognition of research as a definite profession. 
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The Royal Asiatic SiKiety wnll celebrate it 
centenary during the four day.s, Tuesday Frida\ 
July 17-20, and the proceedings will be initiated b 
a reception of the delegates from other societies an 
bodies at the Royal Society’s Rooms, BurJingto 
House, at 10.30 a.m. on Tiies^jay, when H.R.L 
the Prince of Wales has graciously consented to 1 : 
present- This^vill be followed by a luncheon give 
by the Government to the delegates at Claridge 
Hotel, and at 3.15 the delegates will meet thei 
sectional chairmen at the Koy'al Asiatic Society 
House, 74 Grosvonor Street, for au important par 
of tiie proceedings w’ill be tlie reading of papen 
For this purpose, the whole field of the Society' 
investigations has been dividetl into four sections 
(1) the Ancient Far East (China an<l Japan) ; (2) th 
Ancient East (Habylonia, Assyria, Egypt, Palestini 
etc.l , {3) India (including Persia and Ceylon) ; an 
{4) Islam. Oil \\'ednesday. the morning sessions wi 
be dex oted to papers and iliscussions thereon ; in. tl 
afternoon a vi.sit w'ill be paid to the School of Orient; 
■ Studies m Finsbury ('ircus, and the Lord Mayor lu 
kindly promised to liold a reception at the Mansic 
House at 4 o’clock, Thursday and Friday morniiij 
will lx* occupied l>y sectional meetings and papers, bi 
the afternoons wall be left free to permit the delegat< 
and other associates to make personal arrangemen 
as they may desire, taking advantage of their visit 1 
Ixmdon. The pjococdings will close with a banqu 
at the Hotel Cecil at 7,30 i\m on FrUlay. Foreij: 
visitors may enrol themselve.s on Monday, July i 
at the Socictv’s House, and cm 7 'ucsday at the Roy 
Society's Rooms. Meanwlnle any further informutu 
may be obtained from the Society’s House. 

The list of honours recently i.ssued contains t 
names of the following men distinguished for thi 
scientific work or a.s.sociations:— liaronct: t 
Anthony A, Bowlby, president of the Royal Colie 
of Surgeons. Knighisi Dr. G. F. Blacker, dean 
University College Hospital Medical School; ai 
Prof. W. M. Flinders Petrie, Edw’ards professor 
Egyptology, University College, Ixmdon. C.B. : ft 
K. j. Thomp.son, assistant secretary. Ministry 
Agriculture. 

Dr. T. Royds has been appointed director of t 
Kodaikanal and Madras Observatories in success! 
to Mr. j. Evershed, who retired on February 
last. 

Sir Stewart Stockman, Chief Veterinary Offii 
and Director of ft'^cterinary Reseaiph to the Minisi 
of Agriculture and Fisheries, Iras been elected presidi 
of the Royal College of Veterinary Surgeons. 

At the Cambridge meeting o^ the Society 
Chemical Industrj' the following officers were eleci 
for the year 1923-24 :— President : Dr. E, F. Ar 
strong. Vi^-Presidents : Dr. T. H. Butler, Mr. F. 
Carr, Prof. G. G. Henderson, Mr. ft. Mond. Ordhu 
Members of Coitncil: Prof. P. P. Bedson, Dr. R. 
Colgate, Prof. A. R. Ling, Dr. J. Reilly. 
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The Report of the Norwich Castle Museum Com¬ 
mittee for 1922 gives a picture of the beautiful fifteenth 
to' seventeenth century bouse known as Strangers’ 
Hall. For many years Mr. Leonard G, Bolingbrokc 
has been filling this with examples of English furniture 
and domestic appliances, as \fell as with many relics 
directly connected with the history of Norwich. He 
has now generously presented the freehold of the 
building and his cbllections to the city, and there 
was a ceremonial opening on July by the Lord 
Mayor of Norwich. 

Applications are invited for the post of Super¬ 
intending Testing Officer under the Mines Department 
of the Government. The person appointed will 
superintend the testing work at the Mines Depart¬ 
ment Experimental Station in regard to safety lamps, 
electrical apparatus, etc., and the work of analysing 
samples of mine dust and mine air. Applications, 
accompanied by copies of two recent testimonials, 
should be sent by, at latest, July 21 to the Under¬ 
secretary for Mines, Mines Department, Dean 
Stanley Street, S.W.i. 

The summer conversazione of the Natural History 
Museum Stafi Association was held in the Board 
Room on July 4, and was attended by about sixty 
members of the Staff and visitors. The specimens 
exhibited were mainly devoted to the exposition of 
symbiosis, but some dealt with the recent eruption 
of Mt. Etna, and a demonstration was given of 
crystals used in wireless telephony. Messrs. W. 
Watson and Sons. Ltd., showed their latest forms 
of microscopes and other optical apparatus. 

The Belfast Naturalists’ Field Club has issued the 
programme of its sixty-first session, 1923-24, and is 
to be warmly congratulated on its vitality through 
the years of Continental warfare and the still more 
trying years of civil disonlcr that ensued. Under the 
presidency of Mr. J. A. S. Stendall, a varied series of 
excursions has been arranged, mostly within the 
county of Antrim, which covers so wide a field of 
botanical and geological interest. One of the most 
ambitious of tliesc outings, to the majestic and rarely 
visited volcanic neck of Siemish, took place on June lO. 
Wc are glad to note that Mr. R. J. Welch, on whom 
the Queen’s University of Belfast has recently con¬ 
ferred the honorary degree of M.Sc., remains one of 
the most active promoters of the educational aspects 
of the Club, and that he is devoting especial attention 
to the development of the junior branch. 

The Minister of Health has appointed the following 
committee to inquire into the use of preservatives 
and colouring matters in food : Sir H. C. Monro 
(chairman), Prof.*W. E. DLxon, Sir A. D. Hall, Dr. 
J, M. Hamill, Mr. O, Hehner, Prof. F. Gowland 
Hopkins, Dr. G. R. Leighton, Dr. A, P. Luff, Dr. 
C. Porter, and Me. G. Stubbs. The committee is to 
report: “ (i) Whether the of such materials or any 
of them for the preservation and colouring of food 
to hea^h ; and, if so, in what quantities 
use b^me injurious. (2) Whether it 
should be required that the presence of such materials 
and the quaittities praeat in food offered or exposed 
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for sale should be declared.” The secretary of the 
committee is Mr. A. JVI. Legge, of the Ministry of 
Health, Whitehall, S.W., to whom all comniunicarions 
should be addressed. 

The annual meeting of the Chaldzean Society was 
held at the rooms of the Royal Astronomical Society 
on Wednesday, July 4. In the absence of the presi¬ 
dent, the chair was taken by the treasurer, Dr. J. K. 
Fotheringham, 'of the University Observatory at 
Oxford. Reports of work from various local centres 
were presented. That from Ipswich was considered 
a specially successful and encouraging record of the 
season's work. It was reported that the Chaldacan 
Expedition to Wallal in Australia for the observation 
of the solar eclipse of 1922 had been completely 
successful,—being the only expeditiiJa sent from 
England that had met with success. Mr. Clark- 
Maxwell had now returned, but Mr. Hargreaves was 
going on to Mexico for observation of the eclipse this 
year, where Mr. Philip Mynng intended to join him. 
The editor of the Chaldaan reported a growing 
appreciation in library and scientific circles, and 
expre^ed his thanks to a number of distinguished 
astronomers for the support they had given him. 
He would continue to pay special attention to the 
needs of amateurs and beginners. The following 
officers were re - elected for the ensuing twelve 
months: Mr. J. Hargreaves; Treasurer, T>t. 

J. K. Fotheringham; Secretary, Mr. E. W, Foster; 
Librarian, Mr. C. S, Clark-Maxwell; and editor of 
the Chaldaian, the Rev, D. K. Fotheringham. 

Attention may be directed to the following 
reports which have been recently received : A. E. 
Verrill (Canadian Arctic Expedition Reports, vol. 
viii.) describes tlie Alcyonaria collected by the ex¬ 
pedition and gives a revision of a number of other 
Canadian genera and species, and describes the 
Actiniaria, adding notes on interesting .species from 
Hudson Bay and other Canadian localities. Both 
these reports are excellently illustrated. F. Johansen 
(in vol. vii.) contributes an account of the biology 
of the Crustacea found in some of the Arctic lagoons, 
lakes, and ponds, and a detailed report on the 
Euphyllopoda of the American Arctic, 

We have received the fifth volume (1922) of 
Experimental Researches and Reports, published by 
the Department of Glass Technology of the University 
of Sheffield, and collected from the Journal of the 
Society of Glass Technology. These papers have 
been mentioned in Nature as they appear^. There 
are papers on the action of ^emic^ reagents on 
glassware, the determination of the durability of 
glass, as well as on more technical matters. Tiie 
pi^idential address by Prof. Turner dealt with 
” The British Glass Industry, its Development and 
Outlook,” and contain? some interesting histoiical 
material. One “outlook” is interesting to the lay¬ 
man : ” It would ndivTM difficult, if the glass manu- 
^tiirer set about it in earnest, to write up a fearful 
account of the many-headed hydra, reptiles, «and 
bugs that infect food.not protect^ hy glass, and, on 
the strength of the ^||^t so administered, tpon work 
up a trade the extent m which mi^t be enormous.':' 
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,The new catalogue of second-hand lK)oks (No. 225) 
of Messrs. W. Heffer and Sons, Ltd., Cambridge, is 
of a miscellaneous character, but it contains many 
works likely to be of interest to readers of Nature, 
those dealing with folk-lore, occult literature, 
and Egyptology. A useful section is that devoted 
to foreign literature. 

Messrs. Negretti and Zamura, of 36 llolborn^ 
Viaduct, London, E.C I, liave recently sent us a 
spirit thermometer of a useful pattern for indoor 
use. It is mounted on a metal frame, the graduations 
in degrees Fahrenheit being black on a white ground. 
The bulb is protected by a strong guard made as a part 
of the frame. 

Mr. Valentine Davls, of NodtUn, Wistaslon, 
Crewe, is organi.smg a holiday course in Chamonix, 
on August 17-Septemlier i, it is projKised to make 
excursions to various glaciers and passes, using 
Cliamonix as headtjuarters. and the llora of the 
(hstnet. the geology of Mont Blanc, aiul similar 
held-studies will be made Particulars can be 
obtaincil from Mr. Davis. 


Messrs. George Koutledgk and Sons, Ltd., 
have ready for publication part 3 of the third 
edition of Sonnenschein’s “ The Best Books: a 
Classified Bibliography." It deals with historj' 
and biography, and historical collaterals, and con¬ 
tains particulars of .some 24,000 books. The fourth 
and concluding part w'ill, it is hoped, he published 
at the close of the present ycar,^ It will deal with 
the sciences, industries, arts, literature, and 
pliilology, and •ontaiu complete indexes of authors 
and subjects. 

Dk. W. Brown is bringing out through the Uni¬ 
versity of London Press, Ltd., under the title of 
“ Talks on J’.sychotheriipy,” the course of lectures 
recently <IcUvercd hy Imu at Kings College, i-ondon. 
It will deal with the subjects of functional nerve 
disease, psycho - analysis, abreaction and trans¬ 
ference, the libido tlieory and melancholia, auto¬ 
suggestion. eU', (Hher books to be published by 
the same house are three by Dr, Cyril Burt on " The 
Sub-Normal School Child,’’ entitled respectively 
"The Young Delinquent," "Tlie Backward and 
Defective CJiild." and " The Unstable and Neurotic." 


Our Astronomical Column. 


CORKRCnON TO TIIK I.ONGlTUDh OF BORDEAUX 
Oijar.RVATORY. —A note 111 the Journal dcs Ohsrrva- 
ti'iirs for June, by J. Trousset and L. Grainont, 
<ontains the rather surprising announcement that 
tfje accepted value of the longitude of the Bordeau.x 
Oiiservatory is a second of tune in error This was 
hnaetl on an elaborate dctcrimnation, iiimle in i8iJi 
l*v MM. Rayet and Salats, both observers and 
mslniments being interclmngcd. 'J'hc amount is 
altogether beyond the jirobable error of the determina- 
lion, and presumably arose from some systematic 
error in marking the .seconds on the chronograph 
tapes, or .some similar caii-se 

The error was delecteil by the reception of the 
Pan.s wireless signals at Bordeaux, and a new deter¬ 
mination of the longitude was then made by moans 
of these signals. Tlie resulting value of the longitude 
of Borileaiix west of Greenwich was 2"' 6-5()4', the 
iiK'an error being 0'<J23'. The old value, printed 
in the Nautical Almanac, is 2”* 5‘5i‘. 

The new deternniiution, thougli only jiLSt published, 
was made in April and Mav 1921 ; presumably it 
was in use throughout it}22 in the wireless time 
signals scut out from Bordeaux and received at 
Greenw’ich. The mean difference between tlie Green¬ 
wich tinges of receipt of the Baris and Bordeaux 
signals was only 0-04*. 

Silicon Lines in B-type Stars.— In the deter¬ 
mination of the radial velocities of B-type stars, the 
wave-lengths of the lines of silicon are constantly 
being us^, but the values employed have not been 
referred to modem statulards of wave-lengths. The 
lines in the .spectrum of silicon alter as tlie teoipera- 
ture is increased and tlie enhanced or ionised lines 
occur as doublets and triplets alternately and are 
known as Si II, Si III, and Si IV as first differentiated 
by Sir Norman Lockyer. A new determination of 
the wave-lengths of those lines has just been com¬ 
pleted by Mr. H. Barrel! in the laboratory of Prof. 
Fowler {Mon. Not. R.A.S., vol. 83, p. 322), and he 
gives both the adopted values in International Units 
and in Rowland’s scale. While the instrument 
employed in the determination was not th^ one that 
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was most desired, since tlic latter is still in detention in 
Russia, that employed gives, as is stated, " the desired 
redetcnnmalions with every po.ssible precaution to 
ensure a high degree of accuracy." A.s the silicon 
wave-lengths are m very general'iiso it is important 
that those now values should l>e widely known ; they 
arc brielly suminanscd below . 


Gnmp 
(>l lini'-. 


.Viliipli'il VrolNiIilo 
v.iJiKs in I A error-^ 


W.«vi'-k‘n«th-> 
ill Rfjwliuifj’s 
Sc.ilc. 


Si 11 


385 (>' 02 j J. o-ooi sS.sOtOs 

38f>2-542 0-002 3StJ^737 

4128*053 0 001 4128-207 

4130-884 o-ooi 4131*038 


Si 111 


4552-611 0-002 1552*782 

4567-824 0-002 -1.507-995 

457-1737 4574 ''->ti« 


SI IV 


4088-863 O-OOI 4089*016 
4116104 0-Q02 4116-257 


A VARiAnr.i; of Very Short Period. —Mr. h'. C. 
Jordan, of Alleghany Observatory, edntributes a note 
to Aslrou. Jottrii., No. 821, on a star of magnitude 
alxiut ii|, on the .same plate with the Cepheid 
variable S Comae : the period of light-variation is 
only 2*' 50*8"', the light-range being 0-73 mag. Tlie 
light-curve is very pointed at minimum, there being 
no stationary interval. There is none at maximum 
either, but the curva is here rounded, not pointed. 
From comparison with some similar curves it Ls 
thought likely tliat the star is of the Beta-Lyr;n 
type rather than the Algol type; in this Case the 
period will have to be (loubled. Itie two portions 
of the curve are so alike that in this case the two 
stars must be very* similar in size and brightness. 
It is feared 'diat the .star is too faint to decitie the 
matter by spectroscopic determinations of the racial 
velocity. 

The approximate position of the star for the equinox 
of 1900 IS R.A. 12^* 28"' 4*, N. Deck 27'’ i6'i'. 
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Reaearcli Items. 


- Canckr in the United States, —The incidence 
of cancer in the United States is discussed by Dr. F. 
Hoffman in an article in the WwH'i Health for 
May, p. 18. In the general registration area, the 
cancer death-rate has increased from 74*4 in igti to 
83'4 in itj20 per joo,ooo population, but in some of 
the individual States is much higher, and, making 
all allowances, the conclusion is that cancer is seriously 
on the increase. A dangerous phase of the cancer 
problem is that alleged cancer cures are gaining in 
popularity, with results disastrous in the end. Dr. 
Hoffman states that having personally investigated 
the incidence of cancer among Indian tribes in the 
south-west and in Bolivia, he is satisfied that malig¬ 
nant disease in any form, and particularly cancer of 
the breast, is extremely rare. 

The Teeth ok Piltdown Man.— In the American 
Journal of Physical Anthropology (vol. vL, April- 
June), Dr. AleS. Hrdliika publishes an important 
contribution to the study of the piiylogeny of man in 
a paper on the dimensions of the first and second 
molars, and their bearing on the Piltdown jaw. Dr. 
Hrdli^ka has subjected to a detailed analysis the 
recorded measurements of these two molars in man, 
and has made a careful examination of the material 
in the U.S. National Museum. As a result, his con¬ 
clusions are that the Piltdown molars arc longer and 
have a lower index than any group of modem men: 
as compared with early man tliey exceed in length all 
prehistoric molars except one or two first mdars 
from Krapina, and, with one exception, present the 
lowest breadth-index ; in breadth they are ordinarily 
human. When compared with the apes it is clear 
that they do not belong to this group, though 
nearest in proportion to the gorilla. Of tlie fossil 
apes, the teeth most closely resembling tlic Piltdown 
teeth are those of Dryopithecus rhenanus. Pohlig, of 
the Bohnerz Alb. Dr. Hrdliika's general conclusion 
is that the Piltdown teeth, primitive as they are, 
belong to very early man or to nia very near precursor, 
while he suggests that the resemblance to the late 
Miocene or early Pliocene human-like teeth of the 
Bohnerz Alb. may legitimately raise the question 
whether man may not have evolved altogether in | 
Western Europe. 

Human Sacrifice a.s a Rain Charm in Northern »i 
Rhodesia. —In January last a report appeared in ' 
the Times which stated that eighty natives had been 
arrested in Rhodesia for complicity in a case of 
human sacrifice due to witchcraft. Tliis report was 
of peculiar interest in view of the fact that the natives 
of this region, which lies about forty-five miles beyond 
- Mount Darwin, just on the boundary of Portuguese 
territory, are noted for their addiction to witchcraft 
in a form which presents some remarkable parallels to 
the traditional rites and practices of European witches. 
From the evidence given at the trial, of which an 
account is given in the Times of June 26, it would 
appear that in this instance it was not a case of 
witchcraft in the generally accepted sense. The 
sacrifice was offered by the Mtawara tribe to pro¬ 
pitiate Mwari, the Great Spirit of the tribe, and thus 
bring to an end n drought which threatened the tribe 
with disaster. Mwari has two wives. One came 
some generations ago from a branch of the Ixibe 
living in what is now Portuguese territory and was 
domiciled within a circle of trees, presumably a sacred 
grove. This wife, Mashongavudzi, is on old woman, 
ast child-bearing, whose husband is dead. At hex 
eath her place is taken by another old woman who 
assumes the same name.' The second wife, Nechiskwa, 


is chosen from the family of Gosa, the chief oi the 
branch of the tribe in Portugneae territory, when a 
child—the present holder of the office is about nine 

{ 'ears old—and must remain a virgin tiiroughout her 
ife. She is the Rain Goddess. When there is a 
drought Gosa sends an offering of limbo {coloured 
cotton print) to the Mwari, which is placed near the 
throne of the Rain Goddess. If rain fails to follow, 
Mwari is angry because some one has seduced his 
wife. The only remedy is that the culprit should be 
sacrificed by nre. In this -case suspicion fell on a 
son of the chief who is in charge of the wives of 
Mwari—an office which has descended to him from 
his ancestors. The accused man was duly offered up 
as a sacrifice by burning and, curiousiy enough, rain 
followed in twenty-four xiours. 

Kata-thermometer Studies. —Dr. Leonard Hill’s 
campaign against the stagnant, warm atmospheres 
which are encouraged by many of the modern plans 
of warming and ventilating buildings is steadily 
gaining tlic success it deserves. Cool moving air 
and local radiant heat mean a cool head and warm 
feet, which is the ideal state for human comfort and 
efficiency. The stimulating qualities of an atmo¬ 
sphere depend on its temperature, humidity, and 
movement, and in the kata-thermometer Dr. Hill 
introduced • an instrument which gives directly a 
measure 0/ the cooling and evaporative powers of 
the air ; t.c. the properties which through their 
action on the skin determine the pleasantne.S8 for 
man. “^Tlic Katii-tlicrmometcr m studies of body 
heat arid efficiency" (Medical Research Council 
Special Report Scries, No. 73, 192^) gives a mass of 
data collected by Dr. Hill, Dr. li. M. Vernon, and 
others, under a variety of condition.? ranging from 
boot and shoe factories to imitations of shipwrecked 
sailors in the wind tunnel at Hampstead. There is 
also a discussion of the theory and practice of the 
instniment and a description of a recording apparatus 
designed by Dr. E. H. J. Schu.Htcr. The section on 
the relation of general metabolism to kata-thermo¬ 
meter readings raises a question of considerable 
importance to which no answer seems to be yet 
available. Atmospheres which are " good " by Dr. 
Hill's standard increase metabolism, and more food 
is needed and desired. Riding on the top of a bus, 
for example, instead of inside, means, as he points 
; out, a greater expenditure on food. It is also gencr- 
i ally agreed that it promotes general healthiness 
I and vigour. But why w it that a high rate of meta- 
I bohsm is better for the body than alow rate ? The 
I effect may be essentially psychological, but the point 
requires discussion. The whole report will \vell repay 
detailed examination. 

Tsetse Flies. —The A^ issue of the Bulletin 
Entomological Resear'^ contains a teport of 
Drs. W. B. Johnson and L. Lloyd on tsetse fly 
investigation m the northern provinces of Nigeria. 
The authors bring forward evidence showing that 
sleeping sickness can appear and become epidemic 
in localities wh^ the-only tsetse carrier present is 
the species tachinoides, and it is at least 

probable that this insect is responsible for the disease 
.m certain localities'where it abounds and the usnal 
carrier G. palpalis rare, or wanting. Both G. 
palpalis and G. iachinoHes suck the blood to a 
considerable extent of the non-mammalm fauna—* 
probably that of rmtilM. The two aperies can 
thrive where the wild muna is reduced to its possible 
minimus^^. and G. tachinoides where man is almost 
the only available host. The authors snticipaU that 



July 14, 1923] NATURE 


67 


the work of controlling the latter species will resolve 
itself into a etudjr af the problems sof clearing the 
jungle, ^ce curt^ment of its food supply does not 
appear Hkd.y to be effective. In the same journal Dr. 
(>. H. D. Carpenter contributes an suticle on the use 
of artificial breeding as a means of control 

of Glossina palpalis. The breeding places took the 
form of low thatched sloping roofs erected over 
suitable loose soil in localities where the fly is known 
to abound. The insects used the shelters as con¬ 
venient places for depositing their larv®, which very 
soon afterwards pupate. The result of the catches 
from these shelters showed that in some cases they 
were superior to the natural places selected by the 
flies. It is concluded that, although the method 
affords a ready means of collecting material for 
laboratory investigati<ms, it is ineffective as a means 
of destroying the Glossina without other measures. 
After very nearly a year the number of pupae de¬ 
posited showed no appreciable diminution. . 

Brittle-stars of the Philippines. —The Smith¬ 
sonian Institution has recently publisherl, as volume 5 
of its Bulletin 100, a memoir by Prof. R. Koehler on 
the Ophiurans collcjcted by the A Ibaiross in I»liilippine 
and Samoan waters. Out of the 227 species discussed, 
08 are new, and these include examples of 5 new 
genera. Since many of the other species had 
previously been inadequately described, they too ' 
now receive full description and illustration. The 
illustrations arc entirely photographic, a method 
which Prof. Koehler claims as the only satisfactory 
one for the systematist. When the photographs are 
as good and as well-reproduced a-s are most of Prof. 
Koehler’s, and when, as here, enlarged photographs 
of <letail8 are provided, tiien, on the whole, we agree 
with this claim. But even when all the conditions 
are fulfilled, explanatory diagrams are a most welcome 
addition. The classification adopted is that of 
Matsumoto, with a few modifications of detail (but 
why Leemophiurida instead of Lffimopliiurida ?). 
The work has been translated from the Preiich by 
Mr. Austin H. Clark into clear and easy English ; we 
would observe only that the English for " Lyon ” is 
“ Lyons," 

Fossil Bison from Central Minnesota. —From 
a peat swamp overlying the iron ore at the Sagamore 
Iron Mine, Riverton, Jliiinesota, bones of Bison 
occidenialis have been recovered which form thcsutfiect 
of a paper by Mr. 0 . P. Hay (Proc. U.S. Nat. Mus., 
vol. Ixiii., art. 5). The bones were at or near the 
bottom, of the peat, which overlies drift beds deter¬ 
mined to be of about mid-Wisconsin age, so that 
Bison occidenialis lived in Minnesota until the middle 
of the last glacial stage, but how much longer cannot 
now be determined. S'^hethcr the presence of the 
remains of Bison bison, that also occurred in the 
peat, indicates that the two animals were at one 
time contemporaneous in that region, or whether 
the existing buffalo arrived there after the other 
bad become extinct, is uncertain. 

Giant Hornless Rhinoceros from Mongoua.— 
In 1913 Mr. Forster Cooper dweribed under tlie 
name of Thaumastotherium (afterwards altered to 
Baluchiiherium) osborni a huge rhinoceroSfUke animal 
of. which he' Wd unearth^ the remains pn bis 
expedition to ^luohistan. A second species, B. 
grangeri, was discovered at Loh, central Mongolia, 
in 1922 by the third Asiatic exp^tion of the American 
Museum of Natural History. This^ new species is 
now described by Prof. H. F. Dsbom (Araer. Mas. 
Novltates, No. 78^, who further makes the genus the 
type, of a Hfgw suWaa^y—BeluchitheitofiB. ,Jhe 
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author considers that the Baluchitheres will prove 
to be unique, large animals of the age (Upper 
Oligocene, or Miocene) in which their remains occur, 
and that they were tj^ical browsers feeding on the 
branches of trees as do elephants and giraffes. When 
the neck w’as elevated and stretched the animal 
would have attaiued a height of about fifteen, or 
possibly sixteen feet. A restoration is given which 
shows that at the shoulder B|luchithenum was 
twice the height of the Indian rhinoceros witli which 
it is compared. • 

Late Mesozoic Batholites and Ore-deposits 
IN Japan. —While the attention of geologists is 
being justly redirected to the major “ revolutions of 
the globe," and to the relative rapidity of their 
culminating episodes, it is well to note evidence 
of intervening epochs of unrest. The “ Laramide 
revolutum " of Schuchert, which is 'held by many 
to have heralded the great days of Andean crumpling, 
can be traced back to “ epeirogenetic “ movements 
in the Rocky Mountain area in late Cretaceous times | 
and tliesc are now seen to have had “ oroMnetic 
analogues on the other side of the Pacific. Here we 
may observe, as a corrective of too rigid doctrine, 
that the folding took place on the eastern side of a 
continental mass. Prof. T. Kato of Tokyo {Japanese 
Journ. ofGeol. and Geogr., vol. i. p. 77, 1922) d^ciibes 
the intru.sion of huge batholites of quartz-dionte and 
granite into Jurassic .strata in ccntim Japan, and he 
traces the famou.s copper-ores of the Yamahara 
district in the province of Mimasaka to a late Mesozoic 
epoch of unrest, The first result of the igneous 
intnisions was the contact-metamorphism of the 
sedimentary series. Then, at a temperature a little 
below the critical point of water, tourmaline and 
fluorspar were produced ; and the sulphide ores, 

I including copper and iron pyrites, pyrrhotinc, and 
! zinc-blende, followed, and permeated the invaded 
! areas. Vein.s of quartz and calcito mark the final 
' stage. A neat diagram on p. 99 shows the succession 
' of igneous types, closing with rhyolites that reached 
the surface. Volcanic manife.stations continued into 
Cainozoic times ; but the epoch of maximum dis¬ 
turbance is assigned to the close of the Mesozoic era. 
The paper is written in English and is very well 
illustrated by photographs. 

Petrography of Drill-cuttings from Oi^ 
W’ells. —One of the first attempts in the United 
States towards the intensive petrographic examina¬ 
tion of rock-samples obtained while dnlling oil-wells, 
is described in an advance chapter (H) of bulle^ 
786 of the United States Geological Survey, by 
Messrs. J. Gilluly and K. C. Heald. Their report 
deals with the stratigraphy of the El Dorado oilfield, 
Arkansas. Petrographic methods of correlation of 
strata have come into prominence in England and 
in several of the British • owned oilfields within the 
last seven or eight years, but, so far as we know, 
little attention, has been paid by oil-geologists m 
the United States to tliis phase of exploratory work. 
The authors rely entirely on the lithplogical characters 
of the samples, on their differentiation according to 
the amounts of sand, clay, and lime present, while 
limonite, lignite, or glauconite are specifically 
indicated >raere sufficiently obvicys. Any fossils 
found are"also carefully studied in conjunction with 
this petrographic invest^ation, a collaboration to 
be highly commended. It is, however, unfortunate 
that the authors did not go a greq^ deal further with 
their pelyographic work; the “heavy" deftital 
minerals (*.«. those having a specific gravity greater 
-than 2*8} furnished by the samples would have 
formed a much more definite basis of comparison 
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and discrimination between tlie beds involved, and 
zoning would have been facilitated accorrlingly. 
Authigenous constituents of sediments vary qualitk' 
tjvely and quantitatively within small limits far 
more than the more static dctrital grains do, and 
for this, if for no other reawm, the study of the 
" heavy " minerals -is always desirable. Notwith¬ 
standing the* neglect of these constituents, however, 
the authors have grouped their samples into ten 
zones, comprising' parts of the Tertiary and Upper 
Cretaceous formations in the distrust; such zones 
are of incalculable value to the drillers and others 
engaged in exploring the fiehl, but it would be 
interesting to know how far such zones were con¬ 
firmed or contradicted by similar work liased on 
' heavy ” mineral aHsemblages. 

BrA’chystegia, a Tropical SouRct of Fibre 
AND Timber —Messrs. J. Ihirtt Davy and j. Hutchin¬ 
son describe fifty-four sjiccics of Brachystegia in the 
Kem Bulletin, No 4, ic)^3. This gemi.s is confined 
to erjuatorial Africa, aiul is so dominant m the vast 
forest area c-vUmding between the Limpopo Zambesi 
watershed and the Katanga Plateau at the head 
w'Aters of the Congo Uivoi, and from Nyasaland to 
the Angola Highlands, Lliat this plnnl fonnation 
might well be termed " Hrachystegia Forest.” AH 
sjiecieH are trees with fibroins bark, sometimes enn- 
taimng tannin, and the natives of Central Africa 
use this bark for an extraonlinary variety of purposes, 
jirachystegui bark cloth is used for making gram 
sacks aiul gann* nets, the Idires of some sp<vi<-s being 
used lor tlic manufacture ot cord and rope of all 
sizes and for all purposes. Before the widespread 
introduction of cotton goods, the principal clothing 
of the native was bark cloth made of fibrous sheets 
beaten out of the bark of .several sj>e<ies of Brachv* 
stegia. The tiinbt'r of some species is desnibefl as 
hard and durable and suiUblu for bmidtug pnrpo.ses, 
lliat of others as t<jo soft, rhnloubtcdly both 
fibrous bark and timber may JiavT many industrial 
applications, hut the first step towards economic 
development is a dear idea of the different speelcs 
of the trees and their ditforent possibilities. To this 
end the taxonomic study 111 the KctM ItuUehn should 
have great vahu', as one of the authors has .studied 
tlie plants in their native habitat and a first altemjit 
i.s made to indicate what diflercnt species are prc>balily 
intended by the vernacular nanie.s used by the natives. 

Libkr.ation of Prussic Acid iron the Pi.ant 
Leaf. —The highly toxic properties of hyilrocyanic 
acid have caused the accumulation of a coiisidci’able 
literature upon the subject of its production in 
plant tLssues from cyanogenetic ghicosides under 
various conditions. 'Jhe problem is obviously not 
simple, and, as occasional ca.ses of stock jwisonmg 
are traced to this source, its study has economic as 
well as scientific interest. F. J. Wartli Iuls recently 
studied the liberation of prussic acid from the tissues 
of the Burma bean {PhascoJui lunatus ), and supplies 
.some very interesting data in the Memoirs of the 
Department of Agriculture in India (Chemical Scries), 
vol. \ii. «No. 1. He points out that the amount of 
prussic acid produced differs materially according to 
whether the leaves arc dried rapidly in the sun or 
slowly in the shade. In the sun-dried leaf, hydrolysis 
takes place vvitli evolution of prussic acid, and if'tlie 
dried leaf be plunged into boiling water further 
large amounts of the acid are given off ; tliis effect 
is not produced with the fresh leaf or slowly-dried 
leah It appears that in the slowly dried the 
enzymic balance approximates to that in the normal 
leaf, and in this balanced sy.stem prussic acid appears 
to be furtlier changed as rapidly as it is release by 
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enzymiic hydrolysis of the glucoside ; indeed, both 
fresh leaf and slowly dried leaf show some capacity 
to cause the di.sappearance of additional acid, if 
added to water containing the crushed or powdered 
leaf material. 

Short-Wave Directive Radio Transmission.— 
Franklin and Marconi have shown that when tlie 
wave-lengths used in radio transmission are less 
than 20 metres it is not difficult to get directive 
transmission. For transmitting news and music, 
broadcast directive transmission is not wanted, but 
for broaflcast reception it can be usefully employed, 
as by its mcams interference disturbances may be 
reduced to a minimum. Its principal use is'in 
connexion with jiomt-to-point communication, i.e. 
direct communication from one 'transmitting to one 
receiving station. In particular it will be useful in 
the new methods adopted of transmitting photo¬ 
graphs by radio and for the remote control of mcclian- 
isms. In paper No. 469 published by the Bureau 
of Standards, !■'. W. Dunmore and F. H. Engel give 
the results of experiments witli directiie radio 
transmission on a wave-length of 10 metres. As a 
reflector they use a .senes of forty vertical parallel 
wires all of which lie on the surface of a parabolic 
cylinder. It is so mounted that it can be rotated 
about a vertical axi.s. The focal length of the 
)aral>olic section was made one-quarter of a wave- 
englh, 2 <, m. (8 let't 2-4 indues). Each of the wires 
was tuned to 10 metres, and tliey were spaced .30-47 
cm. apart. .-V 50-watt thrcc-elcctrodc valve of the 
coated filament tvpe \va.s used as a generator. 
Radiation cliaractenstic cur\'e.s are given from which 
it appears that at least 75 per cent, of the radiated 
jiowcr IS contined to an angle of .}o"'. It was noticed 
that with this type of tran^mis'^ion the absorption, 
by buildings and other metallic structures was very 
pronouncetl. 

Weather at Hasthourne in 1022. —Eastbourne 
Borough Council Isas recently issued its annual 
report of the meteorological olxservations f(.>r the 
year 1922 The records have liccn Icept c<mtinuou.sly 
since 1887, a piiritxl of 3t> years, so that valuable 
statistics arc available as to the weather and climate 
of this much-favoured liealth resort. Observations 
are supplied t<j the Meteorological Oflice and are 
inclu<lcd in the Weekly, Monthly, and Annual 
Weather Rc])orts, as well as m the'Daily Report of 
Health Resorts. In addition to the ob.scn-'ations at 
Eastbourne the report comprises similar results for 
other health resorts scattered over England, taken 
from the Meteorological Office returns, from which 
It can be seen that Eastbourne occupies a position 
with a fairly e<iuable temperature, with a large 
amount of sunshine, and with a rainfall by no mean.s 
excessive. The mean air temperature in 1922 ranged 
from 59-2'’ F. in August to 41-6'' F. in January, and 
the mean for the year was 49-9'’ F. The duration 
of sunshine ranged from a mean of 10-40 hours per 
day in May to 1-76 hour per day in December, the 
mean for the year being 4-80 hours per day. The 
mean monthly rainfall for 1922 ranged from 4-31 in. 
for January to o-6i in. for May; the total for the year 
was 28-10 in. The prevailing winds were from the 
west and norlli-west, though in most recent years 
the prevailing winds liavc been from between south¬ 
west and north-w-est. From this prevailing direction 
the air has to pass over the 3 ftttth Downs before 
reaching the tow-n, and, mixing with the air over 
the sea, may often account for a fair amount of fog 
in the Chauinel,’ in the neighbourhood of the Row/ 
Sovereign Lightship, and frequently may render the 
air somewhat humid over the land. 
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The International Air Congress, 1923. 


n^HE second International Air Congress since the 
A War was held in London on June 25-30. It 
was attended by about 600 members representing 
no less than 20 countries. The Duke of York was 
president of the Congress, and the Duke of Sutherland, 
Under-Secretary of State for Air, chairman of the 
committee. The Congress was opened on June 25 
with an address from the Prince of Wales. During 
the week the meetings for papers and discussion were 
held in the buildings of the Institution of Civil En¬ 
gineers. Three days were devoted to these, while two 
were utilised in visits to works and places of interest 
to the members. Thus on Tuesday a large party 
visited the Koyal Aircraft establishment at Farn- 
borough, while on Thursday the National Physical 
Laboratory attracted many interested members. 

In addition to the official gatherings, receptions 
were given by the Lord Mayor and the Duchess of 
Sutherland, while on Friday aftermwn the Secretary 
of State for Air and Lady Maude Hoare entertained 
the Congress at a garden party at which the Duke 
and Duchess of York were present. Saturday was 
devoted to a final meeting, with the Secretary of 
State for Air in the chair, at which a number of 
resolutions were passed. The Cx)iigre.ss tlicn ad¬ 
journed to Hendon .to view the Foyal Air Force 
Pageant, and the week closed with a successful 
bainpiet, with the Duke of Sutherland m the chair. 
Colonel Lockwood Marsh, secretary of the Koyal 
Aeronautical Society, was secretary of the Congress, 
aiui received the very cordial thanks of the Congress 
for the admirable amiugements by which its success 
was sccure<l 

For the papers and discussions the Congress divided 
into four groups, as follows ;—{.\) Aerodynamics, con- 
vStruction and research ; ( 13 ) power plants—fuels, 
lubrication, airscrews, etc.; (C) air tran.sport and 
navigation ; and (D) airships. 

In each of these a number of interesting and 
important papers were read; the papers, with the 
discussions, will be issued shortly in book form 
Readers of Natukk will probably find most to interest 
them in Group (A), 

Some fifty years ago Lord Rayleigh directiKl atten¬ 
tion to the eff«jct of circulation of air round a cut 
tennis ball, having spin, as well as forward velocity, 
in modifying the motion of the ball and causing it to 
follow a curved path. In his well-known book 011 
aerodynamics, Lanchester applied the same idea to 
account for the lift on an aeroplane wing, and de¬ 
scribed the nianncr m whicli the vort<rx system .set 
up round; the wing was completed by two scries of 
trailing vortices shed off from each wing tip. These 
carry away part of the energy and thus give rise 
to a portion of the drag—known now as the induced 
drag—which resists the motion of the aeroplane. 

Lanchester's work was descriptive and its im¬ 
portance was scarcely recognised ; numerical results, 
figures, and mathematical calculations were needed 
before its great value was graspfed. We now see that 
it contains the solution of the problem: the intuitive 
eye of the genius forestalled the slower methods of 
the mathematician, though laborious calculations and 
the work of expert draughtsmen and experimenters 
were necessary to establish its fundamental truths. 
Several of the most important papers in Section A 
were devoted to this subject. 

Starting from the known solutions of the flow round 
an infinite cylinder moving uniformly in fluid 
in which there is circulation round the cylinder, 
Joukowsky and Kutta transformed the motion into 
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one about a long cylindrical body having a section 
re^ipbling that of an aeroplane wing, but with an 
infinitely thin trailing edge. They obtained an ex¬ 
pression connecting the lift on such a wing supposed 
to be of infinite aspect ratio— i.e. infinitely long in 
comparison with its width in the direction of flow—r 
with the circulation. The motion is thus two-dimen¬ 
sional in planes at right angles to*the lengtli of the 
wing. 

One of the stream-lines near the tail leaves the 
wing at right angles to its upper surface, and unless 
this point coincides with the trailing edge the motion 
breaks down and the velocity becomes infinite. By 
adopting a suitable value for the circulation the stag¬ 
nation point can be brought into close coincidence 
with the trailing edge, the motion becomes .steady, 
and the lift can be determined ; the value so found is, 
however, some 20 per cent, too great, and the theory 
does not account for the drag. There would be no re- ■ 
sistance to the motion of such a wing. 

Major l.ow, in one of the papers read to the Con¬ 
gress. gave an interesting account of a draughtsman’s 
methoii of applying the Joukowsky theory to a wing 
of any form. 

This simple two-dimensional theory was modified 
by Ihaiidtl and his school. He assumes the wing to 
shed vortices all along its trailing edge from the 
centre outwards, forming a vortex sheet whicli at a 
little distance behind the aeroplane rolls up into a 
single long vortex trailing away from each wiug lip 
in a direction opposite to that of motion, as iu 
Lanchc-stcr’s suggestions. Thus the circulation, and 
hence the lift, falls ofl as one passes outwards along 
the wing, and, assuming a law for its decrease, 
Praiidtl obtains an expression for the lift on a wing of 
finite aspect ratio, and, by taking into account the 
effect of the trailing vortices, for the drag consideretl 
as due to the action between these and the wing 
vortex—the induced drag. 'J'hi.s accounts for a large 
percentage of the observed drag. In England, Mr. 
(llauert has done much in connexion with this theory, 
whicli has been applied to the interference of the 
channel walls on a model under test, to the theory 
of the propeller leading to Froude’s coefficient of 
0-5 for the induced flow near the propeller, and to 
other problems. Mr. GlauerL’s paper gave an im¬ 
portant resume of the present po.sition. 

Hut there is a fundamental diifioulty : the fluid is 
treated as in viscid, and in such a fluid the Tnotion of 
a iKxly will not .set uj> vortice.s; the body will ex¬ 
perience no drag. Air is viscous, and the value of 
the kinematic coefficient of visco.sity has an important 
bearing in aerodynamics, while the .shearing forces set 
up by the viscosity depend on the rate of change of 
velocity in the direction normal to the flow. Now, 
since the fluid, if viscous, is at rest relative to the body 
at all points of its surface, the rate of change of 
velocity, and therefore the viscous shear, will be greatefit 
clase to the surface. The Prandtl theory supposes 
that such viscous forces are sensible only throughout 
a very thin film surrounding the surfiJce, which suffices 
to set up the circulation, and that outside this film 
the equations of an inviscid fluid may be used. 

Prof. Bairstow in his paper, after a reference to his 
recent communication read before th# Koyal Society, 
suggested that an attempt to relate the circulation 
theory to the fundamental equations of motion, taking 
viscosity into account, would lead to a determina¬ 
tion of the friction on the surface of the aerofpil, 
thus giving that part of the drag which is omitted 
from the iTandtl theory. Promising work on these 
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lines is in progress in the Aeronautical Department of 
the Imperial College. South Kensington, which is thus 
beginning its work' as a centre of advanced research.* 

To turn to other parts of the discussions in Group 
(A), mention must he mad© of a most important p^er 
by Mr. Handley Page on the slottea wing. The 
author gave the most recent details of hie wind- 
channel tests on his device for enabling the pilot to 
increase effectively the lifting power of the wing. 
This enables him to land at a much lower speed than 
would be otherwise possible. Kefercnce must be 
made to the paper for the figures ; it must suffice to 
say that in the case of one section kn'own as Airscrew 4 
the maximum lifting coefficient was increased from 
0*7 to 1*1, while for the well-known section R.A.K. 15 
the increase was from 0*55 to 0*^5. The meeting was 
pleased to hear from the representative of the Koval 
Air Force that the full-scale tests, so far as they had 
been completed, were successful. 

Methoefs of measurement in experimental work were 
discussed in various papers. C-ol. Kol^ert, of the 
Technical Aeronautical Service of France, gave a 
detailed account both of the precautions ncccssarj’ to 
secure accuracy in the results and of the delicacy of 
the tests, thus confirming the experience of the 
workers at the National Physical laboratory, Ted- 
dington. Our French colleagues are to be congratu¬ 
lated on the possession of the new air-channcl which 
is now being installed. The channel is 5 metres, say 
lo ft., in diameter, and the luaxiniuni air speed 30 
metres, or about joo ft. per second. The standardisa¬ 
tion, or rather the intercomparison, of methods of 
research was discussed by Sir Richard Glazebrook in 
his paper dealing with the international tests now in 
progrcs.s. Mr. Southwell described the most recent 
apparatus at the National Physical Laboratory, and 
M’K. Wood dealt with the accuraev of model 
results and their comparison with full-scafe work. 

Among the other papers, one by Mr. Baumhauer, of 
the Dutch Institute for Aeronautics, on the methods 
of computing wing sections, met witJi general approval. 


while Mr. North’s paper on the technical development 
of the aeroplane aroused much interest. It must 
suffice to mention them, together with the papers*on 
stability bv Mr. Barlow; on control at low spi^s, by 
Mr. M'K, Wood: and on testing of strength, by Mr. 
Douglas. Another paper by Messrs. Baumhauer and 
Gronii^ dealt with the vibrations of an aeroplane wing, 
a subj^t which is being investigated both at the 
National Physical Laboratory and at Farnborough. 

It will be obvious from the above that tiiose 
members of the Congress who attended Group (A) were 
kept fully occupied witli interesting and important 
problems. 

And now to conclude ; limits of space forbid any¬ 
thing but the briefest reference to the other papers, 
not that they were less interesting or less important 
than those of Group A. There is no one better able 
to speak on airship travel than Major Scott, with his 
experience of two voyages across the Atlantic. 
Colonel Richmond i.s an authority on airship .structure, 
while Signor Nobili has acquired a world-wide re¬ 
putation from the success of the Italian ships. Some 
comparison of their performance with those of our 
own non-ngids would be interesting. Moreover, full- 
scale exj^rimental work, if airships are to be con- 
.structefl on a scientific basis, is .still required, though our 
knowledge has beenincreased by recent American work. 

Members attending Group B were interested in 
various pajws connected with engines, sudi as Mr. 
Charlton’s account of the crude oil en'gine, Wing- 
Commander Hyne’s description of engine work at 
Famlioroiigh, and the communications on lubricu- 
tion by Dr. Stanton, Mr. Evans, and Mr. Hersey, while 
on Weduesday morning the discussion on air mails 
and the development of commercial aviation by 
General Williamson, Jonkherr van Hemstede, and 
Mr. Handley Page attracted a large and attentive 
audience to Group C. In every way the Congre.ss 

g roved a great success, and its'members acdaimed 
jr Samuel Hoare’s toast at the concluding meeting, 
“ To our next merr}' meeting, Brussels, 1925.” 


The National Physical Laboratory, Teddington. 

Annual Visitation. 


O N Tuesday, lune 26, the General Board of the 
National Physical Laboratory made the annual 
visitation to the Laboratory. As is customary on 
this occasion, a number of members of .scientific 
and technical societies and in.stitution.s, government 
departments, and industrial organisations were in\rited, 
and the Lalwratory was open for inspection. The 
visitors were received in the new aerodynamics 
buikling by Sir Charles Sherrington, chairman of the 
Board, Sir Arthur Schu.stcr, and the director of the 
Laboratory. 

Since the last visitation the Laboratory has been 
somewhat extended, und Victoria House, acquired 
a few years ago to meet the anticipated increased 
demands of the work, has been converted for the 
U.SC of the Physics Department. Most of tlie tempera¬ 
ture work involving the testing and standardisation 
of mercury, resistance, and optical’ pyrometers is 
carried out here, in addition to the investigations 
of the newly created sound section. The Metallurgy 
Department has been provided with nmch-needed 
increased acconimodation bv the addition of a new 
story to the Wernher Building, in which a number 
of offices and small laboratories, as well as a special 
room for high temperature work, have been eejuipped, 
ii very large number of interesting exhibits were 
shown in the various departments. It is, however, 
impossible to do more than describe briefly a few 
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of the more noteworthy, wliich show the wide range 
of phenomena, from the highly theoretical to the 
severely practical, which the Laboratory is called 
upon to investigate. 

In the Aerodynamics Department the wind-tunnels 
were shown in operation. In the duplex wind- 
tunnel, which has a working portion 14 ft. wide, 
7 ft. high, and 80 ft. long, two motors of 200 h.p. 
develop wind speeds up to about 210 ft. per sec. 
(75 miles per hour). A test on a Bristol Fighter 
aeroplane was demonstrated in which, on a model 
(i full size) having a motor-driven airscrew, an 
experimental investigation of the effect of sUp- 
stream on the behaviour of the plane is being carried 
out. The “ whirling arm,” winch is driven through 
a worm gear by a 12-li.p. motor giving speeds of 
advance up to 50 ft. per sec., was shown employed 
in the determination of the pressure distribution on 
ellipsoids travelling in circular paths. 71115 has an 
important application in the deduction of the stresses 
imposed on the hull of an airship which is turning. 

Another interesting exhibit showed an electrical 
method of determining the stream-lines of an invisdd 
fluid past an aerofoil of any dven section. It can 
be shown theoretically that %© eqnipotential 
of a system consisting of an insulat^ conductor 
between two charged parallel plates are identical 
in form with the stream-lines in a perfect fluid fli^y^g 
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parallel to the :plates past the same conductor. By 
the use of explc^lng electrodes connected to telephones 
tlWigh ft twee-valve audio-frequency amplifier, it 
is poMihle to detemdne positions of the electrodes 
which reduhe the sound in the telephones to a mini¬ 
mum, and hence obtain the equipotential lines of 
the system, or the stream-lines for the case of fluid flow. 

In the Engineering Department a new method of 
testing the efficiency of gear-boxes was shown in 
whiclx the diflerence of the input and output powers 
IS measured directly and not as a difference. ITie 
method consists of the observation of the torque 
produced as a consequence of the difference of the 
input and output powers when the gear-box was 
supported in a tilting frame. Apparatus was shown 
for the study of explosions in closed vessels. This 
has an important application in the design of internal 
combustion engines where it is desirable that the 
explosions should occur under the most favourable 
conditions of temperature and pressure of the mixture. 
This is, of course, largely influenced by the compression 
ratio, which is, however, limited in effect by detonation 
or " knocking " at high compression ratios. 

In connexion with the experimental study of roads 
and road materials a new plant for the preparation 
of bituminous macadam was exhibited. The plant 
consists of two units, one for mixing sand, etc., at 
a temperature of 600® F,, and the other for mixing 
the aggregate witli bitumen. It is capable of mixing 
about six tons of road metal per hour. Other ex¬ 
hibits included apparatus for the investigation of 
fatigue under uniform bending moment, and its 
correlation with the microstmeture of the material; 
the endurance of ball-bearings under axial loading; 
and the hardness of materials as tested by their 
ability to resist scratching by a diamond. 

The main exhibit in the william Froude National 
Tank was the method of determinatiou of the stresses 
liable to be set up in the rudder heads of sliips when 
the rudder is altered in certain definite ways. The 
problem is one on which attention was focussed 
during the War, when even with vessels which were 
classed Ai at Lloyd's damage to atcaring gear was 
of much more frequent occurrence than was antici¬ 
pated. For this purpose a ship raoilel capable of 
independent motion and external control was under 
observation from the travelling carriage of the tank, 
and the effect of putting the helm over at various 
rates and through different angles investigated. 
The experiments show that it is possible to add more 
than 50 per cent, to the strain on the rudder head by 
changing the helm too ([uickly. 

Other exhibits included apparatus for detCTmining 
the stresses on a rudder behind a fin plate with twin 
screws_^ and for the determination of the resistance, 
rise, '!rtid angle of seaplane models in motion. 

In the Metrology Department standard weights 
were exhibited. In this connexion it is interesting 
to“note the experiments of the Laboratory on a new 
material, stelbte, as a substitute for platinum for 
standard weights. Stellite, which is an alloy of 
chromium, cobalt, and tungsten, is exceedingly hard, 
and tests made on these weights show that it has 
great promise as a platinum substitute. The weights 
have been under observation for two years, and have 
shown that stellite possesses great stability; weights 
made of^ it remaining constant to less uian i part 
in io,,ooo,ooo over that period. 

A new gear-measuring machine was also exhibited; 
with this machine it is possible to measure the pitch 
of teeth, tooth-shape, and thickness, concentricity 
of teeth with the gear axis, paralielisifl of teeth with 
the axis, radial symmetry of teeth, and the pitch 
diameter. By ingenious arrangements the profile 
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of the successive teeth can be magnified and made 
visible on a smoked glass and e^caiuined by projection 
-^methods, while the variation from unfrorm motion 
of two gears in mesh can also be critically examined. 

A travelling microscope, in which many of the 
errors prevalwit in the usual form of travelling 
microscope are eliminated, was demonstrated. In 
addition, the instrument, by suitable gearing, gives* 
Faults simultaneously in inches and centimetres to 
a ten-thousandth of an inch or centimetre. 

The exhibits in the Electrotetffinics IMvision in¬ 
cluded the experimental arrangements for precision 
resistance measurements, for research on buried 
cables, for the detenninatlon of the errors of current 
transformers, and for the photometric measurement 
of lamps. An interesting demonstration of the 
attraction of the suspended! particles in oil to electrodes 
at high potentials showed how such impurities can 
diminish tlse m.sulating properties of oils used for 
insulating high-tension apparatus. The illumination 
building in which experiments on the window 
efficiency of rooms are carried out was also open 
for inspection. 

The end hardening of gauges, which was in¬ 
vestigated in conjunction with the Metrology Depart¬ 
ment, was also shown here. The gauge is made 
one electrode in a furnace and passes a heavy current 
through a piece of graphite, which is thereby heated 
to a high temperature. The portion of the gauge in 
contact with the graphite thus attains a temperature 
considerably above the critical temperature for steel, 
and on ilropping into water all tJie portion which 
was al>ove the critical temperature is very effectually 
hardened. In this way only a very small proportion 
of the material of the gauge is interfered with in the 
hardening process. 

The Wireless Division’s exhibits consisted of 
apparatus for measuring both the direction and 
intensity of the electro-magnetic field from a distant 
radio transmitting station, and for applying these 
measurements to the study of the propagation of 
electro-magnetic waves over the eartlrs surface. To 
as.sist in this study of radiation problems, a trans¬ 
mitting station using both damped and undamped 
waves has been erected. An earth screen is em¬ 
ployed at this station with various forms of antenna. 
Apparatus was also shown for the absolute measure¬ 
ment of the amplification produced by a valve 
amplifier at audio - frequencies: this is used for the 
testing and invc.stigation. of both valves and their 
coupling transformers. 

In the Radiology Division a Bragg spectrometer 
was shown in operation for the examination of tlie 
structure of metals and alloys. The method is a 
modification of the powder method of determining 
crystal structure, and has been extended to several 
system.s of alloys, including copper ami aluminium, 
copper and nickel. In each case it is found that in 
solid solution the solute atom enters into the lattice 
of the solvent by substitution. The structures of 
such metallic compounds as CuAlj and AgMg have 
also been determined by this method. Apparatas 
coasisting of a spherical ionisation chamber for the 
investigation of the scattering of X«' and 7-rays was 
also shown. This problem is of interest in connexion 
with deep therapy treatment using X- or 7-radiationH, 
where, unless suitable precautions are t^en, it is 
p(»8ible to obtain several times the desired exposure 
due to the scattering effect of,flurrounding tissues. 

In the General Physics and Heat Divisions the 
exhibits were mainly of apparatus for determining 
the thermal constants of materials. Among t^se 
were a special calorimeter for use with substances 
that iBact with water, new forms of immersion 
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heaters for use at high temperatures, and apparatus 
for determining the thermal conductivity of metals 
up to within a few degrees of their melting-pointsr 
Other apparatus exhibited was concerned with the 
production of sounds of constant intensity and 
frequency, and with the reflecting and absorptive 
properties of materials for sound waves. A high 
vacuum two-.stage mercury pump was also shown, 
by which pressures of less than lO'* mm. of mercury 
can be obtained with a supporting pressure of 4 mm. 
of mercury. Th<f exhaustion speed for both gases 
and vajKiur.s is extremely high, and drying chemicals 
are unnecessary. The pump anef its connexions 
throughout are of steel, and the system is vibration- 
less and noiseless. 

Among other impfirtant exhibits in the Metallurgy 
and Chemistry Departments was an induction furnace 
in which metals of the highest melting-point can be 
readily melte<i by the agency of eddy currents 
induced in them from a surrounding high-fretiuency 
current. Models illustrating the internal constitution 
of alloys consisting of three or four metals were also 
shown, together with a number of interesting micro- 
pliotograph-s showing the structure of copper con¬ 
taining oxygen and the deformation of metals under 
the action of cutting tools. 

In the Optics Division various forms of apparatus 
used in colorimetric work were on view, together 
with demonstrations of the methods used in deter¬ 
mining the optical constants of lenses, prisms, optical 
glass, and the performances of optical instruments. 
An interesting and simple .shadow method of showing 
up striffi and lack of homogeneity in glass was shown. 

In the lilectrical Standards Division various 
methods of measurement of electrical properties at 
radio- and audio-frequencies were demonstrated. 


River-terraces and Glacial Episodes. 

A PENCK’S view, that the infilling of valleys with 
* glacial detritu.s in Central Europe indicates an 
ice-extension, while the subsequent erosion of the de¬ 
posits indicates an icc*rctrcat iind therefore an inter¬ 
glacial episode, has received wide acceptance, and has 
been applied to areas where other causes may have 
brought about the facts observed. A. Heim in SwitrxT- 
land has kept, in view the effect of general movements 
of elevation or depression on nver-crosion and valley- 
choking respectively, and teachers m the Hntish Isles 
are not likely to have omitted such factors from their 
explorations of existing features in the homelands. 
W. Socrgel, on the otlier hand (see Nature, vol. 
108, p. 4O4, 1921) has felt tliat the infilling of the 
valleys round the Rliine-valc and the subsequent 
erosion must be due to climatic changes rather than 
to earth-movement, and that much of the infilling is 
due to frost-action. 

There seems to be a feeling in Holland that 
valley-terraces and “ drift ” accumulations in the 
northern lowlands have been unduly linked up 
with those of the Alpine area, and Prof. J. van 
Baren has Issued a critical paper m English, bear¬ 
ing the long but expressive title, “ On the cor¬ 
relation betweeij the fluvial ileposits of the Ix>wer- 
Rhine and the Lower-Meuse in the Netherlands and 
the glacial phenomena in the Alps and Scandinavia " 
(Medcdeelingen van de Landbouwhoogeschool, 1922; 
Wageningen: H. Veenman, 1922; price f. 2.50). He 
lays stress on cnanges in the position of the sea-level 
and on tectonic movements generally, and evw 
ascribes to the latter many cases of disturbance in 
deposits that have been regarded as glacial and as 
pressed on by the Scandinavian ice-iront. In his 
desire to be free from the incubus of glaciers in the 
central and northern Rhine-vale, he reverts (p. 13) 


to the old suggestion that rock-surfaces may be 
striated ^ the sliding of stones down mountain- 
slopes. There is a good deal in recent Dutch dis¬ 
cussions of the subject that van Baren desires to 
make more widely known, and a good deal .that will 
seem to be a challenge to British workers, who have 
felt that .sound conclusions have been reached in rej|ard 
to the problems of the East Anglian “ drifts." The 
author’s beautiful photographic illus^ations show 
how much may be done with the unpromising materials 
of modern clay-pits. 

Dr. C. H. Oostingh (Ber. Oberhess. Gesell. fiir 
Natur u. Hctlkunde zu Gieszen, vol. 8, 1922) treats 
of the “ Geschrebe siidliicher Herkunft in Holland 
und den bcnachbartein Gcgenden," and, like van 
Baren, is opposed to the suggestion of any glacia¬ 
tion by land-ice of the hill.s about the central 
Rhine. He regards the blocks from the south, of 
which he has made careful collections throughout 
Holland, and which are very often angular, as trans¬ 
ported by ground-ice floating down the rivers. He 
asks also for more complete petrographic information 
as to the materials in the English Forest Bed tliat 
have been attributed to the denudation of Germany 
and the Ardennc.s. His extensive bibliography will 
aid numerous English workers in this field. 


University and Educational Intelligence. 

UiKMiNCiHAM. —At .1 degree congregatio:! lield on 
Jnlv 7, tlie Vicc-Chanceilor (Sir CJilbert Harhng) con¬ 
ferred the honorary degree of Doctor of Laws on 
Dr K. VV. Aston, in recognition of hi.s distinguished 
contrilmtuins to scientific knowledge. 

The degree of D.Sc. was conferred (in ahienim) on 
Mr. C. S. I'ox for a thesis on " The liauxito Deposits 
of India," and otlier papers on geological .subjects. 
The degree of M.D. was conferred on the following ;— 
J. C. Krash, C. C Klliott, H. J. Gittens, A. P. Thomson, 
and G. 11. Wilson. There were ah succes,sful candi¬ 
dates for the degree of M.Se., 94 for the honours 
B.Sc., 68 for the ordinary B.Sc„ and ay for the degrees 
W H., Ch.B. 

Biustol.— ITof. J. W. McBain is to give a dedica- 
tmn address m connexion with the opening ol tlie 
Chemical Laboratory at Brown University, Rhode 
Island. United States. 

The degree of Bachelor of Agriculture (B.Agr.) has 
been established in the l-'aculty of Science. The 
ciirriciiluin lor the degree occupies 5 years, two of 
which will be spent in the idiversity (including the 
Agricultural and Horticultural Research Station, Long 
Ashton), two years m the Royal Agricultural College, 
Cirencester, and tlie remaining year on a selected farm. 

Cambridgk.— Mr. G, C. Steward, fellow of Gonvillc 
and Cains College, has been appointed fellow and 
lecturer in mathematics at Emmanuel College. Mr. 
A. H. Davenport has been appointed fellow and 
bursar of Sidney Sussex College. 

The Syndicate appointed to consider the regulations 
for the Jacksonian professorship on the vacancy 
caused by the death of Sir James Dewar, recommend 
that it be defined to be a professorship of natural 
experimental philosophy as relating to physics and 
chemistry, and suggest that a professor should be 
appointed whose work would advance the knowledge 
of chemical physics on the lines of recent physical, 
atomic, and molecular research. The exact method 
by which such researches may lead to finding a cure 
for the gout—pne of the prime duties of the professor 
according to the will of the founder of the chair—may 
at present be left to the speculations of the curious. 

The Chemical Department Syndicate has Issued a 
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rcfjdrt on tlu' extm^n of the buildings of the 
ChAnical Labbretory^, showing an expenditure on 
buildings and equipment during the last four years* 
of moxv than 75,000/. The annual report of the 
Obs«natory Syndicate refers to work on proper 
motiona of .stars, by plates exposed through the glass 
and measured superposed film to film on old plates 
taken with the Sheepshanks Equatorial 15 to 20 
years ago. The chief points of interest in the report 
of the director of the Solar Physics Observatory are 
an account of Mr. C. T. R. Wilson’s most recent work 
on |9-ray tracks, continued investigation on the dis¬ 
tribution of calcium flocculi and prominences on the 
sun, the preparation and publication of a revised list 
of unknown lines in celestial spectra, and work on 
coarse diffraction spectra by crossing a prism and a 
grating as originally suggested by Prof. Merton. 

The Jubilee Celebration of the Cambridge University 
local lectures was celebrated on Jnly 6-9 by a con¬ 
ference on various aspects of extra-mural teaching. 

St. Andrews. —Prof. J. Read, professor of organic 
chemistry (pure and applied) since 1916 in the Uni¬ 
versity of Sydney, has been appointed to the chair of 
chemistry and the directorship of the Chemistry 
Researcli Laboratory. Prof. Read may be regarded 
as the founder of the first school of organic chemistry 
in the Southern Hemisphere. 


Research bureaus have, during the past tliree or 
four years, been created by hoards of education in 
many large and some small citic.s in the United 
States. Ten years ago there were none of these 
organisations: now there are upwards of 45. An 
account of the constitution and functions of a score 
of them, published last January hy the Bureau of 
Education, Washington, shows that while in every 
case they collect and dige.st facts relevant to the 
problems with which the boards have to deal, they 
vary widely in importance and scope. Some 
re.semble the cost-accounting department of an 
industrial concern, others a military intelligence 
braueb, and all have something of the character of 
the special inquiries and reports department of our 
own Board of Education. A city in which this kind 
of development has been most noticeable is Uetroit. 
Here a bigUy enterprising and influential Depart¬ 
ment of Instructional Research has been at work 


since 1914, formulating educational policies to be 
carried out throughout the city-school system and 
watching their operation. It works through its own 
staff-director, three assistants, four regular clerks, 
from three to twelve extra clerks, and a department 
of supervision with separate sections for health, 
Engli^, exact sciences, social sciences, vocational 
education, and fine arts, and in close association with 
a department of special education responsible for 
psychological measurements, assignments to proper 
classes and direction of education of " atypic^ ” 
children. A separate Bureau of Statistics and 
Reference, with five ofiBcers and eight clerks, was 
organised in 1918. At Indianapolis the research 
department cost in 1921-22 11,500 dollars, and " in 
dollars and cents has more paid its way in 
watching l^kages in rec^pts and expenditures, and 
in suggesting more efficient methods of doing things 
with smaller m^a^dltures.'' 

Tax W«i Indian Agricultural College in Trinidad, 
whidi was opened on (^tober ifi, rqas, by Sir Samuel 
Wu3Qh,.<Gcrwambr of Trinidad and Tob^, has now 
nea^-completed .Ufe first academic year of, its 
exfstates, this a(U ye^ has bem one of 
proffliae aa4 eocouragemeDt Via o 6 lmii kmtd fmeilit 
-~tbB;2Botto obosec: lot .13)0 CoSteeMs a vtry apt 


regard to Colbnicd affairs at hoioe have come to 
r^ard tropical agriculture as so serious a pursuit 
that it has been <^med necessary to found a college 
for the study of tropical agricultural matters. The 
prospectus m the com^ academic year has iuat 
been issued, and in addition to containing informauon 
as to College regulations and administration, it gives 
detailed pariiculats of the various courses of instruc¬ 
tion. Arrangements are made for a diploma course 
which occupies three years and leads up to a diploma 
in tropical agriculture. Facilities are also afrorded 
for special study»by graduates of other universitiM 
and coUegt« who desire to extend their knowledge of 
subjects pertaining to tropical agriculture, and to 
undertake investigations into these matters under 
tropical conditions. Arrangements for a course in 
sugar technology, which is one of the subjects for 
the diploma course, are not yet fully completed, but 
it is proposed to erect a model sugar factory without 
delay. It Is to be hoped that officers trained in 
British colleges and universities who have been 
selected to fill agricultural posts in the Colonies will 
eillicr be .sent to Trinidad to take a special course 
of study liefore taking up their appointments, or 
will be given facilities for carrying out special research 
at the College during one of their periods of leave. 
If the College can be used for the further training 
of our Colonial agricultural officers in the manner 
suggestwl, very great lienefits will accrue to agri¬ 
cultural enterprises throughout the Empire. 

The Imperial Jvducation Conference, opened by the 
Duke of York on June 25. anicludecl its sittings on 
July 6. This is the second conference officially con¬ 
vened, the first having been held in 1911. A previous 
conference, held in 1907, was organised by the League 
of Empire. The current conference was fully wre- 
sentativeof education within the Empire in its official 
aspects. The Trisli Free State and Northern Ireland 
were rq>rcsenled for the first time. The subjects 
discussed included the qualifications of teachers and 
mutual recognition of teachers’ training and service 
throughout the Empire, vocational training, leaving 
certificates, rural education, the bi-)ingual problem, 
native education, and various administrative questions. 
On the question of school examinations. Dr. H. 
Murray, of Nova Scotia, made the important sugges¬ 
tion that certificates .should state the subjects taken 
and the percentage of marks gained in each subject, 
the several universities being left to determine 
whether or to what extent each certificate should-be 
accepted for matriculation. He thought that, except 
in special subjects, the value for the Dominions and 
India of external examinations conducted by examin¬ 
ing bodie.s in Great Britain wa.s apt to be overratetl. 
Mr. W. T. McCoy, of South Australia, urged the 
establishment of a Bureau of Education for the 
Empire. He acknowledged the excellent work done 
by the Department of Special Inquiries of the English 
Board of Education, but pointed out that there was 
no book or authoritative publication which applied 
information and statistics of education in the Empire 
in a handy form. To tho maintenance of^suai a 
Bureau, he suggested, all the dominions, colonies, and 
dependencies should contribute. In the evenings 
addresses were given followed by discussion, the most 
important being by Sir Robert Baden-Rowell on char- 
ac^ trainim and a brilliant ^dreas oy Sir l^ffiarles 
Lucas on ** 'Ine Island and the Empire.’ An ^uca- 
tional exhibition was organi3ed in the Home Office 
Industrial Mhsqim and Westminster J’raining Colley, 
which was opened by Mr* Wood, president of tile 
Board of EducatioiL. Homitality was lavishly pro¬ 
vided iot the d^^ies, inaadi^ a dinner given by 
ihe G«iv«anmontf under the preslaeftcy of Mr, Wood. 
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Societies and Academies. 

London. 

The Ro^al Statistical Society, May 19.—A. L. 
Bowiey: Death-rates, density, population and housing. 
The death-rates and infant mortality rates in the 
urban districts of England in the years 1911-13 were 
examined with a ^'lcw of testing their relationship 
to tile crowdingyof town populations. In Greater 
I.ondon, for example, the death-rate in districts where 
on the average there were 100 jXicple to 100 rooms 
tended to be 12*7; where there were no pwiple to 
TOO rooms 13’9, and so on in arithmetical progression. 
Six regions were considered sejiaratcly, namely, (»rcater 
Ix^ndon, South of England, l^ncashire and the West 
Hiding, Nortli-castcm coal district, Birmingham and 
South Staffordshire, and the North of England, hi 
the North, generally sjicakmg, the dcath-rale.s were 
higher and crowding and overcrowding more pre¬ 
valent than in J.,ondon and the South.—J C. Dunlop . 
The misstatement of age in the returns of the census 
of Scotland. Age-pcnods, one including ages under 
6 and the other ages 17 to 92, were dtscuvsi'd. A 
considerable ainount of error persists, but greatly re¬ 
duced in quantity—a cliange at least partly aseribabie 
to an alteration of the wording of the age <piestion mlhc 
schedule issued to houseliolders at the census of 10-21- 

Royal Meteorological Society, May 20. -Dr ('. 
Chree. tircsidctU. in the chair.—J. E, Clark and 1 . 1 >. 
Margary : Heport on the plionoiogst.il observations 
in the British Isles, 1922. An exceptionally cool and 
sunless sunmicr was experienced after mid-Junc. 
Before this a fairly mild winter followed by a cold 
early spring made Jruit blossom lute. Heal and suii- 
shinc of exceptional intensity sign:ths<«l the latter 
part of May and early June, resulting in unusu.illy 
rapid flower and insect development. Ripening v/as 
very late, how’cvcr, esjiccially in the north and Tligh- 
lands, much hay being ruined <fr not cut till late 
September. The dry October and November enabled 
souBiern fanners to got well ahead with ploughing 
and sowing. The isophene flower chart shows little 
divergence from the lines giving the 30 years average, 
on account of the acceleration due to May and June. 
The migrant records indicate a similar sudden speckl¬ 
ing up of their movements. As a consequence of the 
previous favourable summer and autuiun there wa.s 
a remarkable display of blossom and fair fruit crops 
despite the untoward .summer.—T. (h Longstaff; 
Meteorological notes from the Mt. E^’erest expedition 
of 1922. A systematic record of temperature was 
kept on the outward march, at the base camp at 
16,500 feet, and at the various climbing canqis. 
Night temperatures were taken with minimum ther- 
mometere exposed to the sky on wooden boxes about 
one foot above the ground. * Day temperatures were 
taken with .sling thermometers. The lowest night 
temperature experienced on the outward march, 
Apnl 12 to May i, was 8® F. on April 13 and 19, al 
a height of 14,000 ft. The mean reading was 15® F. 
The lowest night tei^crature recorded during the 
expedition was’-ia^F. on May 27 at Camp III. at 
a height of 21,000 ft. • The note.s refer only to April, 
May, and part of June, and on tlie northern side of 
the main Himalayan axis of elevation. Totally 
dificrent condilions prevail on the southern side, and 
the chibnge from one to the other is abrupt. On the 
north aide of Mt. Everest the snow-level is put at 
20,000 ft,, and glaciers descend to 16,500 ft. Owing 
tO-extreme drynfes, evaporation is very rapiid. Above 
25,000 ft.‘ snow disappears quickly with melting. 
Ihtibably the constant high winds greatly assist this 
phase. 


Optica! Society^ June 14.—Mr. T. Smith, vice- 
president, in the chair.—S. G. Starling: Levels 4 nd 
level bubbles. The factors affecting the efficiency 
of levels of the bubble form are discussed. Benzol, 
xylol, chloroform, alcohol, and ether are used in 
levels ; the physical properties of these, and abo 
of petroleum ethers distilled at various ranges of 
temperature, are given. A new method b described 
of obtaining calibration curves, by photograph¬ 
ing the image of the bubble in a plane mirror, 
so that the position of the bubble upon the scale 
is obtained for successive tilts given to the tube. 
The rclalioii.s between temperature and width and 
depth of bubble are obtained, and the results applied 
to an explanation of the “ constant" bubble of 
Messrs. E. R. Watts and Son, Ltd., which ha.s the 
.same length at all teinpcrature.s.—E. W. Taylor: 
I’hc primary and secondary image curves formed 
by a thm achiomatic object glass with the object 
plane at infinity. The shapc.s of the primary and 
sectmdary image curve.s formed by a thin simple 
lens of an object plane at infinity can be readily 
determined. The image curve.s in the ease of a 
double olijcct glass of ordinary thickness, and with 
the inner curvc.s approximately in contact, corre- 
sjiond very closely to tliwc of a simple lens of the 
same ])Owcr, and are only very .slightly affected by 
the use of dificrent glassc*^..—-T. F. Connolly : A new 
form of balloon theodolite. The instrument is 
dc-signed primarily for the observation of dnftmc 
balloons wlicrc it is desired to follow closely and 
consecutively the movements ot the balloon and to 
note periodically the time and the simultaneous 
altitude and azinnifli observed, The horizontal and 
vertical circles are brought together in such a way 
that a single index serves tor reading both. A laige 
liclci achromatic magnifier is so arranged that a 
“.stand off” view is secured. The usual vernier 
has been aboli-slicd and replaced by a single index. 
Estimations ot tlic degree intervals are made on 
each circle to o-i®. 

Geological Society, June 20—Prof. A. C. Seward, 
president, in the chair.—K. S. Sandford, A. S. 
Kennard, B. B. Woodward, und It. C. Spiller: The 
rivcr-gruvcls of the Oxford di-stnct. Ancient river- 
terracc.s ot;cur m the headwater region of the Thames 
Iwisin, wc.st of the Cluitenis, and maintain the same 
curve as tlic tbnlwcg of the present rivers with wdiich 
tlicy arc nssociatcil. There is no discontinuity of 
the terraces of the headwater tributaries of the 
Tluimes at their confluences near Oxford. Three 
terraces are identified above the present flood-plain. 
Below the kiwest arc flood-plain gravels, and a sunk 
channel has been identified. Each terrace contains 
' a warm-climate fauna, with Elephas aniiquus. The 
Proboscidea are represented by U suite of forms, 
from Klepkas antiqwis of archaic characters to the 
Siberian mammotli. The warm-climate fauna Ungers 
long in the area. PalceoUthic implements arc scarce ; 
unabraded specimens are of Acheulean culture.— 
L. Dollo and P. T. de Chardin: The deposits of 
Palak)cenc mammalia in Belgium. The four known 
deposits in Belgium at ErqucHnnes' (HainaUt), 
Orsmael (Brabant), Leval (Hainaut), and Vinalmont 
(Ijdge), containing Paljeocene mammalia, are of 
Spamacian age (=Upper I.-andenian). They have 
yielded remains of mareupials, Insectivora, Carnivora; 
r^ents, Condylartlira, Amblypoda, perisw^dactyte, 
and primate.s. No remain.s 01 Thanetian mammaUa 
have been discovered in Belgi^, and therefore the 
continuance into the Spamacian of Belgium of the 
genus Adapisorex recorded from the Thanetian of 
cWnay js noteworthy. 
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. Paris. 

Academy of Seieneei, June i8.—M. Guillaume 
Bigourdan in the chair.—M. Hestiager : indefinite 

thin plate, uniformly loaded, supported by points 
regularly spaced.—Marcel Brillouin; The po.ssibiUty 
>f studying the phenomena of radiotclegraphy on 
reduced models. A model constructed on the scale 
rf one-thousandth could be made to serve many 
jseful purooscs. The modifications nccc'warj^ to 
jeeure similitude arc discussed.—P. Sergesco : Sym- 
netrisable nuclei.—Serge Bernstein ; The extremal 
Properties of polynomials and of integral functions 
>n a real axis.—liertrand Gambier: Minimal curves ; 
jurves of constant torsion : Bertrand curves. The 
ieformation of the paraboloid and hyperboloid of 
•evolution.—A. Petot: TIjc mode of working of 
intomobile brakes.—Etienne ffihmichen • The flights 
•arricd out at Valcntigney (Dembs), on April 28 and 
day 1. UJ23, on the helicopter *' Gihinichen-Peiigcot, 
'fo. 2.'' A detaileil account of two llights with this 
nachinc.—Max Morand : The clcclroinagnotic radia- 
:ion of electrified particles.—E. Fraichet; 'Phe 
nagnetic testing ol .steels under traction Elastic 
imits. The variations in the magnetic .slate of a 
teel under varying load show a pennaneut molecular 
:hangc at a ).x>int named by the author " the true 
■lastic Hnut.” This point is lower than that corre- 
|X>nding 1,0 a permanent extension oi the bar: the ratio 
ictwccn the "true clastic hnut,” thus defined, and 
lie limit of jirojjurtionuhty is o- 7 to o* 05 l<u- ordinary 
tcels after annealing, and 0-5 to 0*05 in ordinary 
tccls lifter tempering - -Paul Woog : Some phenomena 
if th{‘ superficial alteration o( gl.iss, capable ol 
Ictection by liigh-ien.sion currents. The phenomena 
lesfinbcd depend ujion tlio prc.'sence ot a layer ot 
odium carbonate on the glass and its absorption 
'f truces <}f water from oil, resuUitig in changes of 
li'ctrical conductivity. - I-i-on Guillet and Marcel 
lallay: 1'hc mliuence of cold liardcnmg on the 
esislance of metals and alloys 'I'hc changes in 
he electrical resistance of metals produced by cold 
ardoning are less tlian |h.t cent. All the jiurc 
ictals examined (except lead and im) .showed 
■icrea.scd resistance. A brass {(>8/32) showed a 
I per cent, increase -ol resistance. Ju all cases, 
nnealing rcstore.s the original rcsisPnicc.- -A. Dau- 
illier; Paramagnetism and the structure ot the 
tom.—P. Job : 'J'he complex ions foninxl by .silver 
alts and ammonia or the substituted ammonias, 
'he equilibrium constant of this reaction has been 
tudied by measuring the potential differences 
letween a silver electrode and two .solutions con- 
aining silver nitrate and silver nitrate plus amine 
t varying temperatures. Pcsults are given for 
mmonia, dicthylamine, ethylencdiamine, and lirxa- 
lethylenetetramine.—Marcus Brutzkus : Contnbu- 
ion to the theory of internal combu.stion motors.— 

Hackipill and A. Conder : in the ordinary method 
f manufacturing liquid carbon dioxide, the gases 
ram the combustion of coke are absorbed by cold 
otasaium carbonate solution, and the pure carbon 
ioxide required for compression recovered by 
eating the potassium bicarbonate solution tlins 
btained. Investigation of a case of rapid corrosion 
f the condenser of a compression plant showed tliat 
Jrric nitrate was being produced. This has been 
raced to oxides of nitrogen produced during the 
ombustion of the coke. These are fixed by the 
Ikali, but small quantities of nitric oxide can arise 
ym the interaction of^rbon dioxieje and jpotassium 
itrite, and this is tbewurce of the corrosion.—^Max 1 
nd^ Michel Polonovikt: .Di-iodoinethylates in the I 
*erine scries.—Mile. Brepson: The formation of I 
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soils in the region of Saulieu (Morvan). In tliis 
region the process of soil formation is simple, and is 
due to the decomposition of the subjacent rock under 
the infiuence of atmospheric agents: the action of 
wind or streams plays only an insignificant rdle.— 
J. Berthoux: Observations relating to the genesis 
of certain mnnganiferous deposits.—C. E. Brasler: 
The magnetic agitation at Parc Saint-Maur and at 
Val-Joycux, and its relation with solar activity. 
The variations ol the solar activity ehow no relation 
with the position of the earth in its orbit, while the 
magnetic agilatioR has a clear seasonal variation, 
h'or this reason the amplitude of the annual variation 
of the magnetic agitation is compared with the solar 
activities, lo-year periods corres^)onding with definite 
solar (.onditioiis being chosen. This annual variation 
of amplitude follows fairly well the changes in the 
solar actiMty.Feniaiuf Obaton : Experimental 
researches on tlie reddening of cherries. The 
reddening of cherries dei)cnds on the temperature, 
and light has no direct action on the phenomenon ; 
u study of the respiratory coefficient shewed that 
im al>sorj)tion of oxygen aecompanics the reddening 
process.—A. Goris ; The chemical composition of 
Mouotrnpa Hvpopiiys.- Ch. Kilian : ('oefficients ol 
utilisation and velocity of growth in fungi.—Emile 
Haas ; The uiululation of fatigue m diflcrent regions 
of the spectrum.-—A. Desgrez, H. Bierry, and F. 
Rathery: 'Dio action ot insulin on glycicmia. and 
acidosis. • H Benoit: ()vogenesis and segmentation 
of Myrio/hela Culist — L. Mercier and K. Poisson; 
\ case of accidental jKirnsitism of a Mepa by infu.soria. 
—A. Policard and (1 Mangenot: ('yiological rc.scarches 
on tile condition of the oil in oleaginous seeds. The 
nj>e seed.—Maximc Minard ; Ten cases of pregnancy 
alter treatment of fibroma of tlie uterus i>y X-rays. 
—J. Chevalier and Fcnnmd Mercier: The pharmaco¬ 
dynamic action of tlie in-secticidal principle of 
pyrethrum flowers. 

Ih'RTH (W.A.). 

Royal Society of Western Australia, December 12.— 
Mr. E. dc C. Clarke m the chair.—L. Glauert: 
(j) Contributions to the fauna of Western Australia, 
No. 3. A new species of burrowing crab is describeil. 
(2) Cidans complom, sp. nov., a cretaceous echinid 
from (iingin This is the first fo.ssil vse.a-urchin to 
be dcscnlicd from Australian cretaceous formations. 
Atfinitics arc noted with echiuids from the white chalk 
of Englaml and lower crctatieous beds of N. Africa, 
Sinai, and India.- R. J. Tillyard: The Embiopteraor 
web-spinncrs of W'estem Australia. The history of 
tlie insects as revealed by Pakx'ozoic fo.s.siIs is described. 
The previously recorded Oligostoma hardyi and a new 
species, O. glaiferli, are discussed.—L. GUuert: An 
annotated list of lizards from Wallal. The list 
includes one new spcc;es.--C. A. Gardner: Second 
contribution to the flora of Western Australia. 
Eight newjspecics are described, one establishing 
a new genus and introducing the family Ericaceie 
into the West Au.stralian flora. 

March 13.—Mr. F.. de C. Clarke in the chair.— 
E. S. Simpson: Secondary sulphatlfes and chert 
in the Nullagine scries. In the softer beds of the 
Nullagine (Keweenawan ?) series, which covers large 
areas in the north-west of Western Australia, gypsum, 
ej»omite, tamarugite, pickermgite, copifipitc, alunite, 
and jarosite occur as vein fillings, efflorescencfs or 
imbedded crystals. Chert is widespread as hill- 
cappings and waste therefrom. The paragencsis of 
the minerals is detailed and their ettgin traced 
weariiering of pyrite and marcasite concretions 
which are abundant in the series. New analyses of 
the minerals are given, also the striking chemical 
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'di6erenc«s between the ground'^raters of ^e Ko}Iag;ise 
area and ^of £be Dry lalK redon.—^L. Glauert: 
Contributions to the fauna of western Australia. 
No. 4. A freshwater Iso^od. Phr$afoicus paiuatfis, 
sp, ttov.. recently found In the swamps and small 
lakes near Perth, is described. The animal is closely 
allied to species found on Mount KosciuBlro (5700 ft.) 
and Baring Tops (5000 ft.) in New South Wales ; 
on Mt. Wellington (3800 ft.), Tasmania ; on Dividing 
Range (2000 it), Victoria; on Table Mountain 
(2000 ft.), S. Africa ; and in New Zealand, blind, 
in wells. Its distribution suggests former land 
Connexion between New Zealand, Australia, and 
S, Africa.—T. H. Withers: An Australian cretaceous 
cirripede. Additional material from Gingin shows 
that a barnacle previously descrilxsd by R. Etheridge, 
junr., as PoUicipes (?) ginginensis is a species of 
Calantica (ScUlislepas]. 

April JO. —Mr. E. de C. Clarke in the chair,— 
A. D. Row and R. D. Thompion : Magnitude observa¬ 
tions of the star Beta Ccti obtained since the recent 
reported Outburst. The reported increase in intensity 
can be explained by the fall into the .star of a body 
of planetary si*e.—E. (). G. Shann : The present 
po8ition*in international exchange. A critical dis¬ 
cussion is given of the various schemes to regain 
stability. 

Sydney. 

Linnean Society of New South Wales, March 28.— 
Mr. G. A. Waterhouse, jiresideiit, in the chair.— 
G. A. Waterhouse (annual addre.ss); (i) Biological 
survey of Australia. Attention was directed to the 
slaughter of Australian marsupials for the sake of 
their skins, and to tlie export of enormous numbers 
of birds. The scientific interest of the fauna is 
evidenced by the number of collecting expeditions 
visiting Australia. The protection of the iloKi is 
a necessary corollary of any attempt to protect tlic 
fauna, and support is given to a recent suggestion 
to preserve the forests of all those portions of New 
South Wales which are more tlian 4000 feet above 
5ca-levcl. (2) A further account of breeding experi¬ 
ments with the Satyrine genus Tisiphonc. An 
account of the family from an orange female caught 
at Port Macquarie, April 17, 1922. This female bad 
probably not laid any eggs before her capture, and 
she laid 14 eggs in captivity, from wluch 12 butterflies 
were obtained. The family shows, in the general 
shape of the forewing markings and the absence of 
the hindwing band, a closer approximation to abeona 
than to tnorrisi : the colour of three-fourtlis of Hie 
specimens is that of abeona rather than morrisi, but 
uie rise and coloration of the ocelli approximate 
rather to morrisi than abeom. 

Mr. A. F. Basset Hull, president, in the chair.— 
R. Grsig'Smith: The hi^ temperature organism 
of fermenting tan-bark. ii. In the process of 
white-lead manufacture, the spent bark, before being 
again used, is subjected to a preliminary fermentation 
in which moulds play a part. Several that were 
isolated were able to convert cellulose into soluble 
products capable of being attacked by the bigh- 
temperaturc drganism. The tempered bark contains 
humic acid as a typical constituent, and this substance 
is fermentable. Tempering j^learly a biological 

re m which the wood^ftatter of the bark 
ned td' substances that be fermented by 
the ^lugh-temperature bacterium.— J. McLuekie; 
Studies in Symoioais. No. 3. A contribution to riie 
morohotegy and physiotoey of the root-nodules of 
I Poaoc0rpiu spitmhsa and P. elaia, The development 
of the root-sodulea of thes^ tw^ spedes of Podocarpus, 
the method of the'roots by tiie bacteria, 

distribution <» ^ W cells, and oI 
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the fungal hyphae which are present, are 

disenased. The i^ogeai-flxfng power df ua or^isnf 
causing the nodule foimatioir has bees ntfmated,—?' 
G. F. HIU: New Termites fmm Central and South* 
East Australia. One new epeew of Coptot^tbes 
end two new species of .^utermes are aescrlb^. - 
The Australian termite fauna now comprises 6 spedes 
of Coptotermes and 28 species and i variety of 
Eutermes.—^T. G. Slosne: Studies in Australian 
entomology. No. xviii. S3rnoptic tables of the 
Australian species of the genera Dyschirius, Craspedo- 
phorus, and Dicrochile arc given, and a table of 
genera of the tribe Odacanthrai—^introducing 2 new 
genera. 

Calcutta. 

Asiatic Society ol Bengal, June 6.—S. L. Hora: 
The adhe.sive apparatus on the toes of certain geckos 
and tree-frogs, it appears probable that all such 
adhesive apparatus consist of mere friction devices.— 
M. J. Seth: A manuscript Koran in classical Armenian. 
—L. R. Rau: On the age of the Uttatur marine 
transgression. The fo.ssils in the lowermost Uttatur 
dciKxsits and their correlation with foreign equivalents 
appear to show that the term “ Cenomanian trans¬ 
gression,” now generally employed for this encroach¬ 
ment of the sea on land in Southern India during 
cretaceous time.s, does not faithfully rcpre.scnt it in 
jxnnl of time and has to be modified so as to accord 
with an older age.—K. Chanda: (i) Note on 
discovery of sujiposed Neolithic writing in India. 
'I'hc iuscription on one ncidith is evidently a modern 
date in Arabic numerals. The other object is not 
a neolithic artifacl, and t)ie letters are probably 
scratches. (2) Prof. Mazumdar on the dates of the 
Sanchi inscriptions. A ftftli test letter, dha, lor 
distinguishing post - Mauryan Brahmi. — N. K. 
Majumder: Sidahknta-Sekhara of Sripati. A brief 
introductory account of an important treatise on 
Indian a-stronoiny, Siddhanta-Sekhara, by the reputed 
Indian astronomer, Sripati, ol the eleventh century 
A.o. Roccntlv a copy was discovered in the Trivan¬ 
drum Palace Libniry, and a few other copies in the 
Government Oriental Manuscripts Library of Madra.s. 
—C. B. Kloss: On Blyth’s bulbul {Xanthixus 
/lavescens). Specimena from North Cachar are 
sulficiently dmerent from specimens collected in 
Arrakan to be accepted as representing a new 
sub-specics.—P. C. MehalanobiB : A first study of 
the heiid-length of Bengal castes and tribes. A 
biometrical analysis of the head-length of 36 Bengal 
castes and tribes. 


Official PubllcatioDS Received. 

Record! of tlie Survey of lDdl». Vol. 1« (5opplen)«it*ry to Geiuirtl 
BeiK^ U>20 S»). ATinu»l Report* of Ptrtiw eoa OfftoM, lflSO*Sl. Pm- 
pared under the dlreotlon of (5)1. C. H. U. Ryder. Pp. iv + ItO +10 map*. 
(Dehr» Dun: Trigwuojnrtricnl Survey.) 4 rupee!; 8*. 

CM»d!. Department of MJnw: Jllnw Drench. SuiBmwy Report of 
Ijiveetigiuofl* made by the Mlnw Ktencli during the CjdMder Tm 
endliiffD^mber SI, 19541. J*p. pl*^*** (OtUwe: F. A. 

Melton laatltuto of IndnetrJil Remrch of the Unlverelty ofPtt toro^ 
Tenth Annual Report cm the Induitrln} Fellowiblp! of MdlOT 
by Edward R. •Wefdlelm, for the IneUtutt’! FlK*t Y«nr, Merch 1, IWi, to 
Merchl. IVia. 1^. vJ+to. ^Plttoburgh, Pe.) 

Proceeding! end Report* of the Belftat TSttunX SUtory nnd TOlo- 
eopiilca! Bwiety tor ^ Seieion. 1021.22. SdJted by Arthoi 
Pp. vW+lSl. (BelfMt) ft*. • ^ V imV 

^portof the KaUonel Beeeefoh Coanotl tot the l,j^r Jo 

Juneto, W92. lT-t-86. (Weihlngton: Clove>i)mBnt PrJntiD| Oflke.> 
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Muscular Exercise.^ 

By Prof. A. V. Hill, F.R.S. 


introduction.—Muscular exercise is a subject in 
which most people are interested. It is fortunate 
therefore that, in this direction, phy.siology has made 
greater progress into the intimate working of the body 
than perhaps in any other. The means by which bodily 
movements are carried out is muscle. Muscle is the 
red meat. There arc three kinds of muscles: the 
voluntary muscle of the trunk and limbs, governed— 
or at any rate governable—by the conscious will of 
the individual; the involuntary muscle of tlje blood- 
ve.ssels, of the alimentar)’ and excretory, the so-called 
vegetative, system; and the cardiac or heart muscle, 
the muscle which pumps the blood round the body. 

Muscle from tlie microscopic point of view is made 
up of u large number of similar thin fibres, about 
inch in diameter, and made of a jelly-like substance, 
running more or less parallel to one another. They are 
liberally supplie<I with minute blood-vessels from which 
they obtain their supplies of oxygen and food. 

The voluntary muscle fibre is long and regular, and 
has obvious and characteristic cross-striations. The 
involuntary muscle fibre is smooth and long, witli 
obvious nuclei, and generally occurs in thin sheets. 
It shows no .sign of cross-striatious. The heart muscle 
is vividly cross - striated, hut its fibres are .shorter 
and connected physiologically with one another, not 
running regularly in con.siderable lengths, their direc¬ 
tions corresponding to the lines in which the walls of 
the heart are required to shorten, in order to expel 
the blood efficiently. 

The voluntary muscle is excited by a voluntary, a 
so-called medullated nerve; the involuntary muscle 
by an involuntary, a non-medullated nerve: the heart ' 
beats automatically of itself, though its beats can be ! 
influenced reflexly through two nerves. i 

In function the muscles differ very widely from one ! 
another. The voluntary muscle moves very rapidly, 
indeed in some small animals the rapidity of its response 
is almost incredible—one knows the amazing quickness 
of a little bird jumping from twig to twig, but this is 
as nothing compared with the speed with which some 
small insects move their wings, a speed which one can 
detect from the high-pitched note they emit. The 
voluntary muscle is very powerful; it is usually 
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1 “ geared up ” to increase the quickness of movement 
of the limb to which it is attached ; if the flexor 
muscles of the arm of a powerful man were connected 
directly to a heavy load, they could lift a weight of 
about half a ton. 

The voluntary muscle is very efficient for movements 
of moderate speed : it is very wasteful, however, if 
used to maintain a force for a long time, or if required 
to contract, either very rapidly or very slowly. The 
involuntary muscle, on the other hand, moves only 
very slowly: it takes seconds to perform what a 
voluntary muscle can do in a few tenths or hundredths 
of a second ; it is very economical, however, in main¬ 
taining a force for minutes, or liours, for intervals 
maybe thousands of times longer than would be 
enough to produce complete fatigue in a voluntary 
must'le. The heart muscle moves at an intermediate 
speed: in man from 40 to 200 time.s a minute, depending 
on his^health and training and state of exercise: in 
little animals faster, in large animals slower: it beats 
only—it never maintains a contraction—it would, so 
to speak, lift a weight up and down, but it could 
never keep it supported : it is amazingly infatiguable— 
it has a first call on the oxygen of the blood, and it 
can p>erform the most prodigious athletic feats. 

A muscle’s function is to “ contract.” The word 
contraction—drawing together—very well defines the 
activity of muscle: its volume does not alter when" 
it contracts; like a piece of elastic it merely draws— 
or attempts to draw—its ends together. The sheaths 
of the muscle fibres are continued as tendons, and 
these tendons are attached to bones, so that when 
the muscle draws together the bones revolve about 
their common joint, and movements are produced. 
In heart muscle, the whole organ, in the form of two 
pumps, with inlet and outlet holes and suitable valves, 
is simply a closed vessel with powerful contractile 
walls which— hy their drawing together—expel the 
blood into the arteries and around the body. 

The fibres of voluntary muscle are bqjind together 
into anatomical and functional bundles—the so-called 
muscles—doing special duties in special ways and in 
special distributions. If a muscle be r^uired to move 
through a long distance its fibres are parallel to the 
length of the muscle and long: if it be required to 
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move only through a short distance, but to exert a 
more powerful pull, its fibres run partly across the length 
of the muscle, they are shorter, and there are more Of 
diem : length of movement is sacrificed to strength. 

Nervous Control.—The muscles have their activities 
controlled and co-ordinated by the nervous system. 
Partly this co-ordination is conscious and voluntary ^ 
mainly, however, it depends upon involuntary reflex 
control. In the body, in additkn to the ordinary 
sense-organs is a complex and very important sensory 
system — the proprioceptive system — which deals 
mainly, or only, with the position, translation, and 
.rotation of the body, with the .stresses and strains in 
the muscles, with the positions anefTnovements of the 
limbs. This system keeps the nervous system informed 
about the movements, passive or active, of the body, 
and about the strains and stresses, passive or active, 
of the muscles: and when anything happens, witli 
amazing rapidity and almost unerring accuracy, the 
appropriate reaction is made, so that the balance or 
the posture is maintained, the integrity of the body is 
safeguarded, and the end in view is reached. Efficiency 
and skill at games, power and economy in violent effort, 
the faculty, in the literal sense, of falling on one’s feet, 
all depend upon these quick, silent, overmastering, and 
generally unconscious reactions, dictated by the nervous 
system on the receipt of urgent messages from tendons, 
joints and muscles, or from the little sense organs 
associated with the ear. 

Skill, power, and economy of muscular effort depend 
upon the effectiveness of these reactions \ partly this 
muscular sense can be acquired, partly it is inborn, 
partly it is conscious or semi-conscious (though always 
inarticulate), partly it is reflex and instinctive: in 
any case it represents a highly developed and a very 
^beautiful and important property of the nervous 
system. The instinctive skill, quickness, and economy 
of the gymnast or climber, of the mechanic, airman, 
tennis player, or athlete, depend upon a vivid and 
readily reproducible picture in the brain or nervous 
system, a picUtrt, as Pear puts it, of muscular exercise 
in terms of the sensations which elective and siuces^ul 
movemenis produce. This lecture is intended to deal 
more particularly with quite another aspect of muscular 
exerds0. To stress the energetic side of exercise, 
however, without any note on its intellectual and co- 
ordinative side, would give quite a false impression of 
the interest and variety of the subject. 

Enargetlcc.—Let us turn now to what qne may call 
the energetics of muscular activity, of the capacity for 
doing work, or producing movement, of the cost of that 
*work-—of what we call “ efficiency ’’—and frf the 
conditions which limit that eaiAcity-H)f what we call 
** l^tigue.” When a !^&Kle coptracta it can do woik,. 


which can be measured in gm. cm., or in h. lb. 
This c&pMsty for work seemed ^ physiologists 
to be the primary t];ting, undfl it was realised compara¬ 
tively lately that force, rather than work, is the funda¬ 
mental {M^uct of muscle. To maintain a state of 
contraction-“«ven when no work in the mechanical 
sense is being done, as, for exom^e, in pushing an 
immovable object, or in holding a weight at a fixed 
level—is just as tiring and expensive as actually to do 
mechanical work. The function of a muscle, therefore, 
is to pass from one state of stress to another state of 
stress without necessarily altering its length at all: 
if its load, or the resistance to its motion, be such that 
the muscle can shorten when its tension rises, it will 
of course do work in the mechanical sense: if, however, 
it maintain its state of tension without shortening at 
all, it will, none the less, require energy and become ' 
fatigued. Indeed, one knows that the most fatiguing 
exercise is to hold something, say at arm’s lengthy 
without moving it up or down, without thereforisy 
doing any work at all in the mechanical sense. 

Isolated Muscle. — Fortunately, for physiology, 
muscles can be isolated, and made to continue th«r 
function of contracting for days after removal from 
the body. It is easy to keep a frog’s isolated muscle 
alive, in the sense at any rate that it will react to a 
stimulus, for many days. Moreover, the chief function 
of a muscle, indeed in a cold-blooded animal the only 
function, is simple and easy to detect and measure: 
the function of movement, of maintaining a posture, 
of exerting a force, is so extremely important to the 
animal that a very large proportion of its body has 
been devoted to this smgle highl)' differentiated 
purp(»e. Fortunately also it is easy to apply an 
artificial stimulus to a muscle, the electric shock, 
which produces no injurious effects and leaves the 
muscle ready to react again in a similar way a large 
number of times. A .single sharp burst of electric 
current excites the muscle fibre to give the simplest 
and most fundamental unit of physiological response, 
the muscle twitch. In a twitch the tension rises, 
attains a maximum, and then falls again to zero, the 
whole cycle occup>nag anything from a small fraction 
of a second up to several seconds, dq)ending upon the 
nature and condition of the muscle. 

Now, in a voluntary it is-often—^indeed 

almost always—necesB^ to jriitotam a force, or to 
exert a pull, for a iasA determinate time, not 
simply to give a tug dnd have done: and in such 
muscle this continuous pull can be produced by a 
rapid succession of stnsuli each o c c u rr in g before the 
effect of tbe previous one has passed off. One’s own 
mui&s do not appear to be obviously unsteady When. 
^ tf la iin g ja vohmtary effort; h can eosfly be shown, 
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however, by a delicate electrical device tliat 40 to 50 
obvious vibrations per second occur in them, and that 
they are really reacting discontinuously to a rapid 
streaih of stimuli: even the shortest voluntary con¬ 
traction of which the human muscles are capable is 
due to a volley of impulses shot at it, along the nerves, 
by the brain. Each separate unit of effort, however, 
which goes to make up the complete contraction is ex¬ 
pensive—each requires energy just as eac'h stroke with a 
pump requires energy. It is oln ious, therefore, why the 
maintenance of contraction is expensive and fatiguing. 

Fatigue.—Nearly all the recent and important 
advances in muscle physiology liuvc resulted from a 
study of the phenomena of fatigue. We all know that 
there is a limit to muscular exertion, u limit which is 
set by wliat we call fatigue. If an able-lxxlied nuui 
take exercise at a very small rate, e..g. by walking, he 
remains comparatively untired for long periods: if he 
takes exercise more violently he becomes tired more 
quickly: if he exerts himself with tlie extreme effort 
of which he is capable, he is completely exhausted in 
less than a minute. There are many different kinds 
of fatigue, but tlie one we are discuvsing now, from the 
study of which so much light lias been shed on the 
nature of muscles, i,«, the extreme athletic fatigue which 
results rapidly from very violent effort. liy it the 
finest atlffele in the world may be overcome witlun a 
minute. It is a simple and comjiaralivcly intelligilde 
thing. Wc can reproduce it readily in isolated muscle, 
deprived of its circulation. us subject an isolated 
frog’s muscle, every second or two, to an clcctrii' shock, 
and reiurd its contraction ■ we find that the rreponsc 
changes in a regular and progressive way, the force 
exerted l^ecoining less, the contraction ))eiiig developed 
ratlier more slowly and continuing inucli longer, 
relaxation being much drawn out. Finally, the mu.scle 
becomes inexcitalde. Now in the intact animal, in 
man, we know that even extreme fatigue is rapidly 
recovered from, and this recovery is attributed to the 
circulation. If the circulation be hindered by a 
cramped position recovery is slower. If the fatigued 
isolated muscle lie left in a chamber free of oxygen, no 
sign of recovery occurs: if, however, it be left in 
oxygen, in a few hours complete recovery will lake 
place, and the muscle will now be capable of repeating 
its previous effort. 

The realisation, especially by Fletcher about twenty- 
five years ago, of the extreme importance of this 
observation led directly to the most striking advances 
in our knowledge of'the working of muscle. Recovery 
from fatigue is .possible only in the presence of oxygen, 
and it was natural to suppose that the oxygen was 
used to oxidise some waste product, the presence of 
which acted unfavourably on the muscle. The next 


great step was due again in part to Fletcher, this time 
in co-operation witli Hopkins. Lactic acid was known 
to occur in muscle, and Fletcher and Hopkins found tlie 
lactic add to be increased by exercise, and diminished 
or alK}lishcd by recovery in the presence of oxygen. 
Furthermore, there apjMjared to be a certain definite 
maximum, beyond which the lactic acid content of 
the muscle could not be driven, even by the most 
vigorous stimulatten : clearly this corresponded to the 
maximum effort a muscle could make. Wliat was the 
fumlion of this lactic acid, was it indeed to he the 
keystone of the bridge which physbiogists were 
building from physics and chemistry on one hand to 
muscular activity on the other ? 

Heat-production.-—Musdc.s, in activity, give out 
heat. Exlenial meciianical work b produced by the 
musde with an elFiciency of only about 25 per cent. 
Hence for ever)* 25 ft. lb. of energy turned into external 
mechanical work at least 75 ft. lb. are degraded into 
heal inside the body. In u maintained contraction, 
in which no actual work is done, all the energy used 
is turned into heat; wliile in such movements as 
running, the energy is indeed turned In part into 
kinetic energy, wluVh, however, is chiefly rcabijcjrbed 
into tlie I)ody as lieat. owing to the jolts and jerks 
and rapid movemculs of the limb.s, just as the energy 
of a motor car im a bumpy road is absorbed largely 
as heat in tlie tyres. In u single muscle twitch the 
rise of temperature is only about 0-003° C., and if one 
wishes to measure to r per <'ent.—and inr some purposes 
one mu.sl measure t*) o*i per cent.—it is neces.sary to 
n-ad to tlie nearest 0-00003° liowever, lie 

done, and with tiie wonderful electrical measuring 
instruments now available it has become comparatively 
easy. It is worth dijing, because the heat accompanies, 
and is a measure of, the chemical processes occurring 
in muscular activity, and its production can be followed 
continuously, and .so made to give us tlie time course 
of tliosc chemical processes. 

If the electrical record of the thermal response of 
the muscle to stimulation be carefully analysed, it is 
found that the hcat-production is by no means simple 
in its lime relations. In the first place, if the muscle 
be in oxygen, there is an evolution of heat lasting for 
many minutes after the contraction is over; and this" 
evolution of lieat is not small, but actually larger in 
total extent than the heat which occurs early in 
the contraction. In the absence of oxygen this 
delayed heat almost disappears. Clearly it is some¬ 
how connected with the recxivcry process Fletcher had 
noticed in an exhausted muscle, which wc all know 
in our own bodies; it is accompaAied, as Fletclttr 
and Hopkins had shown, by a disappearance of lactic 
acid. The recovery heat - production occurs more 
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rapidly at a higher pressure of oxygen. This agrees 
with what we know of recovery from exertion, or 
exhaustion, in man : breathing pure oxygen, instead 
of air, enormously increases its speed and complete' 
ness. Moreover, the magnitude of the recovery heat- 
production told one what happened to the lactic acid 
in recovery. One knew how much lactic acid was 
produced in a given contraction \ one knew, therefore, 
how much lactic acid was removed in the complete 
recovery from that contraction : if it were all oxidised 
the heat evolved could be calculated : actually the 
amount observed is only about i/6th of the amount 
calculated : hence the lactic acid removed in recovery, 
or at any rate its chief part, is not removed by oxidation, 
but in some other way. 

Apart from this delayed heat-production associated 
with recovery, one might have expected the rest of 
the heat to be given out rapidly, more or less ex¬ 



plosively, at the commencement of contraction. Con¬ 
traction has been likened to the explosion of a cartridge: 
the muscle suddenly gives out heat and develops force. 
This force, however, represents a state of elastic 
potential energy in tlie muscle, and when the muscle 
relaxes this potential energy disappears, and we should 
expect it to reappear as heat. Actually the analysis 
of the heat-production in the single twitch shows that 
about 60 per cent, of it is evolved in the initial process 
of setting up the contraction, 40 per cent, of it in the 
final stage of relaxation. If the contraction be pro¬ 
longed, there is in addition a prolonged evolution of 
heat, lasting as long os the contraction, the rate of heat- 
production being proportional to the force maintained. 

There are, therefore, four phases in the heat-produc¬ 
tion of muscle^corresponding (i) to the development, 
(a) to the maintenance, and (3) to the disappearance of 
the response, and finally (4) to recovery therefrom. A 
sipaple physical plcturejof the system is given (Fig, i) by 
an electromagnet, pulling on a piece of iron attached to 
a sjping: a key: a battery: and a dynamo (driven by a 


combustion engine of some kind) to recharge the latter. 
Energy is con%umed in setting up the puU of-the 
electromagnet, energy is being consumed all the time 
in maintaining the pull, energy—the potential energy 
of the magnetic field and the spring—is liberated when 
the current is* broken, and energy is used in rechw^ing 
the lottery. 

This picture has recently been given a more concrete 
chemical form. In contraction the lactic acid comes 
from glycogen; in recovery the lactic acid is restored 
as the glycogen from which it came, apart from a small 
proportion—about ^th—which is oxidised to provide 
energy for the restoration. In the setting up of the 
contraction, therefore, lactic acid is liberated ; in 
relaxation it is neutralised ; it somehow produces the 
mechanical response by the action of its acidic part 
upon the structural protein elements of. the muscle 
fil)re. J’rotein is a weak arid at the hydrogen ion 
concentration of the body, and the structural elements 
of the muscle arc in effect highly ionised sodium (or 
potassium) .salts of protein. These, structures therefore 
have a negative electric charge, all along their length, 
each element of the structure repelling every other 
clement. The localised production of lactic acid 
causes the formation of sodium (or potassium) lactate, 
and of undissociated protein acid: the protein structure 
is discharged electrically; its elements cease to repel 
each other, and shortening occurs. It is well known 
tliat if the surface charge of mercury, in contact with 
sulphuric acid, be changed by conduction from outside, 
there results a change of surface tension, and so a 
movement of the mercury. This principle is utilised 
in the capillary electrometer, and would seem to have 
been employed by Nalurt* in the muscle. Tlie heat 
associated with contraction is due to the chemical 
formation of lactic acid from glycogen. As soon, 
however, as the lactic acid is free it is neutralised 
by the alkalies of the muscle, and relaxation sets 
in, the heat produced in relaxation being due to the 
chemioil process of neutralisation. To maintain a 
contraction therefore requires a balance between the 
rate at which lactic acid is produced and the rate at. 
which it is neutralised. Finally, in recovery, the 
neutmlised lactic acid is slowly removed and restored, 
by the working of some unknown recovery .jxiechanism, 
by which 5 parts of it are restored, and i part oxidised 
to supply the necessary energy, 

Exerdte in Man. —Our knowledge of the nature of 
muscular work in man has been derived largely from 
a study of the amount of oxygen used, and^the various 
characteristics and thne-relatii^.of thc’oxygen supply. 
The subject of the experiment carries a large bag on 
his back (Fig. a) and by means of a mouthfriece con¬ 
taining two valves, and a ^pe and tap, he can breathe 
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m fresh air from the outside atmosphere and expire 
it automatically into the bag. A' sample of the 
expired air can be collected for any desired interval. 
An analysis of it^ a measurement of its volume, and 
a knowledge of the composition of the inspired air, 
allow a determination of the oxygen taken in and the 



Kio. a.- Hau, pj|>c, viiIvM, anj mouihpiece u*>c<l to invf<iijiati 
the gAtuoiiH exU>ani;o.b of matt duiing ntnning. 

carbon dioxide produced. From these the amount of 
energy used by the man during the period in question 
can be calculated. A point immediately brought out 
is (as in the isolated muscle) that the oxygen must be 
regarded, not as being used during the actual exercise 
itself, but in recovery, each element of the oxygen 
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Fic. i.— Oxygen intake in recovery after exercise: exerciM. 
ends at time o, 

consumption corresponding to recovery from a previous 
element of the exercise (Fig. 3). 

Many kinds of exercise have been investigated, for 
example .bicycling, swimming, climbing, walking, 
Tumung, skhing, and skating, and even the laborious 
process of pushing a motor bicycle up a hilj i The 


two main types of muscular exercise are: (fl) very 
violent exercise lasting for a short time, and (b) 
prolonged exercise of a more moderate kind. 

Violent Exerdie.—Let us take first the case of very 
severe exercise, for example, That of a man running^ 
too yards at top speed. The first personal impression 
which one forms of such severe exercise is that 
immediately after it, and often for a comparatively 
long lime after itj'panting occurs. The oxygen taken 
in is used almost entirely in recovery. In one experi¬ 
ment a good runner ran 225 yards in 2^1 seconds, and 
in the succeeding quarter of an hour recovered from 
his effort and used an extra litres of oxygen in so 
doing. Such exercise, if it could be continued in¬ 
definitely, would require about 22 litres of oxygen 
every minute, but from other experiments the suiiject 
is known to he incapable of taking in more than about 
4 litres per minute. Hence, during the most violent 
effort of which he was capable, he was using energy at 
about 5A times the rate that would have been possible 
had il been necessary for him to depend upon a con¬ 
temporary supply of oxygen. 

The “ record ” is held by a man of 46, who by means 
of a rapid quarter-of-a-mile run, followed by violent 
gymnastic exercise for 30 seconds, succeeded in making 
him.self so exhausted that i.ti- litres of oxygen had to 
be used in recovery. This amount of oxygen would 
have maintained )iim quietly in bed for about an hour! 
It is clear that the body can gel energy “ on credit,” 
which it has to repay after the exercise is over, by 
taking m later un extra amount of oxygen. It acts in 
the same manner as an accumulator, which can be run 
down at a very high rate for a short time and recharged 
afterwards. The discharge process is the formation of 
lactic ncid from glycogen : in recovery this is reversed, 
the energy for the reversal being provided by com¬ 
bustion. Tlie maximum luetic acid production in the 
muscle determines the limits of exercise, and the 
magnitude of the “ maximum oxygen debt.” 

Prolonged Exercise.-— Let us now discuss the case 
of exercise continued for a long time. Jly the most 
extreme effort of the respiratory system, a healthy 
man ram take in about. 4 litres of oxygen every minute. 
Ckinsider, then, the case of a man taking exercise for a 
long time, say for an hour, during which time he will 
lake in and use anything from 150 to 240 litres of 
oxygen. An oxygen “credit” even of 13^ litres is 
only a small fraction of the oxygen which he can 
actually take in during the hour of ex 0 rcise. Hence, 
he is limited in such types of exercise, not by the 
magnitude of the “ debt ” to which the body can submit, 
not, that is to say, by the lactic acid Inaximum of hJs 
muscles, but chiefly by the maximum rate at which he 
can take in oxygen. The oxygen is brought to the 
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lungs by the movements of respiration, thence diffuses if it could be continued, require an amount of oxygen 

through the lungs into the blood, which is pumped comparable with running, even at so slow a pace as 

round the fx)dy to the active limbs and muscles. The eight miles an hour. In such exercise, however, an 

amount of oxygen, however, which can be carried by extremely violent contraction in the very muscle that 

the blood is comparatively small, namely, only alwut requires the energy almost entirely prevents the supply 

^th of its total volume. of blood to it, no oxygen is received, lactic acid rapidly 

The e/Ficiency of tlie mechanism by which the oxygen accumulates, and exhaustion sets in. 
is carried round in the circulating blood depend.s very Similarly, in sut^h types as rowing, m which part of 
largely on the efficiency and capacity of the heart, the body is in a .state of stres.s during a large part of the 

For prolonged vigorous exercise a powerful and efficient time and the rhythmic movements are relatively slow, 

lieart is essential. If, hi)We\-er, liie lungs be too small the supply of oxygen is more difficult. Consequently 

the oxygen pressure in them will fall loo rapidlj when rowing appears to strain the heart more often than 

a given amfjunt ot oxygen is earned away by the blood, other kinds of athletic effort. For an easy and vigorous 

and the smaller the lung.s tlie shorter will l>c the time circulation no exercise seems to compare with running 

(for agiven hlood'flow) during which each dropof blood «n the flat ; here the movements are very rapid and 

lingers in them in i-ontact with llie air. The smaller the muscles are rigid during only a fraction of each 

the lung.s,liiercforc, th(' Ie.ss opportunity will tlie blood cycle; consequently the blood can run through very 

ha\'e of collecting its required oxygen; the smaller the easily, and it gels helped along in the veins by the 

lungs and the less efficient their ventilation, the lower j'dts and jerks and .shakes which tlie body receives, 

will be the jiressuro of oxygen in the arlena) blood. fi^nd by the rapid rliythinic prc-ssures which are applied 

Now liic lieart is an exiremei)' vigorous and hard- to the veins by the movements of tiie limbs. Tlius 

working organ, and it hu.s the first <'all ujion the oxygen from tlic jKiint of view of taking a.s much c.xercisc m 

whicli is carried by the blood. The coronary artery a given lime, with as little strain on the Iieart as 

takes blood directly Iroin the aorta, and carries it possible, running is jirobably superior in type to any 
round the Iieart muscle itseil. If the lungs be small, or knid of exorcise. 

Iheir ventilation inadeiiuate, or their walls too nn- lunclion of llie heart in exercise i» so important 

permeable, the pressure of oxygen in the arterial blood that a vivid appreciation is desirable of the extra- 

will begin to fall ; consixjuciuly tlie heart itself will onlinary tasks it sometimes undertakes. A .suliject ut 

gut a lower pre.ssure ol oxygen--it will sl«jw up or give ni stone w'eighl .succeeded m taking m about 4*2 

a less effective heal, tlie blood-flow will l>e slowed, ami litres of oxygen in a minute, while running round a 

the oxygen pre.s.sure in the blood will rise again to track at alioul 9 miles per hour currying a bag and 

another higher value. Thu.s a iialam-e wil! be reached breuihnig through vahes and mouth-piece. Now the 
in winch eacli unit in tiie <loui)lfi niechanisin is working amount of oxygen which the blood can take in and give 

at its limiting capacity, and one will find in atlilctes, out, as il circulates once through the body, is certainly 

who are capable of long-continued effort, that there i.s not more than about Jth of its own volume. lienee at 
a combination of {a) a vigorous and efficient heart, least 7 times 4’2 litres of blood per minute, i.e. about 

and (fi) capacious lung.s eapulile of rajiicl and exleasive 30 litres, were circulating round his body during this 

ventilation. experiment. The largest water-tap in an ordinary 

A vigorou-s output of blood by the heart requires a house has an output whicli is poor when compared 

vigorous return of blood to the heart. On the venous with tliat of a human heart. It is little w'onder that 

.side of the small ca})illaries which feed the mascles the heart goes wrong sometimes; the wonder is that this 

with oxygen, there is little pressure left to drive the happens relatively so seldom. 

blood along to the heart. In the veins., therefore, the An Example from Athletics.—The way in which the 
flow of blood i.s largely determined by the activity capacity of the body for exercise depends upon the 
and movements of the liody. The vein.s arc provided supply of o.xygen, actual or potential, can be illustrated 

with valves, and the alternating movements of the by an example from athletics. A certain subject is 

limbs and muscles help to pump the blood along the capable of taking in about 4*2 litres of oxygen per 

vein.s. If the body be rigid the arteries and capillaries minute; let us assume that his maximum oxygen 

are constraineiand tlie blood-flow is hindered, wliilc the credit is 13*2 litres, as found by Lupton in another 

veins get none of the rhythmic clianges of pressure subject. Suppose that at the end of a race his oxygen 

which tend to pump the blood along them, and so they supply, actual or potential, is completely exhausted, 
f^il to supply the heart with blood. Such exercise as Then clearly if he runs for a minute be has (4'2-f-13*2) =» 

holding oneself up with arms bent, in a gymnasium, on 17*4 litres to spend altogether ; if he runs for two 

a pair of rings, is not in itself violent, and would not, minute (2 x4*2 + i3*2)»2i*6 litres altogether, or io’8 
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litres p^r minute ’: if for five minutes, 34'a litres 
alfogether, or 6'8 litres per minute. The reason why he 
can run faster in a short race than in a long one is that 
his average rate of expenditure of oxygen can be higher. 
Now the following table gives the best performances, 
at various flat distances, of this subject, together with 
calculations therefrom, on the above assumptions: 


DbtiaM. 

^ mile. 

i mile. 

i mite. 

I mile. 

2 ffiltei. 

Tima .... 

33 sec. 

i m. 17 fl. 

a m. 3 k. 

4 m. 45 * 

10m JOS. 

Avaragfl Bpae<I, 
matics per nun. 

455 

4»9 

39) 

339 

305 

Oxyico avail- 
aMeio thisgme 
(lit.) .... 

17 

iS-f) 

at-e 

33> 

57-3 

Oiygcai requlre- 
mect per min 
at tbu speed 
(lit.) .... 

ig-a 

U5 

10-6 

71* 

5-5 


If, therefore, the maximum rate at which a fit man 
can run a given distance does depend only upon the 
amount of oxygen he can obtain (a) out of income 



!■!(/, 4 — Ohyjjcn refiiiireniem per minute fur running at fUffcrent hpeeds: 
calculated from the data in the prevtoiis Table. 

through the lungs and circulation, and ( 5 ) on credit, 
then, knowing the maximum intake and the maximum 
credit, one can calculate tlie requirement at the different 
speeds. Running at 306 metres per minute, apparently 
about 5'5 litres of oxygen per minute were required; 
at high speeds much more; at the highest speeds enor¬ 
mously more (Fig. 4). 

It is instructive therefore to inquire, by direct 
experiment, whether the oxygen requirement of running 
really has the value we have calculated, whether it 
really rises so rapidly as the speed of running is in¬ 
creased. The oxygen can be measured as before. It 
is necessary to take into account not only the oxygen 
actually taken in, but also the increase in the oxygen, 
debt during the period of running. The subject stands 
at rest and measures his resting oxygen consumption; 
he runs 100 yards at the required speed; during the 
run and in the following fifteen minutes lus oxygen 
intake is jneaaured; from this is subtracted the oxygen 


he would have used had he remained at rest the whole 
time; the remainder is the oxygen consumption due 
to the exercise, during and in complete recovery from 
it. The result is exactly as shown in the figure: the 
measured oxygen requirement rises continuously as the 
speed is increased, attaining enormous values at the 
highest speeds. Hence we may conclude that the 
maximum time for which an effort of given seventy 
can be maintained is determined mainly by considera¬ 
tions of the oxygen supply, actual of potential, to the 
active muscles. * 

Economy of Movement. —This leads us to the 
important practical question of whatsis called the 
“ efficiency ” of movement. Clearly if a given move¬ 
ment can be carried out more economically, i.t, at the 
expense of less energy, then less oxygen will be required 
for it, and its maximum duration can be increased. 
It seems probable that the difference between a good 
long-distance runner and a bad one may often be due, 
not to the fact that the good runner has a more effective 
mechanism for supplying his mu.scles with oxygen, but 
rather to the fact that he carries out his movements 
with greater economy. In any category of muscular 
effort the unpractised person will use inappropriate 
muscles and movements, or will use the appropriate 
muscle with an inappropriate force or rhythm. Some 
people’s nervous systems are naturally athletic: the 
pictures they form of muscular movement, in terms 
of the sensations which it gives them, are clear, vivid, 
and sharp: they realise easily, from its subjective 
aspects, the most economical, the most effective, and 
the most convenient manner in which to employ and 
co-ordinate their various muscles, both in the power, 
the phase, and the rhythm of their several re¬ 
sponses. Other people are clumsy, ineffective, and 
uneconomical. 

If the timing of the valves of a motor, or the timing 
of the spark, be wrong, or if the valve clearance be not 
correct, the efficiency drops; so it is in an animal: 
if the muscles do not react with one another in the 
right phase, with exactly the requisite force, and in 
the appropriate rhythm, the movement becomes un¬ 
economical. This economy of effort can, in part, be 
taught; but just as all the practice in the world will 
not turn some quite intelligent people into mathe¬ 
maticians, so all the practice in the^world may never 
turn some quite powerful and well-developed people 
into first-class athletes. Training and practice arc 
essential, but they can only build ^on an aptitude 
already there. If a subject use his muscles uneconomic- 
ally, if—«o to speak—the timing and clearance of his 
. valves be wrong, he will need an excessive supply of 
oxygen. Consequently he will be an ineffective athlete, 
or an ineffective workman: he is uneconomical. Athletic 
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prowess depends not only upon a large oxygen supply, 
but upon a low oxygen requirement. 

Mechanical Efficiency.—Finally, let us consider the 
“ mechanical efficiency ” of muscular movement in its 
more technical sense, of work done divided by energy' 
utilised in doing it. The mechanical efficiency of a 
steam engine may be from 5 per cent, to 20 per cent.; 
of ft gas engine it jhay be higher, say up to 30 per cent. 
In man, the mechanical efficiency of muscular move¬ 
ment may be as high as 25 per cent.; the remaining 
75 per cent, loss of energy is a serious thing : to what 
is it due ? It seemed, from the purely physico-chemical 
point of view, that an efficiency of 100 per cent, was 
conceivable : the free energy of the oxidation of food¬ 
stuffs is very large. We know, however, that the iKxiy 
has been organised so that it can go on for a while 
without .sufficient o.xygen ; it is like an accumulator: 
it <*an he discharged and tlien recharged: it ran run 
into debt for oxygen, and pay off its debt ulterwards. 

If an animal like man w'erc forced to live within 
hi.s “ oxygen-income,” and were uiilc onl\ to make 
efforts which were possible on his contemporary 
oxygen supply, he would be a very feeble creature: 
only about as energetic (for short-lived effort) a.s 
he actually is. Moreover, o.vidation in tiie body i.s 
a very slow thing; it takes minutes to complete, and 
it would be a disadvantage to take three minutes over 
every muscular movement. Hence the mechanism of 
the muscle has been evolved and differentiated on a 
different plan : oxidation i.s not the chemicid reaction 
which directly and immediately provides the mechanical 
energy of the muscle: the actual process wlucit produces 
the mechanical energy appears to be some kind of 
explosive transformation of a glucose di-pliosphoric 
ester into lactic acid, and the .subsequent physical or 
physico-chemical reaction of thi.s lactic acid with the 
protein structures of the muscle. In recovery the 
lactic acid is restored, about ^th of it, to the precursor 
from which it came, the remaining Jlli (or its equivalent 
amount of glycogen) being oxidised to provide the 
energy for the reversal. Mechanical energy is liberated 
only in the first stage, which appears to have a very 
high “ efficiency ’’—probably about 100 per cent. In the 
recovery stage, however, 150 unit.s of heat are liberated 
by oxidation for every 100 units in the initial stage, 
and this reduces, the efficiency of the whole cycle to 
about 100/250, i.e, to about 40 per cent. Apparently, 
therefore, a big reduction in efficiency is effected simply 
by taking prop^ account of the recovery process, and 
is due to the need the animal often experiences of 
taking violent exercise, so to speak, “ on credit.” 

Jlven so, however, 40 per cent is far higher than 
the efficiency actually found in man : the remaining 


reduction of efficiency is due to two other factors: (a) to 
the rapidity of the ffsual type of mUspular movement, 
and to consequeiit frictional^loss inside the muscle; 
and {b) to the physiological effort associated with 
maintaining a contraction. 

With regard to (a), muscle is made tip of a viscous 
material, not unlike egg-white or tfeacie, with a fine 
network of membranes, fibres, and tub«s throughout 
it: the joints, the tendons, the connectite tissue, the 
blood-vessels and the blood within them, ire similarly 
of a viscous nature. Now, when a viscous fluid is 
forced to flow, mechanical energy is wasted and turned 
into heat: the fa.ster it is made to flow, the more energy 
is degraded. But when a muscle changes its form, and 
produces a movement in a limb, the tissues have all to 
fall into a new fonn, viscous fluid has to flow into a 
new dispo.sition. energy is degraded into heat: and in 
the more rapid movement we should expect more 
energy to he wasted. Experiment amply confirms thi.5 
expectation ; the frictional loss Is greater, the greater 
he the speed of movement. Tliis cxplam.s why it is so 
laborious to pedal a bicycle on too low a gear, and why 
very rapid running requires such an enormous amount 
of energy. In both cases the external resistance may 
he small or negligii>le. The internal resistance, however, 
is large, and increases directly as the .speed of movement, 
until finally a limit is reached at which no further 
increase in speed is possible; every muscle fibre is then 
working to its physiological limit of s])ccd and power, 
merely in overcoming its own internal resistance. 

With regard to {b), just as it is inefficient and tiring 
'to move our limbs too rapidly, or on too low a gear, so 
also it is inefficient and tiring to move them too slowly, 
or on too high a gear. This simple observation gives 
us the clue to the third and final reason wiiy the 
efficiency of muscular contraction is relatively so low; 
a contraction which continues too long requires energy 
to maintain it, as well as energy to set it up, and from 
the point of view of doing external work the maintenance 
of contraction is ineffective. Experiments were made 
in which the heat produced by a muscle was determined 
as a function of the duration of the stimulus exciting 
its contraction. After an initial outburst of energy 
associated with setting up the contraction, the beat- 
production increases uniformly as the duration of the 
stimulus is increased. Hence we see why slow' and 
prolonged movements are inefficient: a large and 
unnecessary part of the energy Is used in maintaining 
the contraction. This is the phenomenon we all know 
in our own bodie.s: to attempt to lift a thing which is 
too heavy for us to move is more tiring than actually 
to lift a thing we can move, even though no work at all 
—in the mechanical sense—be done m the former case. 
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Labour and the Universities. 

T he subject of “Labour and the Universities” 
was included in the agenda of the annual 
conference of the Universities of Great Britain and 
Ireland held in London on May 13, Mr. Arthur 
Greenwood, M.P., who opened the discussion, sai'd 
that the Trade Union, Co-operative, ahd other workirijf^ 
class movements «ieeded in an increasing measure 
trained men with the broad outlook and the other 
qualities which a university education could give; 
but he did not believe they were getting a fair eharO^ 
of the existing resources. This defines one part of 
the problem of Labour in relation to the universities 
in the simplest and cleare.st language. Admittedly 
the problem is not yet solved: but, as Prof. Elton 
of the University of Liverpool said, there is a dis^ 
position on the part of the universities to do all that 
can be done to find the solution. He invited Mr. 
Greenwood and his friends to tell the universities 
plainly what tliey wanted, coupling the invitation 
with a lunt that the Labour Party must not expect 
the teaching of such subjects as economics and history 
to be adapted to the political tenets of their party. 

“ Some sections of Labour,” Prof. Elton said, “ sus¬ 
pected that university economics might be capitalistic 
economics, and that history might be some form of 
Imperial history ”—a suspicion whicli he believed to 
be unfounded. 

One other warning might have been added. The 
educated man is not created pn saltum : he is the 
product of years of toil, sacrifice, dedication. It may 
be true, as Mr. Greenwood said, that knowledge and 
an enthusiasm for knowledge would give the working 
classes something which no trade depres.sion could 
take away. But how much study would tliis require ? 
Witli tlie rapid advance of knowledge in all subjects, 
the problem of education becomes more and more 
complex for everybody, but especially for those who, 
under our present social system, are obliged to 
devote most of their time to forms of labour which 
arc remunerative only in a physical sense. Prof. 
Burnet, in his recent Romanes lecture, warned us that 
specialism, pushed to its logical conclusion, would 
land us in a society where no one knew anything 
that any one else knew. There is i^al danger that 
working men may look with indifference on the 
Mount Everest of science. It is fair to say, however, 
that the higher education of the wording classes, as 
directed and inspired by the Workers* Educational 
Association, has shown a disposition to encourage the 
thorough and humane study of a# relatively sm^ll 
fidd in a spirit which gives to the student not only 
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knowledge of facts but wisdom to understand and 
interpret: 

Knowledge is proud that he has learned so much; 

Wisdom is humble that he knows no more.” 

If, as wc hope, there is no confusion of ideals in 
regard to the higher education of the working classes, 
questions of method and machinery should not 
present insuperable difficulties. The needs of the 
adolescent arc, in many respects, distinct from those 
of the adult. Representatives of the Labour Party 
have often contended that there is at present in the 
■^outh of the working classes a great “stream of 
talent ” which is allowed to run to waste. This 
contention has never been fully proved; but if it is 
true, the blame must rest with the Board of Education 
and the local education authorities for neglecting 
their statutory duties. As to the adult, the tutorial 
class and summer cour.se are methods which have 
stood the test and yielded good rcsult.s. Tlie Master 
of Bolliol, in a paper read at the conference, said that 
the summer school required to be better organised 
and more developed. Sixteen years’ exjterience had 
.shown what potentialities were in that direction. 

- Another possibility was the organisation of one-year 
courses of intensive study in universities for selected 
extra-mural students so that adult education might 
breed its own teachers. Finally, he suggested, there 
was a need to develop the system of resident tutors 
in districts—” decentralised university work.” 

So much on the question of what the universities 
can do for Labour. There remains the converse 
question—what the Labour Party can do for the 
universities ?—a question which has assumed greater 
importance since the Labour Party became His 
Majesty’s Opposition. It is gratifying that the Labour 
Party, alone of the great political parties, lias made 
the question of university education the subject of 
formal investigation and study. Their memorandum 
of evidence submitted to the Royal Commission on 
Oxford and Cambridge Universities, and recently 
published in the Appendices to the Report, gives 
proof of an earnest desire to make our ancient uni¬ 
versities more efficient in a national sense. The 
memorandum is unsigned, and it is therefore difficult 
to determine its final authority. It speaks throughout, 
somewhat oracularly at times, in the name of the 
Party. Occasionally, however, the views expressed 
appear to have a personal character. For example, 
can it be supposed that the average member of the 
Labour Party, whether a horny-handed son of toil 
or one of the so-called ” intellectuals,” feels with any 
ii^tensity of cooiction that “ the old Pass course 
both at Oxford and Cambridge should be abolished ” ? 
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There is much to be said for thh view that speciolisa- 
tioD has been carried too far In oniverslty educarion 
and that, for teachers particularly, a broader course 
of study than is at present offered by the Honours 
scho{^ is to be preferred. In the United States, 
the first degree is granted on a general course of training, 
specialisation being postponed to a later age. Proposals 
to introduce ” honoura ” degrees on the English pattern 
have been vigorously resisted in America on the ground 
that it is undemocratic to label some citizens as 
intellectually superior to others. Should not these 
questions of curricula be .settled by educational ex¬ 
perts rather than by work-a-day politicians ? 

The control of the universities which receive financial 
aid from the Slate is on a different footing. The 
memorandum states that “ the Labour Party does 
not wish to deprive the universities of their independ¬ 
ence; on the contrary, it would encourage their 
initiative within the national educational system ”; 
but it goes on to, assert that “sometliing of the nature 
of continuous administrative control by the State 
must be undertaken.” Thus are our universities to 
be placed on the slippery slope which leads to intel¬ 
lectual regimentation. Question.'i of new developments 
in literary and scientific research in universities will 
have to be submitted to Government officials as are, 
under present arrangements, questions of supplies for 
elementary schools. 

No doubt co-operation and co-ordination could be 
carried further in university education, and the Govern¬ 
ment might stimulate the self-activity of the universities 
in these matters. But the doctrine of continuous 
administrative control is fraught with danger. Mr. 
Wood, tlic president of the Board of Education, 
speaking at the conference, admitted this. ” In my 
judgment,” lie said, “if the universities are to fulfil 
their functions and duties, it is vital that they 
should retain the fullest measure of liberty possible. 
There is at present no disposition to challenge that 
principle. So long as the universities can justify the 
work that they are doing, so long, I think, Parliament 
win be prepared to trust the universities to do it.” 


Psycho-analysis. 

(i) Conditions of Nervous Anxiety and their Treatment, 
By W. Siekel. Authorised translation by Rosalie 
Gabler. Pp. xii+435, (London: Kegan Paul and 
Co., Ltd.; New York: Dodd, Mead and Co., 1933.) 
35s. net. 

(3) Some Applications of Psycho-AnalyHs, By Dr. 
Oskar Pfister. Authorised English^ version. Pp. 
353. (London: G. Allen and Unwin, Ltd., 1933.); 
ifis. net. 
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(3) : or Ae Psychdo^ of Indmiva^ 
iiiin. By Dr. C. G. Jung. Translated by H. Godwin 
Baynes. (International Library of Psychology, 
Philosophy, and Scientific Method.) Pp. xxu+654. 
(London: Kegan Paul and Co., Ltd. \ New York : 
Harcourt, Brace and Co. Inc., 1923.) 25r. net. 

(4) Psychology and PoliftVr, and other Essays. By 
Dr. W. H. R. Rivers. (International Library of 
Psychology, Philosophy, and Scientific Method.) 
Pp. vii + i8i. (London; Kegan Paul and Co., 
Ltd .; New York: Harcourt, Brace and Co. Inc., 
1923.) i2r. 6 d. net. 

(5) Conflict and Dream. By Dr. W. H. R. Rivers. 
(International Library of Psychology, Philosophy, 
and Scientific Method.) Pp. xi + 195. (London: 
Kegan Paul and Co., Ltd.; New York: Harcourt, 
Brace and Co. Inc., 1923.) 12s. 6d. net, 

(6) Problems in Dynamic Psychology: a Critique of 
Psycho-analysis and Suggested Formulations. By 
Dr, John T, MacCurdy. Pp. xv + 383. (Cam¬ 
bridge : At the University Press ; New York : The 
Macmillan Co., 1923.) 12s. 6d. net. 

(i) physician who makes acquaintance with 

X psydio-analysis in this, the first of Dr. 
StekePs clinical works to be translated, will assuredly 
experience some kind of emotional reaction. The 
author lakes for granted that therapeutic aims .should 
not be hindered by reticence or taboo, but although 
medical men liave accepted that principle in regard to 
the anatomy and physiology of sex, yet its application 
to the psychological factors is, in the form presented by 
Dr. Stfkel, so thoroughgoing os to aiouse certain 
opposition. The reader may capitulate in face of the 
mass of clinical evidence, or find in the frequent and 
facile dogmatism of the author a reason for rejecting 
whatever appears strange or new. The statement, for 
example, that “ the sex impulse may be directly 
identified with the instinct of self-preservation ” 
(page 3) is presented with no evidence or explanation, 
and we are left to guess whether it is a tenet of psycho¬ 
analytical orthodoxy or one of Dr. Stekel's own bright 
thoughts. 

The many blemishes of this nature are unfortunate, 
for the book fills a gap in medical literature by its 
detailed accounts of the bodily symptoms of the 
anxiety states, symptoms which are commonly treated 
from the physical point of view with a total neglect of 
the underlying mental condition. Heart and stomach 
neuroses, asthmatic attacks, even the anxiety attack 
-itself, rarely mjpet correct recognition, and Dr. Stekel 
gives clinical’examples of all these with the mental 
factors fully analysed; a host of other disorders— 
phobias, professional neuroses, stammering, and the 
*NO. 3803, VOL. 1 1 2] 


jike—are adequately illustrated. The psychical treat¬ 
ment of epilepsy is approadied with commendable 
caution, but the enthusiasm and confidence with whidi 
the author handles the therapeutics of melanchClia are 
not shared by his analytical colleagues. 

The book is a blend of useful information with rash 
dogma. The translation shows many literal errors and 
should have been revised by some one acquainted with 
medical terminology. 

(2) Dr. Pfister %:ombmes the functions of pastor, 
pedagogue, and psycho-analyst, and his writings are 
regarded by psycho-analysts as serious contributions to 
their subject. In hi.s opening essay he tilts at orthodox 
psycliology, which certainly has failed to render to 
medicine or education the service that psycho-analysis 
offers, but in Great Britain at least the ‘‘ jeychology 
of the schools ” no longer refuses to admit, however 
grudgingly, the importance of Freudian fundamentals. 
Pfister quotes from Stern the advice to differentiate 
between the actually perceived external fact and the 
interpretation attached to it. Psycho-analysts some¬ 
times offend against this self-evident maxim in one 
direction, and their critics, on the other hand, often 
insist upon treating observations as if they were inter¬ 
pretative artefacts; it is notable that Pfister makes 
clear in his analyses what are the patient’s associations 
—the perceived facts—and what are the interpretations. 

Pfister’s analysis of an artist and his art serves the 
double purj)ose of illustrating technique and studying 
the psychological processes of artistic inspiration, 
which is the manifestation of repressed desires and 
comes into line with neurotic symptoms and dreams, 
except tliflt an ingenious whole is created. The latent 
significance of a picture is for the artist, the manifest w 
for others, but may not the success of an artistic pro¬ 
duction depend upon an uncon-scious appreciation, on 
the pan of beholders, of the latent significance ? In 
the chapter on “ Psycho-analysis and Philosophy ” 
Pfister acclaims Freud as the first great positivist 
among psychologists, but makes a plea for metaphysics 
as a stage towards the highest plane of knowledge. Of 
more immediate interest is the relation of analysis to 
ethics, for, as the author points out, the most powerful 
ailment of Freud’s opponents is that his procedure 
is inunoral. Ethics, he says, is an empirical science 
standing in need of purely objective and sober criticism 
(p. 299), and “ all ethics which ascribe»to experience an 
influence upon its standards (and another kind of 
ethics is scarcely conceivable nowadays) may derive 
the most important doctrines from th«e discoveries ” 
(P- ' 95 )- 

Educationally, psycho-analysis aids more in the 
removal of inhibitions than in tht prescription ^f 
methods, and the chapter on “ Child Life ” is the most 
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useful in the book \ it gives accounts of actual case# 
which show that the analytic method of approach is 
the most hopeful one for the understanding and treat¬ 
ment of the neurotic ” child. 

There is a want of correlation between the different 
essays, and it is doubtful whether a reader new to the 
subject would find it made sufficiently clear: yet the 
book is useful to place in the hands of people who see 
only evil in psycho-analysis. 

(3) It is not realised that Freud tind Jung, starting 
with a general agreement upon observed material, have 
so far diverged that Dr. MacC'urdy expresses the usual 
Freudian view when he writes “ No attempt has been 
made to consider the theories of Jung because, quite 
frankly, I cannot understand them ” (p. xiii of “ Pro¬ 
blems in Dynamic Psychology Yet, although Jung 
admits that his earlier book (“ Psychology of the 
Unconscious ”) so aggravated the difficulty that “ many 
otherwise able minds became utterly confounded ” 
(p. 626), this book concerns practical psychology in a 
sphere where Freud offers little help. Psychologictil 
types have always l)een recognised : William James 
defined the tough-minded and the tender-minded, or 
the rationalist and the empiricist, and found llie 
history of philo-sophy to be mainly that of a clash of 
temperament. Furneaux Jordan (whose work with 
Herbert Page on “ Railway Spine ” i.s a neglected but 
important chapter in i)sychological medicine) is credited 
by Jung as being the first to give a relatively appro¬ 
priate characterisation of emotional types. Jung him¬ 
self has already developed the ideas of introversion and 
extraversion as character types, and in actual life the 
want of rapport between these types is a matter of 
daily observation. He notes “ the normal bias of the 
extraverted attitude against the nature of the intro¬ 
vert ” (p. 472). A recent novel attained success with 
its picture of the dis-harmony between the Introverted 
Mark Sabre and his extraverted wife, and whoever 
ventured to criticise the hero inevitably revealed, by 
the nature of his criticism, the nature of his own type. 

Jung now carries his analyses of types to a finer 
degree of differentiation, according as they are marked 
by excess of feeling, thinking, sensation, or intuition. 
His description is often practical and understandable; 
the extraverted intuitive type, for example, to which 
commonly belong merchants, contractors, specula¬ 
tors, agents, politicians, etc., is to be recognised in 
actual life, and, though he makes no mention of the 
application, a knowledge of the different types in 
children should' be a useful part of the pedagogic art. 
But his discussion of the type problem contains a good 
deal of what will appear to many readers as mysticism. 
H's conclusion ?» that each type views psychic pro¬ 
cesses in a manner peculiar to that type; that every 
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theory of the psychic processes is in its turn a psychic 
process; hence every individual supposes that there is 
only one interpretation of the psychic process, namely 
that which agrees with his type. “The scientific 
theorist is confronted with the disagreeable dilemma of 
either allowing mutually contradictory theories of the 
same process to exist side by side, or of making an 
attempt that is doomed from the onset to found a sect 
which claims for itself the only conect method and the 
only true theory ” (p. 627). Whether one rests content 
with this conclusion is a matter of one’s own psycho¬ 
logical type. 

(4) Dr. Rivers’s mode of thought was so remote from 
the rationalisations of politics that it was not easy to 
imagine him in the political woria; his candidature 
was only possible in the comparative, calm of a uni¬ 
versity constituency, and these essays, as Prof. Elliot 
Smith says in his prefatory note, were a most remark¬ 
able form of appeal to parliamentary electors. It 
seems likely that as electoral propaganda they would 
have met with only moderate success; a serious study 
of ‘‘ red-tape” as “ an attitude which must be under¬ 
stood if we are to correct the evils now associated with 
government control,” for example, lacks the emotional 
appeal of vituperation, and even in an educated con¬ 
stituency the ix'lief in the intellectual power of political 
ideas is .so strong tliut tew voters would be attracted 
by the view that “ no great movement is likely to 
succeed except under the leadership of one who is able 
to inspire a degree of confidence comparable with that 
which actuates the instinctive attitude of the animal 
herd towards its leader.” In fact, Dr. Rivers’s demon¬ 
stration of the strength of the in.stincLivc and unwitting 
motives in political and social life indicates the tactical 
weakness of liis own unemotional and logical present¬ 
ations. Nevertheless, those who turn away from the 
catch-words and pseudo-intellectualism of politics will 
find pleasure in these essays while regretting that the 
voice was that of one crying in the wilderness. Dr. 
C. S. Myers writes an appreciation of the work of the 
late Dr. Rivers, which expresses the feelings of all who 
knew him. 

(5) In the opening lines of his preface Prof. Elliot 
Smith tells us that “ The aim of this book is to give a 
sane interpretation of the significance of dreams . . 
and the implied criticism of other interpretations does 
not prepare us for the absence of emotion or prejudice 
that marks this posthumous work of Dr. Rivers. 
Accepting the truth of the main lines of the Freudian 
position, Dr. Rivers examined Iiis own dreams by 
encouraging a half-sleeping state in which the thoughts 
came which furnished the explanation of the dream. 
Working also with the dreams of patients, he tenta¬ 
tively propounded certain views as alternatives to 
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ilose of 'Freud. Instead of a wish-fulfUment be 
■egaxjled the aim of the dream as an attempt at the 
olution of a problem, generally associated with a 
:urrent difficulty, while he ascribes the form of the 
Iream to a regression to modes of activity character- 
stic of early life instead of to the influence of early 
lesires. These differences are not of vital import; in 
act, on page 98 reference is made to dreams and their 
maiyses recorded by Freud himself, in which Dr. 
Rivers found a striking similarity with respect to the 
•ecency of the conflicts they reveal, and he suggested 
:hat the dreams of a patient under analysis may be 
nfluenced by the attention of the dreamer being led 
oack to the experience of early life. 

Dr. Rivers doubted the scientific value of free associ- 
ition as a means of leading hack to the source of the | 
dream, thougli there may be clinical value in the 
material thus obtained. Iffistcr, in the hook reviewed 
ibovc, admits this doubt when he writes (p. 38): “ We 
do not by any means believe that every association . . . 
shows the paths by which the image under investigation 
was produced,” Freud’s conception of tlic "censor” 
is rejected in favour of the supposition that as sleep 
becomes deeper the dream takes on a more infantile 
mode of mental activity and hence i.s more disguised 
and more readily forgotten. In regard to tlie univer¬ 
sality of symbolism Dr. Rivers wa.s in more serious 
discord with psycho-analysts, liy "universality” he 
did not mean the invariabilit)' of the symbolic meanings, 
for the existence of such invariability i.s not claimed ; 
it is churned, however, that certain .symbolisms are 
innate and universal to all mankind, and tliis claim 
Dr. Rivers denied on ethnological grounds. 

This book, with tlut of Dr. MacCurdy, should be 
welcomed by psycho-analysts. The vigour of the 
heresy hunt is now abating, but, more than from the 
intimidatory effect of the hunt, psycho-analysis has 
suffered from the absence of scientific criticism. The 
death of Dr. Rivers has meant the loss of one of its few 
understanding critic.s. 

(6) Dr. MacCurdy assumes that his readers know and 
accept the observations of psycho-analysts, which he 
confirms from his studies of the psychoses, but when 
he examines Freud’s theoretical principles he finds 
them, to his surprise, not internally consistent. He 
meets difficulty in Freud’s conception of the ego and 
its relation to the libido and finds untenable the idea of 
the object libido being transformed into ego libido, 
while he rejects as arbitrary and unconfirmed Freud’s 
pathology of dementia precox as a withdrawal of the 
libido from the outer world with a transformation into 
ego libido,i He is content to regard the disease as 
marked by a central theme, often of a crude (Fdipus 
order, and the problem is how such a theme can gain 
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ascendancy. English i»ychiatri5ts will perhaps 
be surprised at the entire neglect of the pathological 
findings in this disorder, but the physiological and 
psychological points of view seem to be mutually 
exclusive. 

It is characteristic of Dr. MacCurdy’s position that 
he criticises Freud’s theories from a point of view that 
demands attention from Freudian orthodoxy, which has 
been (impelled to ignore the criticism of those who 
without investigation dismiss the findings of analysis os 
absurd and void of psychic reality. In the case of the 
w'ar neuroses, to quote a simple example, the use of an 
easy technique demonstrated the existence of buried 
memories that expressed themselves in the bizarre 
s)Tnptom.s of shell-shock, but discussion was impos¬ 
sible with objectors who rcfu.sed to acquire the technique 
neces.sar>' to confirm or confute the observations. 
Similarly the significance of the birth-phantasy—a 
common-place finding of analysis—^has not hitherto 
been subjected to useful criticism. But Dr. MacCurdy 
rcjccl.s as a wild speculation the idea that unpleasant 
feelings at birth have become the prototype of anxiety 
and arc repeated in states of anxiety (it is curious that 
the .same hj'pothcsis was propounded by Erasmus 
Darwin in “ Zoonomia ”); he agree.s that mythology, 
delusions, and dreams arc replete with examples of 
birth experience, but points out that tiie unconscious 
ideas of painful birth may originate in later life and 
have psycliic reality witliuut being memories at all. 
He agrees, too, that each analyst finds what he is 
looking for, but declares this a matter not of suggestion 
but of selection, and believes tlmt even with this partial 
selection cure results as .soon as sufficient unconscious 
energy is deflected from symptoms to eoastructive 
activities. A chapter is given to on appreciative but 
critical examination of the theories of Dr. Rivers. 

Tliis imjx)rlant book is constructive as well as critical, 
and ends with a coasideratioii of the co-operation and 
conflict of instincts and the statAients—^in which 
psycho-analysis takes the offensive—that " Ego and 
sex instincts, when in the ascendant, lead to the 
destruction or ineffectivenes.s of the individual,” but 
" The world o? men suffers and has suffered more from 
... insensate devotion to the herd than from all crime, 
insanity, or nervousness.” Millais Culpin. 

Chinese Potters and Porcelain. 

The Wares of the ^fing Dynasty. By R. L. Hobson. 
Pp. xvi + 240 + 59 plates. (London :• Beim Bros,, 
Ltd., 1923.) 84J. net. 

HIS admirable account of the arts and crafts of 
the Chinese potters and porcelaiit-makers during 
those spacious days of its history when the Celestial 

C I 




90 


NATURE 


[July 21, 1923 


Emperors held sway over the larger part of eastefti 
and central Asia is wc^y of its great subject ] and 
one could not award it higher praise. The position of 
Chinese porcelain is so commanding in the. history of 
man’s art and craftsmanship, and its example and 
influence have proved so dominant in Europe, as well 
as in the Far East, tiiat so comprehensive and reasoned 
a survey of its development will prove of signal interest 
to all lov'crs of fine and noble porcelains; whether their 
predominant interest is centred in the wares of Asia 
or in tliose, of later date, that have been made in 
Europe. Only an untiring student and scholar, who has 
charge of a famous collection such as that in the British 
Museum, and who Iias worked, there and elsewhere, at 
the subject in all its aspects, could liave produced a 
volume of such sterling worth. All available source^ of 
information have been utilised—the accounts of early 
European travellers are drawn upon equally with the 
l&test records of exploration and research — so that 
we are here presented with as tru.stworthy an exposition 
of the subject as wc arc likely to obtain, and one which 
might well seivc as a model for later workers in 
similar fields. 

It is refreshing and gratifying to find such an authority 
as Mr. Hobson dealing so outspokenly with some of 
the common misconceptions cherisiied by many 
dealers and collect<jn5, “ Misconceptions about Ming 
are so many, and the word has been so frequently 
abused, that it will be well to devote a little destructive 
criticism to the things which are not Ming, but too 
often masquerade as such. . . . Ming is not a home 
for stray pots, in which every mongrel piece, wliich 
has no fixed attribution, can find a refuge. . . . Not 
long ago all glazed pottery figures were called Ming 
as a matter of course. No sclf-respccting merchant 
would have thought of stocking »mything later in that 
line of goods,. . etc.” Tliese are but two examples 
of many tliat rmght be cited wliere Mr. Hobson, as 
befits his positSn, has performed a real service to 
students and collectors alike ; but many such illumin¬ 
ating dicta occur throughout the work, and it is encour¬ 
aging to find valuable advice and information conveyed 
in such an authoritative and unhesitating a fashion. 

Two special cliaptcrs are devoted to a consideration 
of Ming teclmical methods, and they liavc been com¬ 
piled in such a way as to provide a sound and trustworthy 
foundation on which the collector may base his own 
knowledge. In addition to a clear and succinct account 
of the raw materials used in the body and glazes 
and the regions whence they were obtained, there' 4 s 
a description of how the more important varieties of 


wffl as the fact that the painted designs were mostly 
based on well-known paintings and on such standard 
patterns as those used in silk-brocades.- These had 
been filtered through the hands of the Palace artists, 
whose designs were sent to Ching-tfi Chgn to be copied 
on the ware by the porcelain decorators. 

As an example of concise statement it would be 
difficult to surpass Mr. Hobson’.s account of the method 
by which gold was applied to the Ming porcelains. 
** Gilding was used from the earliest reigns of the Ming. 
It was the last operation in the manufacture and always 
required a separate firing at a low temperature. Thus 
one of tlie red bowls described will be fired first in the 
full heat to take the body and glaze and develop the 
underglaze blue inside the bowl, then it would have 
the outside covered with red enamel which had to be 
fixed in the muffle stove; and finally the gilt floral 
pattern would be painted over this red and fixed by 
another visit to the muffle. In several cases the gilding 
on these red bowls i.s applied in the form of gold leaf, 
while in otliers it was evidently painted on wdth a 
brush.” 

S|Kice will not permit me to dwell further on the 
merits of the work, but allention must l)e directed to 
the excellence of the numerous illustrations and the 
selective skill with which objects have been chosen 
to rover, adequately, sucli an extensive field. The 
coloured plates are of rcniarkalde excellence ; the 
subtlety of tlie (!hia Ching bowl decorated with enamel 
colours (plate 7) being as perfectly suggested as is 
the precision of the design of an earlier type, in & 
more conventional style, which appears as the frontis¬ 
piece. The balf-lone plates are equally successful, and 
as the objects chosen are often of extreme beauty, they 
undoubtedly add to the value and distinction of the 
book. William Burton. 


Maps and Survey. 

Maps and Survey. By Arthur R. Hmks. Second 
edition. Pp. xvi + 258 + 26 plates. (Cambridge: 
At the University Press, 1923.) 12s. Od. net. 

HiS new and enlarged edition of Mr. Hinks’s 
hook is heartily to be welcomed, for it forms an 
admirable introduction to' the whole subject of map¬ 
making, botli in the field and in the office. Indeed, in 
some respects, it is more than an introduction, for such 
chapters as “ Maps and Survey in War ” and “ New 
Methods of Survey” can be read witli advantage 
even by those experienced in the construction of maps. 
An excellent feature of the book is its wide outlook; 
thus examples are given of methods of work and of 
instruments used, in the United States, in France, in 


porcelain were^ fashioned, finished, pamted, and fired. 

subdivision of labour “ which effectually obliterated 
the individuality of the decorators ” is explained, as 
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as well as those employed by the Ordnance Survejf'and 
in British military practice at home. 

In his preface to the second edition tlic author 
states that it should be considered as transitional from 
the pre-War subject which he taught in the geography 
school at Cambridge “ to the considerably developed 
and altered maps and survey ” which have come within 
his experience at the Royal Geographical Society. It 
is a fact that not only has the subject altered con¬ 
siderably in recent years under normal conditions, but 
also the War has brought forcibly to the attention of 
surveyors the great value, in suitable circumstances, 
of air-photo-surveying and of photographic methods 
generally; while in peace-time exploration the use 
of wireless time signals for the determination of longi¬ 
tude has removed the traveller’s greatest technical 
difliculty. 

An interesting addition is entitled “ A further 
Chapter on Maps ”; it deals with some of the many 
problems wiiich arc now }>cforo the cartographer, such 
us flying maps, the international air map, the spelling 
of place names, and styles of lettering. As an example 
of the difficulty of meeting the airman’s requircmcnis 
it is pointed out that, on the international air map, 
the sign for Brest must indicate aerodrome, sea-plane 
station, wireless, radio-goniometer, wireless telephone, 
meteorological .station, acnul light and aerial ground- 
sign : a striking example of the difficulty of selecting 
conventional signs. While dealing with the subject 
of (onventional signs it may be mentioned that (he 
Ministry of Traasport and the Ordnance Survey are 
now puiilishing a new set of haJf-incJi maps of Great 
Britain, giving the new road classification and the road 
numbers approved by that Ministry. The Issue of 
ihis series of maps has taken place since the book under 
review was published. The chapter ends with an 
analysis of more than tfiirty new types of maps, 
mostly published since the first edition of this book 
was printed. 

The account of maps and survey in war is excellent, 
and is chiefly based on the experience of the British 
Army on the Western Front. Some of our cartographic 
difficulties were caused by using a grid marked in 
squares of a thousand yards’ side printed over maps, 
with dimensions derived from the Belgian Survey, which 
w'ere a definite number of kilometres in length and 
depth. Then as regards the projection, both French 
and Belgian peace-time maps were plotted on Bonne's 
projection, which gives equivalence of areas but is 
not well suited for military use. Both English and 
French survey staffs came to the conclusion that it was 
desirable to adopt a form of orthomorphic projection, 
and the French in 1917 introduced a close approxima¬ 
tion to Lambert’s conical orthomorphic projection. 
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^Arrangements had been madeior the British to follow 
suit, when the War came t<J'an end. Of course the 
quality of orthomorphism only strictly holds locally, but 
for some miles it is sensibly exact. Tiiese questions of 
the grid and projection have their importance, but it 
would be wrong to overestimate it. Generally speak¬ 
ing-, the British maps on the Western Front were 
excellent, and compared most favourably with those 
of the enemy; ar^ it was undoubtedly right to start 
with the Belgian projection and size of sheet—in no 
other way could the maps have been produced in time 
to be of use in the early days of trench warfare. 

The l)ook ends with an account of photo-stereoscopic 
survey, including a description of the stereo-autograph 
of von Orel—of the Military Geographical Institute 
of Vienna—another instance of the debt which the 
arts of surveying and cartography owe to the armies. 
This stereoscopic method has a future before it, but 
at ])resent the price of a von Orel machine is high, 
and it is to be hoped tliat some le.ss costly and less 
elaborate piece of apparalu.s may be devised which 
will l>c equally efficient. As the author remarks, how¬ 
ever, the method is not easily applied to flat country 
witliout commanding points of view, and is nut suitable 
for very small scales. 

It will be seen ilial Mr. Hinks’s book is in effect an 
excellent account of tlie present state of surveying and 
cartography, and all interested in tliese subjects will 
find the book well worth perusal and study. 

C. F. C, 


The Drapers’ Company and 
Statistical Research. 

Department of Applied Statistics, University of London, 
University Collej^e. Drapers' Company Kesearch 
Memoirs. Studies in National Deterioration. IV.: 
On the Relationship of Health to the Psychical and 
Physical Characters in School Children. By Prof. Karl 
Pearson. Pp. 77. (London: Cambridge University 
Press, 1923.) 15s. 

N this most recent of the Drapers* Company Research 
Memoirs Prof. Karl Pearson discusses the relation¬ 
ship of health to the psychical and physical characters 
of school children, on the basis of information supplied 
by selected schoolmasters and schoolmistresses, some 
years ago, in respect of more than 2000 boys and 2000 
girls in schook for the professional classes. Theinforma- 
tion represents, as it were, the collectivtyonsidered and 
recorded judgment of the masters and mistresses who 
contributed, and previous examinations of the data have 
afforded evidence of trustworthiness^ Prof. Pearsqp 
finds that the statistics show little relationship between 
health and the characters considered: the healthy 
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child is rather more intelligent, vivadous, and self^ 
assertive and considerably more athletic than the 
less healthy, but the physical characters (head measure¬ 
ments, hair, eye colour, etc.) show no relation-nn which 
stress could be laid. In the course of the work the 
author sums up in general terms what the statistics 
show to be the athletic and the popular child. The 
latter is intelligent, conscientious, athletic, healthy and 
good-natured or quick-tempered rather than sullen: 
self-assertive children arc a little less popular than the 
shy. Red-haired boys and wavy-haired girls enjoy 
a large share of popularity but in other respects appear¬ 
ance seems unimportant. The athletic child may be 
summed up as a “ healthy, reasonably intelligent, and 
fairly conscientious, if somewhat seif-a.ssertivc and 
undoubtedly noisy child who is qinck-lempcred, but 
not sullen ... in several respects i^eltcr, in ntme 
worse, than tlie average cliild.” 

No one will, in <all probability, cavil at these results, 
but Prof. Pearson before reaching them had to examine 
the effect of age on the various characters, and in this 
part of his work he comes to conclusions which, he 
seems to think, will find less ready acceptance, 'fhesc 
conclusion.s are that general intelligence and u variety 
of psychical cliaracters seem to he unchangt‘d througli- 
out school life, that general health changes exceedingly 
little during tlie .same period and tin* stati.stics do 
not support the “ widely-spread opinion that Health 
is a governing factor of temperament.” Our surprise 
is not so much at the results as at the expectation of 
disagreement. As general intelligence is described as 
a measure of capacity and not of acquired knowledge, 
the teacher’s work is, in a sense, eliminated from the 
calculation, and surely any masters or mi.stresses may 
feel satisfied if school influence teaches control of tem|)cr 
although it cannot make the quick-tempered child 
into an even-tempered one. The author’s analogy 
is to the point: you will need to liarden, temper, 
and grind your chi.sel if it is to become efficient for 
its task, hut no amount of treatment will -permanently 
convert bad steel into good steel. With regard to 
the conclusion that general health changes little with 
age, this might have been anticipated, because rates 
of mortality and sickness increase hut Utile willi the 
age during the years of school life, and the “widely- 
spread opinion ” to which reference is made by Prof. 
Peanson is perhap.s the outcome of a kindly wish to 
make excuses for the temperamental shortcomings of 
an unhealthy person. But, after all, the only practical 
way of reaching conclusions on such matters is by 
collecting evidence from samples of the population 
as Prof. Pearsion has done, and the conclusions so 
^ched are preferable to those general impressions 
on which people form thedr opinions regardless of the 


fact*that few of us take account of all the cases that 
pass before us, but are tempted to rely on the relatively 
small part of the experience, which by its rarity rather 
than its frequency creates an impression. 

The Memoir was prepared as a lecture, and while 
giving a careful discussion of the statistical problems, 
etc., it contains remarks intended to make it attractive 
to a listener: these lighter touches make it easier, 
but no less pleasant reading than some of the more 
severely mathem'atical work that has been published 
in the same series. 

This brings us to another aspect of the Memoir to 
which we may direct attention. It is the latest of 
a very large number of productions that bear the name 
of the Drapers’ ('ompany. For twenty years or so, 
papers have been written and issued from Univer¬ 
sity College with the help of this Company. The 
Memoirs include mucli original work on the theory* 
of statistics; the three volumes on albinism with 
which Neltlcship and Usher were largely concerned— 
a storehouse of information—monographs on anlhro- 
pomciric stibjccts, many technical papers, studies 
m fertility and disease, and, in some respects as 
important as any of these, the tracts for computers 
and the volume of tables for statisticians. It would 
have been a great output for the period for any depart¬ 
ment—even if Its other activities were ignored—but 
it would Imvc been an impossibility if there had been 
no financial help available. The Drapers’ Company 
has helped science in other ways, and it must be 
gratifying to such generous givers to sec the help 
used to so good a purpo.se, and to know, as surely the 
Company must, that its gift is appreciated, for the 
help it affords to scientific research,'Tiy many people 
besides those connected with the Department or the 
College to which the grant is actually made. 


Our Bookshelf. 

Hutchinson's Splendour of the Heavens: a Popular 
Authoritative Astronomy, Edited by T. E. R. Phillips. 
(In about 24 Fortnightly Parts.) Part i.* Pp. 48. 
Part2. Pp.49-88. Part3. Pp.89-128. (London: 
Hutchinson and Co., 1923.) is. $d. net-each part. 

The name of the editor of this serial, the secretary of 
the Royal Astronomical Society, is a sufficient guarantee 
of the excellence of the work. As collaborators he has 
gathered together a band of observing members of 
the Society, each an expert in one or other of the 
subjects which will constitute the wonk. The salient 
feature of the parts which have appeared is the 
beauty of the plates and of the illustrations which 
are scattered so lavishly over their pages. Sources 
both ancient arid modem have contributed a veritable 
picture gallery of the science. This wfll ‘appeal to 
both young and dd, to'the student^ and not less to 
the adept. 
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The descriptive matter too is not unworthy o£ the, 
pictures. The writing is popular in the best sense of 
thtf term, simple, but yet exact in the exposition of 
the fundamental laws and the progress of observation 
of the physical facts of the science. The explanations 
are rendered more intelligible by apposite and original 
diagrams. After a general and historical introduction 
by the editor, Dr. Steavenson treats of the “ Story of 
Light and Man’.s Control of It,” with illustrations of 
telescopes from that of Galileo to the giant loo-indi 
reflector at Mount Wilson, Spectroscopy is adequately 
explained, and the chapter concludes with an account 
of the astronomical applications of the interferometer. 
Of Chapter II. “ The Solar System,” it is enough to 
say that it is in the very capable hands of Dr. Crom- 
meiin. It is a model of popular scientific style. “ The 
Sun and Sun-spots ” constitute Chapter III., written 
too in a fascinating manner by Mrs. Maunder, and 
copiously illustrated by very fine photographs, mainly 
from Greenwich Observatory. Mr. C. P. Butler writes 
on the “ Prominences,” and the stans and ncbuljc, 
meteors and comets, gravitation and tides are among 
the subjects yet to lie discussed. 

The title “ The Splendour of the Heavens ” is well 
chosen, for it is this aspect of the firmament which 
excites wonder and appcai.s most directly to the mind 
of man. It inevitably leads to tlie recognition of the 
Majesty, the Wisdom, the Beauty of the Creator, and 
is thus an antidote to the naturalism, and to the .stark 
materialism which is the bane of much of modem 
science. With unstinted praise we can recommend 
this excellent serial, which promises to be a .standard 
work of popular astronomy, A. L. C. 

(luide to tkc Mollusca exhibited in the Zoologual Depart¬ 
ment, British Museum {Natural History). Pp. 55. 

(fxjndon : British Museum (Natural History), 1923.) 

A NEW edition of the Guide to the Mullusca in the 
British Museum (Natural History) has ix*cn certainly 
long overdue, none having been issued since 1908, 
when other Invcrtcbrata were associated with the 
Mollusca in the descriptive account of the “ Shell and 
Starfish Galleries.” 

Tins new Guide occupies practically the same 
number of page.s as did the section of 1908, although 
much of it has been rewritten, and in it.s “ get up ” 
is fully equal to others of its kind for which the Natural 
History Museum is famous. It cannot be e.xactly 
descril^d as a “ popular guide ”; the subject does 
not lend itself to that, as the mammals and birds do, 
but it appeals rather to more advanced students of 
the particular subject. The casual visitor desirous 
of more simple explanation cun fortunately rely on 
obtaining the information he may require from the 
demonstrations of the Official Guide, who alone prob¬ 
ably can satisfactorily deal with such. No one who has 
not attempted a similar production knows how difficult 
it is to produce a really satisfactory work of the kind, 
or of the pitfalls that beset the compiler, to whose 
own lapses may be added those introduced by the 
“ familiar ” of the printing press. 

Beyond pointing out that the scientific name of 
the British freshwater pearl mussel has somehow been 
appli»l to the marine pearl oyster of commerce 
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{PinctW)^ ;we do not propose to dwell on those errors 
we have ObwHi^ed, preferring to leave that task to 
“ kind friends.” It is a pity, however, that further 
currency has been given to a text-book statement 
that a “ Helix has been known to survive a temperature 
of -120® C.” and even to Ijave strengthened the 
startling .statement by substituting “ tolerate ” for 
“ survive.” We suggest a lost decimal point as 
explanation. 

Pkysikalisrhe Chemte der Zelle und der Cewehe. Von 
Prof. Dr. Hdljtr. Fiinftc, neubearlieitete Auflage. 
1 Hiilfte. Pp. xv-t'544. (Leipzig’ W. Engeimonn, 
1922.) 575 marks. 

The late Prof. Benjamin Moore reviewed this important 
liook at length in Natuke (November 30,1911, vol. 88, 
p. 140) upon the appearance of the third edition. The 
general cliaracter of the book is unaltered in this the 
fifth edition, and it still remains one of the outstanding 
texts for the use of students of physiology. 

The pre.scnt edition has evidently been completely 
revised, the most striking modification being the 
division of the book into two main sections; the first 
dealing with the underlying physico-chemical pheno¬ 
mena apart from their manifestation in the living 
organism, the second jjart considering the operation of 
these phenomena in living cells and tissues. The book 
also now appears in two volumes; this first volume 
includes the six chapters comprising the first section of 
the Iwok, while Chapter VII., the first chapter of the 
second section, discu.sses the osmotic properties of cells 
and tissues. The material of this seventh chapter in 
the third edititm appeared scattered throughout three 
chapters dealing respectively witli osmotic pressure, 
osmotic properties of cells and tissues, and a criticism of 
the lipoid theory. Judging by the present volume, 
the rearrangement of the subject-matter has provided 
a more natural and logical presentation of the subject. 
It is also certainly natural to find that a discussion of 
pcrmealiiliiy no longer centres around the lipoid theory 
of the plasma membrane. Throughout the book 
modifications liave been made in accordance with the 
trend of modern physiological investigation; to cite 
one example, (Chapter III., upon the quantitative esti¬ 
mation of hydrogen ions, has been altered to cover the 
modem use of a wide series of indicators in conjunction 
with standard buffer solutions ; it also includes n fuller 
discussion of the regulatory mechanism controlling the 
reaction of the blood. 

English Coastal Evolution. By E. M. Ward. Pp. 
xii + 262 + i4 plates. (London: Methuen and Co., 
Ltd., 1922.) 8r. 6 d. net. 

Mr. Waku has chosen a very interesting subject, 
and has treated it systematically and well. In his 
general introduction, he points out ^hat the present 
features of our coasts are built up or carved out on 
a land that has been recently submerged. The 
features of this land are largely due to subaerial 
erosion, but in places they are becomkig modified by 
the deposits caught on sea-worn flats. In other places 
features are becoming again revealed by the removal 
of beach-detritus belonging to an earlier epoch. The 
glacial deposits that extended the land-area as fhe 
ice melted away form here and there protective 
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barriers, but have little stability agawtthe lidttery 
of the waves. The pictures of coaj^." planes of 
marine denudation ” (Ramsay wrote “ plains ” ’for 
his larger features) are pleasing examples of the many 
excellent photographic illustrations. 

The English and Welsh coasts arc dealt with by 
districts, which is a far better method than any 
attempt to distinguish coasts of accumulation rfom 
those where erosion is now active. The descriptions 
thus apj>eal to readers who know the land.scapcs, and 
they add much in the way of local geography for 
dwellers near our shores. The descriptions of the 
{’hesil Bcacli and the coves of the Dorset coast may 
be cited as examples of this treatment. Note has been 
taken of tiie probable derivation of the big .stones of 
the (’hesil Beach from flint-gruvels formed on lost but 
adjacent land. The re-opening of Paghum Harbour 
in the Selsea area by a lieavy gale in 3910 provides 
a parallel on a small scale with the flooding of the 
lands we.st of Dordrecht in 1421, Tiie loss and gain of 
land in Ea.st Anglia is illustrated by many details 
and references that show the wide reading of the 
author. 

This readable book forms a sound basis from which 
a historian might proceed to a study of our maritime 
industries, our relations with the continent, and our 
great adventures overseas. " G. A- J- G. 

7 'Ae Slaiesman's Year JioQh: Statisiicnl and Historical 
Annual of the States of the World for the Year 
Edited by Sir John Scott Kcltie and Dr. M. Epstein. 
Sixtieth Annual Publication : Revised after Official 
Returns. Pp. xxxii-1-158.-^. (London: Macmillan 
and (0., Lid., 192.V) 20r.net. 

The .sixtieth i.ssue of thi.s well-known work of reference 
shows the same high degree of accuracy for wliich 
previous issues lia\ e lieen di.stmguished. The informa¬ 
tion for every country for which statistics are available 
has been carefully revised, and the same apj)lic.s to 
the full lists of works of reference dealing with every 
part of the world. P'or the first Iutk* Turkey appears 
.shorn of it.s old-time possessions, which now figure 
either as independent slates or as mandated lerrilorie.s 
of other states. The new conditions in Ireland have 
resulted in two new .sections devoted respectively 
to Northern Ireland and the Irish Free State. In de¬ 
fault of separate figures, certain statistical information 
for Ireland has still to be included under Great Britain 
and Northern Ireland. Tlie term United Kingdom 
would seem to have disappeared. The two coloured 
maps in this i.ssue sliow respectively Ireland, and 
Palestine with Trans-Jordan. 'I'hcre are the usual 
.statistical tables and a section on the League of Nations, 
A voluminous index enhances the value of this well- 
arranged volume. 

Lands of the Thunderbolt: Sikhim, Chumbi, and Bhutan. 
By the Earl of Ronaldshiiy. Pp. xvii + 267-1'32 
plate.s. (London, Bombay and Sydney: Constable 
and ('0., Ltd^, 1923.) i6j. net. 

The barest record of the journeys made by Lord 
Konaldshay from Darjeeling into Sikhim, Chumbi, and 
BIrUtan, could st^rcely fail to he of interest. Sikhim 
is probably the most mountainous country in the world, 
..^1 
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while both Chumbi and Bhutan are little known to 
Europeans. Lord Rorialdshay’s record, however, has 
the added attraction that he is intensely interested in 
the curious lines of thought of the peoples he met. 
These are the result of that combination of Buddhism 
and the animistic beliefs of primitive Tibet which we 
know as Lamaism. In Lamaism, the rationalistic 
philosophy of Buddhism, of which the author gives 
a succinct account, coexists side by side with a belief 
in “ devils,” and the efficacy of the praying wheel, a 
reverence for repetition and an unquestioning faith in 
number, most strikingly manifested in the endless 
reiteration of religious formula: as an effective exercise 
of piety. The result of the incongruous combination 
i.s strikingly manifested in a weird ceremonial in which 
such observances as the devil dances of the Black Hat 
and the bizarre pantomimic dances of Bhutan play a 
prominent part. Lord Ronaldshay’s record of his 
observations is illustrated by a large collection of 
photographs, many of great beauty, taken by himself. 

Food, Health, and Croivih : a Discussion of the Nutrition 
of Children. By Dr. L. Emmett Holt. Pp. xi + 273. 
(New York ; 'I'he Macmillan Company ; London : 
Macmillan and Co., Ltd., 1922.) "js, (>d. net. 

Tins book emlH>dies a series of five Iecturc.s on certain 
important and interesting topics relating to child nutri¬ 
tion. The objects are to demonstrate the relation of 
nutrition to health and growth, to state the require¬ 
ments of children during the period of growth, and to 
discuss how these requirements may best be met. 
Considerable attention i.s paid to the ai'cessory' food 
factors. 

'J*he most important chajiter is tlie last, which deals 
with practical measures. Dr. Holt l^elieve.s liial the 
only way of dealing willi health ])roblems, including 
that of errors of nutrition, i.s hy education of children 
in matters of personal hygiene, and he suggests tlmt 
much cun lx* done in schools to make the teaching of 
health interesting and jts practice attractive. 

The book contains much that is usc'ful and interesting 
to the general reader, and its understanding requires 
no previous scientific knowledge of nutritional {principles. 

The Chemists’ Year Booh, 1923. Edited by Dr. F. W. 
Atack, assisted by L. Whinyutes. Vol. I. Pp. 
iv-i-422. Vol. 2 . Pp. vii+ 423-1107 -I-XV. (Man¬ 
chester: SherratL and Hughes, 1923.) 2 vols., 
21s. net. 

“Thk Chejnisls’ Year Book,” which is the English 
equivalent of the “ Chemiker Kalender,” is now ap¬ 
proaching the latter in completeness. In the present 
issue there has been some revision, and a new section, 
on “ Lcatlier Analysis,” has been added. It is worth 
considering whether the space taken up by such de¬ 
scriptions of analytical methods, wKich would usually 
be sought in special manuals, could not be better used 
in givil:^» further numerical data. Thus, the section 
on thermochemical data, or sections rather, since the 
material is dispersed^ cannot compare with the informa¬ 
tion in the “ Chemiker Kalender.” The price is also 
very high for a book which is to be replaced every 
year. 
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Letters to the Editor. 

[TAg* Editor dots not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he unaertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications^ 

Effect of Inffnitesimal Traces of Chemical 
Substances on Photosynthesis, 

The possibility of ultra-measurable traces of certain 
chemical substances affecting assimilation is a matter 
of much importance in pliysiology. The carbon- 
assimilation of water-plants affords an extremely 
sensitive process for the investigation of the subject. 
The usual method of counting the number of bubbles 
of oxygen given out by the plant under light is, how¬ 
ever, most untrustworthy for quantitative determina¬ 
tions, since the size aiul frcupiency of the bubbles 
undergo spontaneous variation. This difficulty has 
been completely removed by a new device which I 
have been able to perfect, by which iJie evolution of 
equal volumes of oxygen is automatically reconled on a 
revolving drum by an elpctromagnetic writer : recoids 
thus obtained enable us to determine tfie normal rate 
of photosynthesis and its induced vanatioiis f have 
also found that there is a definite relation between the 
evolution of oxygen and the formation of carbo¬ 
hydrate in the leaf. 'J'hc automatic apparatus 
referrc<l to can be so adjusted that the successive dots 
in ilie record represent the photosynthetic production 
of amounts of carboliydrate as small as a millionth 
of a gram. It is im))os.siblo in this short comnuiiiica- 
tion to give a detailed account of the apparatus, which 
will be fountl fully described in mv forthcoming work. 
" The Physiology of IMiotosytithosis,” to be published 
by Messrs. 1 .ongmans. 

My attention was directed to the possible effect of 
trau'b of chtMiiical substances on carbon assimilation 
bv the extraordinary increase in the photosynthctic 
activitv' after the thunderstorm and ram which 
lasted from I'ebruary lo to I'ot.iruary 13 of this year. 
The coefficient of photosynthetic acti'uty of the 
aquatic plant, Uydrtlla ucrtuxllatu, growing in the 
pond of the Institute, had been airefully determined 
for January and for the first'week of February, 
and found to be practically the same in dillereiil 
specimens. The coefficient for liglit, >.e. the ratio of 
increment of activity to the increment of light, was 
fouml to be 13-2 per too lux immediately l>efore 
the thunderstorm (February g), whereas after the 
thunderstorm it was fouml to be the activity 

having been thus increased 100 per cent; later the 
value decreased by .stages to 2 as if the liencficial 
effect of the thunderstorm were subsiding to a cer¬ 
tain extent. There was no variation of temperature, 
which remained constant at 22^ C, 

The rain could not have producc<l any variation of 
turgor in the plant, which was submerged in water. 
A plausible explanation of the cnhanccil activity is 
tliat the electrical discharges during the thunder¬ 
storm produced oxide.s’ of nitrogen which, washed 
down by the rain, added traces of nitric acid to the 
water of the pond in which the plants were growing. 
The quantity thus added would, however, be incon¬ 
ceivably minute. The correctness of the above 
hypothesis may for the present be left an open 
question. There can, however, be no doubt that 
minute traces of nitric acid exert a potent influ¬ 
ence on photosynthetic activity, as is shown by the 
results of the following experiments carried out 
under constant light and temperature. At flrst I 
applied a dilution of one part in ten thousand 
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wbioh'^jiUst^i^Repression of activity. I therefore 
went extreme and pre;^red different 

dilutions 6f end 100 parts in 100,000,000,000. 

It is difficult to form any clear conception of ultra- 
measurable quantities from a row of zeros, and I will 
therefore, following the French system of measure¬ 
ment, designate a thousand millions as a billion. 
Application of a solution of one part of nitric acid in 
100 billions induced no change in photosynthesis, but 
one part in 10 billions produced a marked increase in 
activity of about 100 per cent; 1 part in 2 billions 
caused a further increase of nearly 200 per cent. This 
was the climax, fhe enhanced activity underwent 
a slight decline at dilutions of one to ten parts in a 
billion, the activity being still greater than the 
normal by 100 per cent. There was an abrupt 
depression of activity at lower dilutions than 1000 
parts in a billion (Fig. i). The above figures may be 
taken to be typical of the effect of traces of nitric acid; 
for a dozen different specimens taken at random gave 
very similar results. In subtonic specimens, with 
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photosynthetic activity at standstill, an addition of 
two parts nitric acid in ten billions caused vigorous 
photosynthetic evolution of oxygen, the renewed 
activity persisting for a very considerable length of 
lime. 

1 obtained similar incrca.se in carbon-a.ssimilatiqn 
with traces of certain other substances of which 1 will 
give only two examples. The dolled curve in the 
middle of the figure exhibits tiie effect of extract of 
thyroid gland. Here the maximum activity was mo- 
duced at a dilution of ten parts in a billion. The 
noticeable fact is that there was no reversal for a 
considerable range: the increased activity of about 
80 per cent persisted up to the lower dilution of one 
part in a million. 

The effect of traces of formaldehyde, which is a 
h^hly poisonou.s agent, is of much theoretical 
interest. A dilution of one part in a billion caused an 
increase of photosynthctic activity by 85 per cent. 
At higher concentrations, formaldehyde produced its 
normal poisonous effect. The action of traces of 
formaldehyde has special significance iir regard to the 
" first product ” of assimilation. According to 
Baeyer's theory, formaldehyde is one of the first pro¬ 
ducts from which carbohydrates are ^rmed by poly- 
meriaation. This theory labours umrer the difficull^ 
that formaldehyde is extremely poisonous to plants. 
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The experiments just described, however, show that 
minute traces of formaldehyde ace no means 
poisonous, but actually enhance photosynthetic 
activit\' in a remarkable deCTee. The intermediate 
stages of transformation iroi^ formaldehyde to 
carbohydrate are likely to be rapid; there would 
therefore be no accumulation of formaldehyde to a 
poisonous degree. 

At firet sight it is inconceivable that infinitesimal 
traces of certain chemical substances could have such 
a potent influence on life-activity. There is, however, 
no doubt of the reality of the phenomenon. 

J. C. Bose. 

Bose Institute, Calcutta. 


Molecular and Crystal Symmetry. 

I GATHER from Messrs. Shearer and Astbury's 
reply (Nature, June 2, p. 740) to my former letter 
to Nature (May 12, p. 632) tliat niy mention of 
a paper by Fedorov has unhappily diverted their 
attention from the main issue. As any attempt to 
disentangle numerous side issues would only take 
up valuable space, I propose to confine my remarks 
to the few jx)ints connected with recent X-ray 
developments. 

In attempting to show that I was in error in 
8Uppo.sing that nothing can be said about the 
symmetry of the molecule until the position of every 
atom in it is determined, Shearer and Astbury 
invoke the X-ray evidence of benzoic aci<l; but it 
will be found on examination that their proof rests 
on an assumption that if two crystal molecules are 
symmetrically disposed with regard to a structural 
plane the molecular symmetry is thereby limited. 
My own view Ls that the molecular symmetry remains 
untouched, and that tlie actual X-ray results can 
be equally harmonised with any type of molecular 
symmetry, provided the molecules be orientated in 
a general way, i,e. so that no molecular plane or axis 
of symmetry be parallel to any structural plane or 
axis. What is, indeed, wanted is an experimental 
proof that a structural plane beset with molecules, 
individually symmetric^ but facing the plane 
asymmetrically, is distinguishable from a plane 
studded with asymmetric molecules ; but as such 
an experiment is unrealisable, I do not see how the 
symmetry of an individual molecule can be deduced 
without first determining the positions of every 
atom in the structure. Further, I fail to see how 
Messrs. Shearer and Astbury can take a different 
view, for if the molecular symmetry of a complex 
organic compound can be deduced from X-ray 
measurements, what object was there in advancing 
Shearer's rule ? If it were really feasible, it would 
jure.ly be better to solve the intimate stnictural 
details of benzoic acid by the jnethod of experiment 
than by a process of speculation. 

The only other subject I need refer to is that of 
tartaric acid. It now appears that my previous 
tonjecturc, that Astbury's crystal molecule is axially 
jymmctrical, was erroneous, and that this substance 
s really in formal agreement with Shearer's rule. 

[ may, however, point out that 1 was formerly 
jarticularly adverse to drawing any definite con- 
flusion from ^uch a complicated structure, a position 
which I sec no reason to modify. In this connexion 
t is pertin^t to add that evidence from simple 
impounds is already coming in. Dickinson’s recent 
nvestigation of tin tetraiodide reveals 8 chemical 
nqlecules, each of a symmetry number 6, to the 
init of structme; and as the symmetry number is 
generally held to be 24 (and not 48) the rule is corre- 
ipondingly infrmged. I 


In conclusion, it may be useful to add « word of 
explanation on the part played by ShearCT's rule in 
X-ray investigations of organic compounds*. In the 
' typical case of benzoic acid classical methods of 
crystallography allow of the determination of the 
symmetry and also of the relative edge-lengths of 
the unit of structure. Building on this foundation 
the X-ray method goes further by determining the 
mass a.ssociated with this unit, its absolute dimensions 
and therefore volume, and, somewhat approximatdy, 
the relative positions of the centres of gravity of its 
constituent molecules. This represents a great 
advance to the crystallographer, out scarcely so to 
the chemist unless such molecular centres can be 
expanded into bodies of definite shape and atomic 
configuration. Now as volume determines neither 
external shape nor internal structure the problem is 
obviously one of great complexity, and X-ray results 
cannot usefully be applied to its solution on account 
of the enormous number of variables concerned in 
crystals of low symmetry and complex chemical 
composition ; consequently, more general but less 
direct aids have to be relied on. 

One method of bridging the gap is to adopt the 
hypothesis that atomic radii are approximately 
constant in crystals, whereby a radiu.s determined 
from an element or simple inorganic compound can 
be carried over to a complicated organic compound. 
By such means spheres of appropriate sizes can be 
packed together m a tentative way so as to fill 
variously .shai)ed cells of the correct volume, but 
there is obviously still much scope for varieties of 
arrangement and some further limiting principle is 
needw. That actually favoured at the pre.sent 
moment is Shearer's rule that a crystal makes the 
utmost use of the .symmetry of its c omponent 
molecules, or, alternatively stated, that the molecular 
symmetry is dcducible as being the crystal symmetry 
divided by the number of molecules involved in 
the unit of structure.’ Since .such a rule generally 
leads to low molecular symmetries {i.e. those which 
are practically consistent with any given arrange¬ 
ment), it is somewhat difficult to see how it can serve 
to limit the number of structural solutions. It can, 
however, be employed in a more superficial way, 
since the creation of an upper limit to molecular 
symmetry serves to rule out any stereochemical 
formula? of still higher symmetry. Thus, it has 
been suggested that the Kekul^ and Claus formulas 
for benzene must be abandoned in favour of the 
Dewar formula, at any rate in the crystal. 

Such results are obviously worthy of attention 
in so far as Shearer’s rule is true. The present 
position is that the rule is a postulate and so also 
are the results that flow from it, ran^g from the 
disposition of electrons in a crystal molecule of 
alumina to that of the atoms in any complex organic 
compound. T. V. Barker. 

University Museum, Oxford, 

June iG. 


Stirlin^’e Theorem. 

Mr. H. E. Soper, in Nature of May 5, p. 601, gives 
Stirling’s Theorem in the form 

»!= v/2’ 






■ )• 


24(«-l-i) 288o(« + ii^ 

This form suggests that a first approximation of 
the form J2ir a j “ made exceed¬ 

ingly accurate by dioosi^ «1n a suitable way. 
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Commencing in a similar way to that of Mr. Soper, 
we have 

log(n + ^)!- log log 

where m! is generally r{M + r). 

Now 

log ^« + I - log ^ “ I) • fI - f"“) tog M *, 

.Mognl = /_”/^„lQg (»+'). 

where D is the difterential operator 

, . , ^ I 1-)“ n* 1 

(■-''“)“ = Dl‘+, + ,2-720 ■ ■ 

= +I)Q-^) +^,‘2 + 7 lt- 2 j 

+M-7-7c+jir.-,2..+,u-.)'-'l- 

A log (« + ?) = (» + ^) {teg (« + ;)->}. 

(’' + «) =„ + {',/.)■ 

logH' - (n + {) (log (” + {)-')+ (‘ -{) log (« + l) 
^i\(> ) } ,l\ 


\ 3 fa« 4a2 J2ay/ 

\ ;6o"^ I 2 rt’* " (>a*"^ l^aV I 


360 
+ a constant, 




It will easily be seen that this reduces to Mr. Soj)cr's 
form if a is taken to be e(jual to 2. 

As a first approximation, to the value of we have 

To make this the best possible first approximation, 
it is necessary to chtiosc a so that the first term of 
the exponential series is zero, i.e. 


is an equation for determining a, i.c. 

a* - 6a + 0 - o. 

The roots are 3± Vj or 4'73205o8i and 1*26794919. 
AMroximately these roots are 19/4 and 5/4. 

To decide which of these two values would be the 
better, the values of the coefficients of the next two 
terms of the exponential were determined for each 
value of a, and it was found that these values were 
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practically of the'same order of magnitude. I have 
chosen to take the lower value, because {tt + fi/a)} will 
be greater for that value. 

[At first it cxicurred to me that the desired result 
would be obtained by making the first term involving 
a in the exponential a minimum ; but although a 
minimum it might be negatively large, so this criterion 
had to be ruled out. However, it was noticed that 
a=2, which Mr. Soper uses, is practically the value 
of a which make's this term a nimimum, especially for 
the larger valiums of >?, 

T!»e condition for a minimum is that a should 
satisfy the e([iiatio# 

a*(6w+ 1} - 12a;? - 0 = o, 
t f. a would tie a function of 11. 

It IS the positive root which coneerns us, and it 
will be seen that as n increases this root tends to the 
value z, 

I 

1 - 


'I'lius for the range of a values which makes the 
first term of the exponential negative. a.~z is the 
worst possible choice in liiKhng a good first approxi* 
ination.J 

laking « j - ^'3, oui senes for «! becomes 

v/.)! („ + /.)• 


( 0*0080,1873 0’Ooo4,02o6 \ 

■ (n I hy‘ ' ' ' ' 




where ft • 0-7886,7513, h -r = ^, t -0-2886,7513, 

I'hc value ii-5/1 was us<-d m Sfunc calculations, 
and although the sera's thou look.s simpler, there is 
really nothing to Ik- gained hs* laking tins value, 
this is e.speeiallv so for the computer who lias a 
calculating niaclunc It will bo noticed that our 
first approximation in (z) will be afiected by an error 
of tlic order of 1/125;?“ of its owm value. 

^■l^st approximation . 

Ill= {>1 + 0 } \ . . (3) 


This approximation was tested on a comparatively 
small value of «. u in, log 10 ’-G-5597«j3i, i.c. 
10 ' = 362.0051. 

Mr. Soper’s first approximation v/2Jr|(«+J}/el 
gives log 10 ! -()-56i4855, tc. 10' = 364,3221. 

The (xirrect value is 362,8800; the error in the 
first case is only 251. while the error in the second is 
14 - 4 -ii- 


i'Lxtcndmg the idea, we come to consider the 
Second Approximation. In the British Association 
Report for 1883, p. 407, Prof. A. R. Forsyth deduces 
a verj' prettj' result for «I 


, /-■ t Jn^ + n + ilG \"-^' 


(4) 


This compact result is obtained by a process which 
is essentially the same as the above, but ^plied to 
the swmd term of the exponential instead of the first. 
If we attempt to find a so that thi.s term may be 
zero, It is necessary to solve a quartic in ila{ = x). 

36^;* - 24 «® -244;“+ I 2 A'+ I =i. 

[The term we are considering is 
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There are two ]X)sitive roots, both between o and i. 
The greater is the more suitable for our series. It is 
very nearly equal to unity and it was found to be 
very nearly 32/33. 

As a second approximation «I is then equal to 






i;6+(i - »)/»*’ 
2{«+(l/o)} 


B ( 5 ) 


where i/ft~32/33' 


From this expression, which is effected by an error 
of order - i/36on*, 10! was calculated: 

10 ! = 362,8806 (an error of 6). 


The approximation (4) gives 

10 1 = 362,8787 (an error of 13). 

From the original value of a, the second approxi¬ 
mation will be 


The error in tins case will be less than 1/2000 x«* 
Df the whole. 

(6) gives 

101 = 362,8801 (an error of i). 


Forsyth’s approximation (4) has an error of order 
i/240»*. it will be seen that the finst apjiroximation 
(3) is a remarkably good one, and the expression is 
quite good for calculation purposes. 'I'he value of «! 
may be calculated in a very short time. 

Mr. Soper’s expansion, taken to the same order 
as (4), gives 

10 ! = 3G2,87g2 (an error of 8), 

with an error of order The .second approxi¬ 

mation (6) derived in the same way as our first 
approximation w exceedingly accurate, and is better 
than that of (4); it is also lictter than Mr. Soper's, 
whicli in turn is better than Trof Forsyth’s (4). 

!^of. K. Pearson has given in Ihometrika, vol. vi., 
a very close approximation to the value of w! This 
takes account of terms uj) to i/«* and partially of the 
term in i/»®: 


=• 0'3gyo8g9 + i log n 


+ •080,929 sin 


25‘’-623 


( 7 ) 


On evaluating 10 ! by means of this expression, 
it is found that tiie exact value is given to the nearest 
unit. 

My chief aim in this note has been to show that a 
very good first approximation may be obtained 
without the use of any terms of the exponential and 
that the resulting expression is useful for computing 
factorials. 

It may be of interest to give the values of 1 1 2 1 
and 10! found from these approximations in a single 
table: 



<3) of Present 
Note. 

{<) Forsyth. 

<7) Pearson. 

Exact. 

i 11 

I-00248 

•99883 

.99952 

1*00000 

2 1 

2>(0266 

1-99948 

1-99996 

2*00000 

.5 ^ 

362,9051 

362,8784 

362,8800 

362,8800 


^ James Henderson. 

• Biometric Laboratory, 

University College, London. 


Dr. Kammerer’s Alytes. 

May I r^ly in a few words to Dr. Bateson's brief 
letter on Kammerer’s Alytes, which appeared in 
Nature of June 30 ? 

Dr. Bateson states that when the nuptial callosities 
of genera allied to Alytes are described as appearing 
on the " inner ” sides of the fingers, the word 
“ inner ” means the radial side and not the palmar 
surface. 

This is quite true, but the callosity on the radial 
etlge of the finger involves the palmar surface also, 
as Dr. Bateson may convince himself by inspecting 
Boulengcr's figures, and as, indeed, is demonstrated 
to every student when he is shown the nuptial 
callosity of the male Rana. 

Further, 1 learn from a letter from Dr. Kammercr 
that in the specimen of Alytes shown at the Linnean 
Siociety, the callosities extend round the radial edges 
of the fingers on to the dorsal surface, and that he 
would have demonstrated this to any one who had 
raised this point while he was explaining his specimens 
before the meeting. 

Readers of Nature are thus now in a position to 
judge what ground there was for Dr. Bateson's 
objections. E. W. MacBkide. 

imperial College of Science, 

South Kensington, 

London, S.W.7, July 4. 


Molecular Interruption. 

In reply to Mr. H. d’E. Atkinson’s critici.sm 
(Nature, March 10, p. 326) of my note on the possi¬ 
bility of selective molecular interruption, I should 
like to point out that so far from attempting to 
dispose of the validity of the ordinary treatment 
and claim the effect in question for “ infinite free 
path,” i had already shown (Nature, July 22. 
W. no, p. 112) the reverse to be the case, and that 
such an effect is not then possible. 

It is manifestly clear that it is illogical to conclude, 
however, because this is the case with ” infinite 
free path ” (i.e. in the absence of intermolecular 
collision in the system), that it must also be true 
for a system in which intermolecular collisions exist, 
witli long free paths relative to the diameter of the 
directing vessel employed, the particular and .special 
case alone dealt wiui in my note. 

Mr. Atkinson's misinte^rctation appears to have 
arisen from his overlooking my worefs " naolecules 
issuing from collision in circle O,” since his statement 
*' all points on their long paths may equally be 
taken ” as being in O is otherwise unintelligible. 

His statement that I have admitted the length of 
the free path to be irrelevant is not correct. The 
excessive downward bias to which he refers is, in 
my opinion, due entirely to the fact that molecules 
proceeding from collisions (with equal probability of 
motion in all directions) are interrupted by the vessel 
before the end of their normal free path period, 
when they are moving in certain specific directions 
and are uninterrupted throughout the whole of their 
normal flight, when they are moving in other specific 
directions : a selective redirection or elimination 
of the former class which must continuously be 
leaving a corresponding preponderance of the latter— 
a conclusion which more careful calculation confirms. 

Arthur Fairbourne. 

King’s College, 

University of London, 

Strana, W.C.a. 
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The Transport of Rocks. 

^Iay I ask Prof. Grenville A. J. Cole, through the 
of your columns, how far tlie authority for 
the statement tliat " the Portuguese stone . . . was 
brought in carracks rgund the Cape to build the 
jutting fort on the coral shore of Mozambique ” 
(Nature, March 17, p. 353) is to be regarded as 

trustworthy ? 

I first saw this fort in 1911, and as recently as 
September last year 1 walked all round it. 1 have 
never been inside, but I am told by Portuguese 
residents on the island that the same kind of stone 
has been used throughout in the construction of the 
fort. This stone is a sandy coral-rock, witli occasional 
small pebble bands. The country rock of Mozam- 
bkiuc island is also a coral rock identical in composi¬ 
tion and fossil contents—so far as one can judge by 
hand specimens and very numerous exposures—with 
that of which the fort is built. Tins material occurs 
in vast quantities on the eastern coast of Africa, and 
indeed on many tropical coast belts : it is well seen 
at Mombasa and Zanzibar, which island, like that 
of Mozambique, consists of little else. The coral-rock 
is not the best material for constructional purposes, as 
an examination of the external walls of the 
fort is sufficient to show. Can it be that this 
material was shipped all round the Cape > 
it may be so, but 1 find it difficult to liclieve. 

E. J. Wayland. 

Port Portal, Uganda, May 3. 

In reply to the interesting letter from Mr. 

Wayland of the Geological Department of 
Uganda, 1 beg to say that my authority for 
the statement that the fort of Mozambique 
was built of Slone brought from f’orlugai is 
the iminitiallcd article in the “ Encyclopaidia 
Pritannica,” nth cd., vol. 18, p. 949, where 
we read : “ There arc three forts, of which 
tlie principul, St. Sebastian, at the northern 
extremity of the island, was built in 15JO 
entirely of sione brought from Portugal.” 

1 have examined the coral-rock here and at 
Moml^asa, and, as Mr. Wayland states, it is 
not attractive for building inirposcs. 1 cannot speak 
a.s to the outer wall of the fort, and it may have been 
rebudt or refaced since 1510. It would be interesting 
now to pursue the matter in some detailed history of 
Mozambique. Grenville A. J. Cole. 


at the surface of the lower electrode. This fact 
points to the existence of a considerable gradient of 
potential in this layer. 

In tile course of an investigation of the radiation 
in the spark I have found, by means"of direct electric 
measurements, the existence of a considerable 
gradient of potential in the thin layer that surrounds 
the electrodes when the sparking discharge takes p^lace. 

The discharge of 952 sparks per sec., yielding an 
effective current of 24 miiliamperes, shows that the 
change of the diflerence of potential depends ujxin the 
length of sparks, as the accompanying diagram (Fig. i) 
shows. If the ^sparks are so short that the thin 
layers in the proximity of the electrodes, which yield 
a metallic spectrum, are not yet divided, then there 
exists a great gradient of potential {Fig. i, 1 ). The 
size of gradient depends first upon ihe nature of the 
metal fonning the electrodes. This i.s shown by the 
two curves on the diagram for electrodes of plalinum 
and aluminium. 

At longer sparks, while among the above-mentioned 
layers only a spectrum of gas appears, the gradient of 
potential is much less (Fig. i, 11 ) ; this does not 
depend upon the nature of the electrodes. 

The intermediate space, marked by interrupted 
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lines, is difficult to examine. Sparks of both kinds 
generally come into view. 

If V, sigmhes the dilfercncc of potential for short 
sparks, am) V, that for long sjuirks, wc get for platinum 
and aluminium electrodes aliouL: 


On Auroral Observations. 

It has been found that tiie green auroral line is 
regularly visible in the clear night sky, and Lord 
Rayleigh has discovered the remarkable fact that it 
is more intense at Terling than in the north of England. 
A cognate investigation, which, so far as 1 know, has 
not yet been made, may be .suggested to auroral 
observers, namely, to examine iiow the intensity 
changes at any one place throughout the night. The 
observation is doubtless a difficult one, but might be 
made by exposing a scries of plates at different liours 
on a succession 01 clear nights. It would be of great 
interest to know whether or not the intenaty remains 
nearly uniform throughout the night hours.’ 

S. Chapman. 

The University, Manchester, 

July 4. 


Gradient of Potential near Electrodes. 

In Nature of March 31, p. 431, Messrs. H. Nagaoka 
and Y. Sugiura describe a method of observing the 
Stark effect in the iron arc; namely, in the thin layer 
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/grad. V,\ =10 /grad. VO =5 

Vgratl. V,/Pt Vgrad. V.JAl 

The thickne-ss of the layer whore there is a 
considerable gradient of potential is small: 

in Cu Ai. 

x-04 0.4-0.5 o.7-0.9 mm. 

This iiivc-stigatioa is being continued. 

S. Piei^kowski. 

Phy.sical Institute, 

University of Warsaw, 

Iloza 69. 


The Tides. 

The notice in Nature of April 14, p. 508, of my 
pamphlet on the tides implies that I have completely 
misunderstood " the theory of the tide-generating 
force on the principle of gravitation.” Regarding 
this I would like to present to your readers, very 
briefly, just one point in that theory: Newton, 
Herschel, and many other authorities compute the 
principal tide-raising force as the (difference betw|pn 
the moon’s attraction at the earth's centre and at 
the earth’s surface. Now this ia exactly the method 
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that would be employed if the sea were about 4000 
miles deep. But the sea is only about 2 miles deep, 
in whicli, obviously, the tide would be practically 
insensible compared with tliat in a sea 4000 miles 
(leqi The height of the tide is measured from tlie 
sea Ixjttom ; so that whatever elevation by tidal 
action of that bottom, winch takes place, is not added 
to the height of the tide at all. Why, then, should 
the action of the tide-raising force beneath the 
bottom of tlie sea be added to that action within 
the sea itself (as is invariably done) to obtain, or 
explain, tiie ocean tide } 

There are many other points of ^hc tidal theory 
discu.s.sed in tlie pamphlet referred to whicli are 
equally difficult of explanation according to the 
tlieorv of gravitation. To a statement of these 
difficulties It IS really a rather unsatisfactory answer 
to .say merely lliat their presentation betrays “a 
complete misuiiderstan<ling of the theory.” Tacts 
should be given to show of just w'hat the misiinder- 
standing con.sists ; anrl truly such facts would not 
be a waste even of the columns of Nati’rk, but would 
undoubtedly prove edifying to many of your readers 
be.snlcs the present writer. 

'The ” Tides ” pamphlet will be sent fn*e on rc<juest 
to any one interested. Evan M'Llnnan. 

Corvallis, Oregon, II.S.A., 

May 2O. 


To any one who understands the theory of gravita¬ 
tion, Mr, M'T.ennan’s letter is a complete justification 
of the note. To those who would think that there 
might possibly be something in it, nothing less than 
cha|)ter v. of Sir Cl. II. Liarwm’s popular book oil 
tides would be of any use. Tliere arc too many 
important and pres.sing deniaiKls iqion the space of 
Natukk to permit a full discussion of the ixmits put 
forward by Mr. M'iAmimn. We can only remark 
that the tides are <Iuo to the difference between the 
response of the occan.s and the solul earth to the 
attractions of the sun and moon. The motion of the 
solid earth as a whole is deterniiiied by th <5 forces at 
Its centre, so that the diflercntial motion of the 
oceans is determined by the vectorial exc.c*ss of the 
forces at the earth’s surface oier tiiose at its centre. 
Of this excess it is the component Uinfivntial to the 
eartli’s surface which is cff(;etivc in producing the 
tides. Thi*. Wnirr.R ok the Note. 


Barometric Pressure in High Latitudes. 

In his. letter (Nature, May 12, p 654) on the 
subject of the causation of anticyclones, recently 
under discussion, Mr. li, M. Dceley makes two 
statements whicii cannot, on the mo.st lilxrral inter¬ 
pretation of their face value, be reconcilcil with the 
real facts of the case as they arc well known to 
meteorologists. 

First of all he says : “ Another clear effect of 
surface temperature Is the fact that the North Pacific 
cyclone and the North Atlantic cyclone (the eyes of 
the North Polar cyclone) are more powerful during 
the summer than they are during the winter.” 
This is in direct opposition to the truth, as any one 
will find who refers to charts of mean pressure for 
January and July, wherein he will find the Icelandic 
and Bering Sea minima greatly accentuateil in winter 
and nearly obliterated in summer. Moreover, the.se 
mean or average charts are merely fhe generalised 
expression of one of the most obtrusive facts of 
seasonal climatology; namely, the frequently violent 
cyjlonic mood of* the North Atlantic ocean in mid¬ 
winter, and its generally much milder state at mid¬ 
summer, together 'with the many more gales we 


experience in England in December and January than 
in June and July. 

Secondly, Mr. Deeley refers to ” the striking facts 
that throughout the year the great low-pressure areas 
arc over the frigid poles.” Now though there may 
be relatively low pressure with cyclonic circulation 
at higher atmospheric levels round the poles, the 
modern work of L)r. G. C. Simpson for the Antarctic, 
and of Prof. Mohn for the Arctic, indicate that the 
surface pressure at both poles is relatively high, 
supplying an outflow’ of air towards the low pressure 
belts about latitudes 60° N, and S. In the Antarctic 
there is a tnic glacial anticyclone, in the Arctic the 
land areas round the polar basin complicate the 
distribution of pr(».surc, hut the pressure over that 
basin IS relatively high tliroughout the year, parti¬ 
cularly in winter, wfficn it links the interior glacial 
anticyclone of (ireenland with the continental anti¬ 
cyclone of Siticria. 

Moreover, if the Polar Front theory of Prof, 
Bjerknes is true—and though tliere are justifiable 
doubts as to whether that theory is a full dynamical 
explanation of cyclonic circulation, no weather fore¬ 
caster will dispute that it provides an excellent geo¬ 
graphical backgrouiul of Tefcrencc for the facts associ- 
altxl witli that circulation - there must, on the average; 
be ndatively high surface pressure about the poles. 

With regard to the effect of .surface teniperatiire 
on pressure it is quite true (as Mr. Deeley observes) 
that in the northern hemisphere, where there are 
such violent contrasts of continent and ocean, the 
continents command the excess of air m winter on 
account of the cold, but lo'^c it to the oceans m 
summer on account of the heat. J 3 ut tins relation¬ 
ship between surface temperature and pressure is 
only very rough There cannot bo lugh or low 
pressure i'lu'rywhfre , ami the actual result is a 
highly comjilicaled regional compronii.se If the 
nortlicrn hcini.sphcre were nil land or nil water, 
there coiiUl not he those marked seasonal or tuonsoonal 
tlislurbances, so conspicuous on flic January and 
July charts of mean pressure, of tlm sirriple dynanne 
belts of wind and pressure, namely, low at tlie equator, 
high at about 30" N. and S.. low again at about 
Uo' N. and S., high again at the poles, to which one 
gets an approximation on the annual chart and 
also on those for April and October. One must 
grant that the circulation of the atmosjiliere is 
initiated and maintained by the general thermal 
gradient between the equator and the ])oIcs ; but 
the rotation of the earth and the .seasonal contrasts 
of temperature Iwtwcen continents and oceans com¬ 
bine to impose an exceedingly’ complex structure upon 
the circulation. L. C. W. Bonacina. 

27 Tanza Road, Hamp-stcad, N.W.3, 

June 14. 


Ionisation Potentials of Copper and Silver. 

In their book on ” The Origin of Spectra ” Foote 
and Mohlcr assign ionisation potentials of 7‘6g2 and 
7-542 to copper and silver. These are calculated 
from spectroscopic data. I have recently succeeded 
in obtaimng low voltage arcs in the vapours of these 
two metals. For copper, a voltage of 7-8 was found, 
agreeing with the value given above as closely as 
one would expect from observations on a low voltage 
arc. For silver vapour, however, the value found 
and verified by many observations was 6*0 volts. 
There were indications of a resonance potential at 
about 3*1 volts. 

This work is being continued especially into the- 
spectroscopic region. A. G. Shenstone. 

Physiem Laboratory, 

University of Toronto. 
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The Problem of Cancer. 


O NCE again the pul)Uc is being made tu locus its 
attention on cancer through the activities of 
the recently constituted British Empire Cancer Cam¬ 
paign. The object of thi.s so-called campaign is to 
coliect large, .sums of money which will f>e devoted to the 
furtlier study of this disease, which annually sweeps 
aw'ay about 40,000 people m England and Wales alone. 
']'he new campaign is taking pla<'e under the direction of 
a cfimmittec which has been descniied as influential, hut 
wc search in vain for e\ tdencc that the eoinmiitee. as a 
whole, possesses the necessary (jualifications to direct 
or to suggest re.sL'arch on what i.s admittedly one of the 
most difficult problems in biology. There can lie no 
liarm in rahsing money fur medical research—it is, in 
fact, a highly praisew'ortln oliject- but in the interests 
of tliose wlio iiave proxided tlie money, it is essential 
that it should lie used in the best way, and it does not 
apjicar that tlie new committee, (“oin])osed largely of 
medical men practising among the politjeal, wealth),or 
aristocratic sections ol the community, is a suitable one 
to direct cancer reseurciu 

The ramn d'etre of the new' committee is indeed 
obscure, for tliere already exists an Imperial scheme-- 
tlie Imperial (aucer Ke.searclt Fund—winch has been 
liiird at work with the prolilem of earner for twenty 
years. This eommiuee is under the presideni) of the 
1 )ul<e of Bedford, w'ho, as a Fellow of the Royul Society 
and a man of scieni-e, has associated himself very (.losely 
and practically with the problem for many \cars. In 
addition to a large general cominiltee of lmf>erial 
fl.tvour, there is also an esecutise committee specially 
(ompo.sed of men in the highest ranks of the profession, 
practicfii and scientific Tiie work of the Imperial 
Camcr Research hund is universally admitted to be of 
a verv liigh order, and, iiUIiough it has not betm possible 
to elucidate the cause or causes of malignant growths, 
a llood of liglit has been ihrow'n and many foolish views 
have been exposed and confuted liy the researches 
first of Tlashford and later of Murray, who have been 
the scientific directors of tlie Imperial Canter Kesearth 
Fund. Tlieir work has placed the Fund in the forefront 
0} institutes devoted to tlie special study of cancer. 

It IS difficult to understand wJiy a second cancer fund 
—also Imperial— should be started to do the same w'ork 
a.s that ’which has already been admirably done liy the 
first and older Imperial Canter Research Fund. From 
sev’eral sides comment has been made on this apparent 
anacfiTunism, and it has been suggested that, while the 
new campaign might collect money, its distribution 
should not lie left m the hands of the new committee 
but should be dealt with by .scientific bodies like the 
Royal Society or the Medical Re.search (buncil, acting 
alone or in co-operation with the Imperial (ancer 
Research Fund ; for, after all, the problem is one of the 
most difficult now being studied in science. 

The Position of Canxer Research, 

“fhe subject has passed beyond the realms of clini^ 
observation, and clinicians do not possess the requisite 
education either to add to or even to supervise work 
which demands highly-trained biologists. It is, indeed, 
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becoming more and mure apparent that cancer is 
not merely a human problem but one of general 
biology. 

Tlutre was a lime when tlic w'ord “ tumour *’ w'a.s u.sed 
to include almo^t e\cry kind of abnormal .swelling that 
was more or less circum.scribed, A great many sucli 
swellings luivc now been sejmrated off, as they have 
proved to Im- o^ inflammatory nature. Even among 
true tumour.s a disfinetion has iieen made into those 
that are benign and iho^e that are malignant. Formerly 
tumours were (IjLssified according to their sluijje or con¬ 
sistence, and many ternis employed in this period still 
prevail,altliough w ith an altered signifieam e. Kxample.s 
ui tins kind ma) be cited in such names u.s “ fungu.s." 
“polypus,” “ eneepiialoid,” and “ sarcoma." F.ven 
the word “earner” is derived from the su]>posed 
re.seml)Ian(T of the cut .surlaee of the tumour to the 
.spreading limbs <»i a < ral), 

Up to the first third of last century it w'us commonly 
lield that cancers and suchlike tumours were .something 
foreign to the IkkIv j hut willi l)ie di.si overy of the cell. 
'I'lieodore Schwann show'ed that lliere w'us nothing in 
any tumour that was really lieterologou.s. His re¬ 
searches, continued l»y Leberl, were immensely ex¬ 
tended liy Virchow in his great work ” Ihe krankhttften 
(lescliwulste ” to veliK’h i)ut little Im-s been 

added or suluractcd irom a ])urely pathological view¬ 
point. He showed that every tumour js tlie result of 
a lissiic-lormmg function derived from tiie constituents 
of the Ixid), and the real [iroblem of tumour formation 
to-day IS to find w'hat starts tiiis and cause.s the tissues 
to hehave in an almormai w'liy. Ivvery tumour repre¬ 
sents a hreaeh 111 t!ic euntmuity ol some tissue, so that, 
alihougli arising in a tissue and due to the proliferation 
ol that tissue, the new growth. Uunour,or blastoma. as 
it i.s tailed, is really inimical to the well-being of the 
tis.suc. Its grow’th is progressive and unlimited. The 
cells of whicli ever)’ tumour is composed are bolshe¬ 
vistic, anarchical, or autonomou.s in varying degree. 
The laws ilml govern the behaviour of the cells of a 
tissue towards each other or other cells are violated. 
■J’he tumour cells are in some mysterious way set free 
from Testnunmg influences, and, having attained their 
liberty, beliavc in a riotous ratlicr tlian an orderly 
manner. Although it is common to .speak of cancer as 
something s|weiul, there i.s the same proce.5.s at work in 
all tumours, but the degree of autonomy varies in each. 
If left to lliemselves, even tlic most innocent tumours 
grow progressively, and may become harmful in virtue 
of their magnitude. Some of the largest tumours 
known are benign in a clinical sense, while some 
of the smallest in point of size may l)c of deadly 
malignancy. 

Basing the classification of tumours on their origin— 
liislogenesis —Virchow .separated them into three great 
classes according to their componei^ts. In his first 
group—simple histioid tumours—there was only one 
tissue, whereas in the second or organoid tumours two 
tissues were involved, one being connective tissue, the 
other epithelial. In his third group#-teratoid luinqprs 
—^the new growth w'as composed of several tissues 
arranged in organ-like fashion. Whatever starts the 
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cells off, the later growth of a tumour is due to the 
division of its cells. As this growth proceeds, one of 
two things happens. Either the tissues become pressed 
upon and flattened out so that the tumour is said to 
grow “ expansively,” or the tumour cells invade the 
other tissues, gradually destroying them, and finally 
insinuating or infiltrating themselves into Ijmaph- 
vessels or blood-vessels. Thus they may be swept 
away and transported to the most remote ends of the 
circulation, where, being arrested, they again start to 
grow and produce a secondary or diiughler tumour 
which is a copy more or less perfect of the primary 
growth. 

It is this last peculiarity which compels us to 
l)Iacc true tumours or blaslomata in a class outside 
the swellings caused by inflammatory processes, even 
although the latter present a certain superficial re¬ 
semblance to blastomata. Tlic tumour cell itself is 
or carries the actual exciting agent to continued cell 
growth, and it is when we come to the question of the 
cause of this extraordinary cell growth that we arc in 
Cimmerian darkness. We do not know whether there 
is one nr many causes of new growths, and our methods 
of treatment, especially of the more autonomous or 
malignant growths, are hopelessly defective. 

Theories of the Origin op Malignant Growths. 

Naturally, various causes of malignant growths have 
been suggested, and three at least have been seriously 
.studied; namely, irritation, the action of a parasite, 
and embryonic a!)crration. 

(1) It is widely held that some irritation, physical 
or chemical, applied over a long period may incite 
the cells to unusual growth, which ultimately takes 
an abnormal blastomatoiis course. In the last few 
years, many experiments have concurred to show 
that tar products may be active incitors to tumours 
both in men and animals. Cancers in man are not 
infrequently to he seen in association with some 
chemical or infective irritation. 

(2) A second current of thought has centred round 
the possibility that tumours, and especially cancers, 
are due to an exogenic parasite of some kind. From 
the structure of primary and secondary growths it is 
necessar)f to assume that if there is a parasite it must 
not only incite the cell to division, but also actually 
be intracellular, for the cells of a secondary distant 
tumour are the descendants of those that compose the 
primary tumour. For example, a cancer may arise 
from the liver. It is composed of liver cells; it may 
actually, although in an imperfect way, secrete bile. 
Such a tumour may be canied to the brain, and there 
we again find that the tumour is composed, not ol 
brain but of liver cells, and it may actually produce 
bile. If such a tumour is due to a parasite the latter 
must be inside the tumour cells. Many attempts have 
been made to find parasites. It must be admitted, 
however, that to the present no one has found a 
parasite in the cells of a tumour which produces a 
similar tumour in the homologous or heterologous 
.species. 

The failure* to find a parasite led to another 
theory—that tumours arise from some embryonic 
aberration. This view is associated with the names 
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of Durante and Cohnh^m, and in certain cases is un* 
doubtedly to be accepted as the probable cause, if. it 
is agreed that there is a high degree of specificity among 
cells. There is much reason to believe that cells 
retain their specific characters, or, as Bard has expressed 
it, “ Omnis cellula e cellula ejusdem generis.” If this 
is correct, as it appears to be, one can explain the 
occurrence of heterotopic tumours best upon an 
embryological basis. Thus the occurrence of a tress 
of hair, a tooth, a piece of cartilage, and fragments of 
lung or intestine in a dermoid tumour of the ovary of 
a virgin is explicable be.st on some embryological 
aberration. It is impossible to believe that the 
occurrence of looo teeth in a tumour of the jaw can 
he produced by a parasite. 

While, however, Cohnheim^s theory may explain 
some growths, there are others which do not come into 
this category. The degeneration of the process of 
growth, which is one of the main features of tumours, 
is evidently some very fundamental process, for 
growths benign and malignant are found in all animals 
from fish upwards. Although this fact does not explain 
the cause of cancer, it dispels many of the foolish 
theories which have been brought forward to explain 
cancer in man. 

Up to the present time, the hi.stnlngical structure 
of tumours has i)een \'ery extensively studied all 
over the world, but it is increasingly apparent that 
this method alone ha.s great limitations. In con¬ 
sequence, it has given way to the study of malignant 
tumour-s which can he succc.ssfully transplanted from 
one animal to another of the .same .spei'ie.s. Many 
facts connected with the origin and spread of, and 
immunity to growths have been estahli.shcd by tbi.s 
kind of investigation. 

In more recent times the physiological processes 
in cancer tissue have been inve.stigated, a,s well 
as, the production of malignant tumours in animals, 
by the application of chemical substances like tar or 
the chemical substances produced by the concurrent 
development in the animal of certain animal parasites, 
as was shown by the extended researches of Johannes 
Fibiger in C>)penhagpn. 

Another line of work has concerned itself with the 
growth of tissues in vitro. It is probable that much 
light will be thrown upon the whole of the blastomatous 
processes by work of this kind. The field of cancer 
research in man is limited on account of the fact that 
he is outside the pale of experimental analysis. Methods 
of treatment may be tried to cure such a desperate 
disease, but it is reasonable to demand that there should 
first he some experimental basis for the treatment. 

The main point, however, is that all over the world 
the highest class of scientific workers are busily engaged 
in trying to solve one of Nature’s great mysteries which 
affects both man and almost all known animals. 
Cancer is a dreadful, inscrutable disease, and, however 
blunted medical men become from constant associa¬ 
tion with other diseases, they never become immune 
to the sufferings of the cancer patient. Although the 
main cause of the trouble is unsolved, it is not to 
be imagined that the research world is standing still. 
On the contrary, there is everywhere a pulsation which 
indicates that we are getting nearer the sfilution of the 
mystery. W. B. 
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The Rotation of the Earth and its Influence on Optical Phenomena.^ 

By Prof. H. A. Lorentz, For. Mem. R.S, 


T here are different ways in which, by means of 
optical phenomena, the motion of a system can 
be detected. I shall speak of them successively, with 
a view especially to the rotation of the earth, briefly 
considering also the optical effects that are due to 
the annual motion, which can be taken to be a trans¬ 
lation. 

I. Doppler’s Principle.—I n the first place there 
is Doppler’s principle. If r is the distance from a 
luminous source to an observer (or to the slit of the 
spectroscope), Vr=drldi the relative velocity in the 
direction of the line r, and n the real frequency of the 
light emitted by the source, the observed frequency 
will be » + 8 n, where 

5 «= 

c 

c being the velocity of light. The corresponding 
change of the wave-length A is gi\ en by 

SA = '''.V. 
c 

The velocity of the earth’s translational motion is 
30 km./sec., i.e. c. It can give rise for yellow 

light to a change in wave-length of uUiut half an 
Angstrom unit. The displacement of spectral lines 
produced by it is perfectly observable; in fact, star 
velocities of some 50 km./sec. are measured with a 
considerable precision. 

If the observed shift of the spectral lines of a star 
is corrected for the motion of the earth, one find.s 
ti.e velocity of the .star with respect to the sun. In 
the case of many spectroscofiic binaries, the determina¬ 
tion of the elements of their orbits would be wholly 
impossible if the motion of the earth wore not taken 
into account. 

The velocity of a point of the earth’s surface due 
to the rotation is much .snuiller than the translational 
velocity. Even for a point on the equator, it amounts 
to no more than 0*46 km./sec. The displacement of 
a spectral line corre.sponding to this is, for yellow light, 
about 0*009 A.U., 1/660 part 
of the distance between the 
D-lines. Tiiis can scarcely 
be oKserved. If it were some¬ 
what greater, one would see 
that the lines in the solar 
spectrum lie somewhat more 
towards the violet at sunrise 
than at sunset. It must be 
remarked that the conse¬ 
quences which one draws from 
Doppler’s principle would re- 
main true whatever might be 
the state oL^tion existing in a medium surrounding 
the earthi^'whe question only is w'hether two successive 
vibrajj^ emitted by the source take equal or unequal 
tjj»« to reach the slit of the spectroscope. 

*^2. Huygens’s Construction. —In the second place, 
the propagation of waves and rays of light may be 
modified by a motion of*the system, a modification 

' L«ctuis deliwrad at University College, Unlvenity ei Loodoe, 00 
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that can be found by means of Huygens’s construction. 

Sj (Fig. 1) be the wave-front, i.e. the surface that 
is reached al a certain time / by a vibration emitted 
by the source at some previous instant. Then, around 
each point A, A', A' ... of 
Sj one ran describe tlie. 
elementary wave formed in 
a time d/. The surface S2 
tangential to them all will 
be the new' po.sition of 
the wave-front. The lines 
A(', AT", . . ., joining the 
centres of the elementary 
w'avcs to the points where 
they arc t<Hichcd by .Sj, Kio. 2. 

arc elcment.s of rays, t.e. of 

the lines which determine the lateral limitation of 
beams of light. The velocity of a ray is given by 


and the course of a ray of light s between two given 
points A and B i.s determined by the condition that 

it.« 

is a minimum (Fermat’s jirinciple). 

This general method can be applied to the case of 
ether moving tlirough the diagram with respect to 
which one wants to know the ))ropagatjon of light. 
The elementary wave around a point A (Fig. 2) is a 
sphere with radiu-s rd/ (r velocity of light in ether), 
Imt drifting along with the ether. Tlic centre of the 
sphere will be at B, if AB is in the direction of the 
velocity t) with which the etlier moves across the 
diagram and ha.s the length vd/. From the triangle 
ABC one finds, if N i.s the angle BAC between the 
velocity of the ether and the ray AC, and if terms of 
the order (r/r)* are neglected, 

ds ds V . 

- --.9 cos Ods. . . . (3) 

The figure also shows to what extent the ray AC 
deviates from the normal BC to the wave-front. 

3. Stokes’s Theory of Aberration.—Id this 
theory it is supposed that the ether is set in motion 
by the earth, like an incompressible fluid, the velocity 
of the ether at any point of the surface lieing equal 
to the velocity of the eartli. At some point P just 
outside the region where there is an appreciable 
vdocily of the ether, the light coming from some 
star S Will have its wave-front at right angles to PS. 
The aliovc construction givc.s the direction of the ray, 
t.e. the direction in which the star is observed ; the 
result agrees exactly with that of t^e well-known 
elementary theory of aberration. Stokes further 
supposes that the motion of the ether is irrotational, 
so that V depends on a velocity potential. In this 
case (3) shows that (2) may be replaced by (i/^)/^ 
plus a term that is independent*of the path; the ray 
of light is therefore a straight line, and the ordinary 
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theory of aberration not only holds for the jwint P, 
but also for the point where the ray reaches the surface 
of the earth. 

Stoke.s’.s theory cannot, however, l)e maintained, 
because the two assumphons that there is a velocity 
potential and that all over the surfat'c the ether has 
the velocity of the eartli contradict ea<‘h other. 

4. Kthkr WitiRLs.—It can i^e imaiiined that a 
rotatinjf planet is surrounded by a whirl in the ether. 
If definite as.sumptions are made mneerninij the 
distribution of velocity m this wliirl. one ran determine 
the deviation of a ray i)assin^ tnrougli it and the 
amount of <liurnal aberration thus {)rodueed. 

There i.s anotlier jilienomenon still by which one 
could detect an ether whirl. If the planet Jupiter 
were surrounded 
hy a whirl, there 
would l)c a devui“ 
^ tion that could be 
112 ul>served in the 
I'ase of the occul- 
taiion of a .star, 
and that is found 
to he quite ap¬ 
preciable if plaus¬ 
ible assumptions 
concerning the ex¬ 
tension oithewhirl 
f'c.. j. he made. Nothing 

of the kind ha.s 
ever been observed. This speaks m favour of the 
hyjtothesis that the ether is not set in motion by the 
planet. 

5. FRi':sNfc-:i,’s Theory of Aberryhon. — Fresnel 
assumed tiial the cartJi i.s absolutely {permeable to the 
ether, so that it can pas.s through the ether without 
in the lca.st setting it in motion. .Ko lar us the subject 
of tins lecture us concerned, tins assum)>lion leads to 
the same results us liui theory of relativity. The 
annual aberration is now immediately explained by 
wliat wa.s .said in § As to tlic daily aberration, it 
is determined in the .same way as the annual abemition 
by the motion of the oli.ser\'er. If an astronomer 
placed at a point on the equator observes a .star 
situated in the plane of that circle, at an altitude A, 
the aligrralion amounts to o\^2"xsinA. It would be 
possible to observe it if the distance oi two stars far 
apart could bemea.sured to within o’l". Tf, for example, 
two .stars A and B in the plane of llie equator follow 
each otlicr in their daily motion at a distance of 6o®, 
their distance will he dimini.slicd l)y o'jb"’ when A lias 
reached the zenith, and inerea.sed by the same amount 
when B has reached tliat point. In reality, however, 


the existence of the diurnal aberration has not beer 
proved, though astronomers correct their observation; 
for it. . 

6. Michjci.son's Interference Experiment. —Prof 
Michel.son has devi.sed an expetiment in which twe 
ray.s of light propagated in oppo.site directions along th< 
.sides of a great triangle A)k‘ (Fig. 3) in a horizontu 
plane are made to interfere; Mj, are mirrors 
P a dividing plate of gla.ss ; the course of one ray i; 
LACHAQ, and of tlie other LABC'AQ. 

In general, let L and Q be any two points having 
a fixed jKisition in the figure, w'liich is attached to thi 
earth, 'rhe ether (.supposed not to share the eartlT; 
rotation) has a motion through the diagram, consisting 
m a rotation alMiiit the a.xis of the earth. From wha 
has l)e<‘n .said in 2, one can deduce the time that ii 
reijuired for the pas.sage from L to Q. Let s be thi 
cour.se ol the ray if there were no rotation, s’ the acUia 
course. One ha.s to ealculiile tiie value of (2) for s' 
hut if one neglect.s terms of the .second order, oni 
can substitute lor it the value for the path bccausi 
the integral is a minimum for /. The influence 0 
the earth’s rotation i.s given liy tlie integral of the las 
term in (3), and i.s found m (lie case of Fijt. 3 to hi 
proportional to the area of the triangle AB(‘, to tin 
angular velocity of the earth, and to the .sine of tin 
geographical latitude. The rflcct would I'^e of equu 
magnitude hut of opjxisdc sign for the two inlerfermi 
ray.s, and so the position of the interlercnre fringe 
w'ill he slightly changed by the rotation of the earth 
It may lie hoped that it w'ill be ]jossiblc to observ' 
the effect l»y a suital^le method of observation. 

7. An Jma(.inarv Exi'KRI.ment. --Suppo.se tw’i 
ixirallel metallic wires (perfect conductors), .such a 
are u.sed in Lecher’s exjHTiment, to !>e placed roum 
the equator of the eartli, eai h forming a closed circle 
Let standing electromagnetic waves be j^roducei 
between the.se* wires. One may eonficlentl) expec 
that the loojw and nodes will travel around the curt, 
from east to west in 24 hours, and tins can lx* eon 
.sidcrcd to be a proof of the earth’s rotation. 

If the statement that the earth roiate.s is to huv 
any meaning <me must as.sign some sy.stem relativel; 
to which the rotation takes place. If the imaginar 
experiment w'ere performed wiih the re.sult jus 
mentioned, one could say that tlie earth rotate 
(1) relatively to the loops and nodes, (2) relativel; 
to a system of co-ordinate.s in which light is propagatei 
in straight lines with the speed r, (3) with respect t 
the .stationar)' ether in which the loops and node 
have their seats, or (4) with respect to the fixed star 
by the influence of which the position of the loop 
and nodes is determined. (Mach, Einstein.) 



A Large Refractor for Johannesburg. 


By Frank 

WENTY years ago, and soon after the dose of 
the Bort War, the South African Association 
for the Advancement of Science petitioned the Trans¬ 
vaal Government for the cstabli.shment of an ob.serv’a- 
tory' for the scj^nces of meteorology and astronomy, 
'fhe reply was immediately favourable as regards 
meteorology, but it was not found possible to organise 


Robbins. 

an astronomical department for some half-dozen year 
or so. In the meantime, by loan or by gift, a fe^ 
instruments were obtained, and quite soon attentioi 
was forcibly directed to the very exceptional climat 
and sky of Johannesburg by means of work actuall; 
done there by the aid of a modest 9-inch refractoi 
In consequence, early in 1909 the Minister for Land 
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made provision in his estimates fur the erection of a 
visual refractor of 26 inches clear aperture, and a 
contract with Sir Howard Grubb and Sons, Ltd. was 
signed in November of that year. Discs for the 
objective were ordered at once from France, but the 
production of optical glass of tl>at size is a slow and 
uncertain process, and in 1912 efforts were made to 
obtain a supply from Messrs. Chance Bros, and Co., 
Ltd., of Smethwick, near Birmingham. 

Trials and disappointments followed, parallel and in 
series too. At this time Sir David Gill, the designer 
of the telescope, had inspected the equatorial and 
reported “ Nearly complete and exceedingly satis¬ 
factory ”—this was in the .summer of 1912. Thea* 
followed two years full of hope passed in fresh elTorts 
and experiments. Then the Great War put a slop to 
everything. . . . The Armistice came at la.st, and when 
the smoke of battle cleared away it was found that the 
Admiralty had silently transferred Sir How'ard Grubb’s 
workshops from Rathmine.s, near Dulihn, to St. 
Albans, and there in the confused heaps of material, 
tools, patterns, periscopes, range-finders, aiul waste, 
lying on the new work.shup floors, it wjls .said the 
famous telescope was lying disnierniwred and for the 
most part unrecognisable. 

It was necessary to start again, not (juitc from the 
beginning but very nearly so, and this necessitated con- 
terdices, new estimates, and references to i’relona, 1ml 
finally order arose out of cliaos. Fresli tontracls were 
made in Novemlier 1922, and in the following Marcli 
Messrs. Cliance Bros, reported complete suc<‘ess. 
On their invitation a few astronomers journeyed to 
Birmingliuin to view lliese long-desired dis'-s, and there 
the visitors experienced moments, nay minutes of 
leision. The room conluimng this precious optical 
glass proved un.siiitable for llie examination, .so two 
woiknien curried tlie flint disc weiglnng .some 240 )b.s. 
in their four bare hands ihrongli a narrow doorway 
across an uneven floor, wending their way between 
great blocks of glass into another room. IVrhiips h 
was not us dangcrou.s as it looked, imt to tlie interested 
spectators it seemed a pas.sage perilous, where the 
labour of tliirleen years might have been lost by an 
unlucky step. 

These two discs, when tested for stria- and annealing, 
satisfied the optical exjiert, and they were taken to 
St. Albans, where the rough grinding of the flint is 
proceeding as shown in Fig. i. To tiie objective it is 
intended to give the form now generally familiar to 
astronomers : a double convex crown fronts the .stars 
and is followed at a distance of some six inches by a 
double concave flint, tlie fourth surface lx*ing of 
extremely long radius. In its mounting a close-fitting 
sliding band will make it possible to clean either or 
both the inner surface.s, and here it has been essential 
to pay special attention to the complete exclusion of 
dust, of which Johannesburg easily obtaias its share. 
The rough discs measured 26} inches, and arc to yield 
a finished objective of 26 inches clear, with a focal 
length of, say, 35 feet, giving a ratio just over 16. 

The dome for the telescope has been ready and in 
position for so long that its appearance in any photo¬ 
graph of the outslurts of Johannesburg must be quite 
familiar to many. A good photograph of tlie whole 
in.strument on its equatorial as it stands in Fleet Works, 
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Si. Allians, cannot be obtained, and yet it is probably 
the most freijuenlly photographed telescope in the 
eastern hemisphere; since Christmas last, views of it 
have appeared in tw'o of London’s leading new'spapers, 
but each time it ha.s been ascribed to Russia, and on the 
first occa.sion it was even described as the largest 
teles.co|H'm the world. 

Fig. 2 show's the view from the south-w'cst of the 
heavy ra.slmgs for the stand w'lth the polar axi.s carry¬ 
ing the right ascension circle at its lower (north) end. 
Most of the tiilx* is \ isililc, with its central cube and the 
extension for liie counterpoise. Fig. 3 is the breech- 
piece w'ltli ]ihu1()graphic plate-liolder. It sliows also 
the 4-mch fimler of 60 inches focal length. This is 




Fit.. i.—Mint (lisr. 


provided with cither a variable bright field or with 
bright wires as desired for the [larticular work in hand. 
Several of tlie circular weight.s arc to be seen the 
removal of wlikh will’make it possible to fit a spectro¬ 
graph if it is so desired at any time in the future. These 
weiglits e<puil in all 370 llis. The motive power for 
the driving clock is a weight which falls a quarter of 
an inch every ten .second.s—the rewinding is automatic 
and electric. Tlic weight of the moving parts amounts 
to more than five tons, hut the roller hearings supplied 
and the carefully equal distribution of the mass make 
it easy for the observer to shift this load with one hand. 

The process of finding a faint star with this instru¬ 
ment is not quite as ordinarily obtains — it is more 
simple. I'he declination clamp is ,released, and the 
required decimation reading i.s obtained; the instru¬ 
ment is then re-clamped. Now, because the riglft 
ascension circle is clock-driven, it constantly indicates 
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the local sidereal time. The right ascension clamp is 
released and the telescope shifted until the reading 
microscope shows the right ascension of the star. 
The right ascension is then clamped and the dome 
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the quick motion in right ascension. The slow motion 
is controlled by the observer alonCj who also holds in 
his hand means of adjusting the clock rate. Both 
co-ordinates ol a star are read very easily from the eye 



l-ic. a.—Eq>ul<»ful with vteel tube. 


opened. The ri.siiiL' floor has a range of twelve vertical end, where there is a choice ot three breech-pieces—om 
feet—it is not circular, and in azimuth it extends over visual with four oculars, a second with a Repsolc 
120® bulalwnysopptisite thedomeopening; forexampie, micrometer, and a third the photographic, made b) 



Fio. 3.~Eye-6od gS'lnch refractor. 


when the tele^ope is pointing to N. 270° E. the rising Adam Hilger to a specification and design by Sir Davii 
floor or platform lies between N. 30' E. and N. 150® E. -GiB. No digging for a foundation is required; th 
Observers being scarce, provision is made to save them pier will be bolted directly to an outcrop oi solid rocl 
trom walking over the edge. In actual work an assistant It remains to add a few words on the environment c 
will stand at the north end of the base and in charge of this much-needed Addition to the ffiwgre ust of larg 

















July 21, 1923] 


NATURE 


107 


telescopes south of the equator. Every one has heard 
of the Witwatersrand as the source of much of our 
gold. This range of hills lies in latitude 26® it' south, 
just north of Johannesburg, and here, at an altitude of 
5925 feet, a thousand miles from Cape Tovm, and 240 
miles from the sea, is the observatory. Antares is four 
minutes of arc south of the zenith, and is the only 
clock star required. The average iieight of the baro¬ 
meter is 24-35 —one-sixth of tlie atmosphere is 

below and the part remaining is here less subject to 
vagar>' than in almost any other part of the habitable 
globe. The climate is remarkably sunny, and the sky 
is free from cloud to a very high degree. Astro¬ 
nomical observations are possible on 300 or more nights 
in each year; on 200 of those one c-ould obser\'c for 
ten hours continuously. 

Think what thi.s means; work can ht planned 
months ahead with u certain assurance of fa\ourable • 


skies. There are no nights wasted watching for a 
possible break in the clouds, which, coming, is gone 
before it C4in be utilised, but good observing weather 
in quantity, the incidence of which can be predicted 
99 times out of a 100. Cloudiness on the average equals 
30 per cent., and even in the rainy season seldom exceeds 
44 <^r 46 per cent. Humidity for the year is 57 percent., 
January 71 per cent., July 42 per cent. Rainfall 25 to 
30 inches, hut tliere are only 85 wet days and not more 
than 190 wet hours. 01 course there is a drawback: 
high easterly winds with dust; and such dust—clouds of 
it, equal in density to a fog, but not more than two or 
three days in a year are as bad as this. The seeing is 
exceptional—not optically perfect perhaps, but so 
nearly ideal that the fame of its quality is spreading 
abroad, and rumours are heard of northern observers 
intending to enlarge and complete their researches by 
! a sojourn in the Union of Soulli Africa. 


Current Topics and Events. 


We have on several occasions expressed regret that 
no provision seemed to have been made for the dis¬ 
play of achievements of })ure science and their 
relation to industrial and Imperial development at 
thQ British Empire Exhibition to be held next year. 
We are glad, however, now to be able to announce 
tliat at the rcipiest of the Exhibition authorities the 
Council of the Eoyal Society has a])ix)inted a (kmi- 
inittee to organise a central exhibit to illustrate the 
fundamental principles of certain departmeiils of pure 
science, with special reference to the share- taken in 
developing those principles by the Empire. A small 
sum of money has been yilaced at the disposal of the 
Cximmitteo and .space allotted m the Ontral Pavilion. 
The Cominittoc, which is a strong one, represents all 
branches of .science. Sir Richard Glazebrook is 
chairman, with Sir Uerhert Jackson and Mr. F. E. 
Smith as vice-chairmen. Mr. Woolcock, tlie chair¬ 
man of the A.s.sociation of British Chemical Manu¬ 
facturers, who is taking the leading part in the organ- 
i.sation of the chemical exhibit, has become a member 
of the Committee. 

The Empire Cotton (rrowing Corporation has 
recently been considering the necessity for organised 
research at the universities and colleges of Great 
Britain, and has decided to offer retaining grants to 
certain universities where highly specialised research 
IS already going on. The Imperial Ck)l!egc of Science 
and Technology, South Kensington, has accordingly 
been offered the sum of looof. a year for a period of 
five years from October i, the money to be devoted to 
plant physiology and plant pathology in the Depart¬ 
ment of Botany. . The research work will be under¬ 
taken in the new Botany Building, recently opened 
by the Duke of Devonshire, to which the Rubber 
Growers’ Association of the City of London sub¬ 
scribed about 30,000/, about two years ago. These 
gifts are tangible evidence of the value which tropical 
agriculturists attach to the important research work 
which is being undertaken at the Imperial College, 
especially in connexion with plant physiology and 
pathology, under the direction of Profs. J. B. Farmer 
and V. H. Blackman. 
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July tins vear has established a weather record 
fortcmperaltirc.and in many places the thermometer 
has cxceeiled records for many years past, not only 
for July but also for any part of the summer. The 
hot spell was fairly e.stablished on July 5, when at 
Kensington and Greenwich the sheltered thermometer 
rose to 84^“ 1 '. On July 0 the temperature at 
Kensington was 87' F,, and at many health resorts 
il was 85° F. At Greenwich on July 7 the thermo¬ 
meter in the shade registered <)o" and the solar 
radiation temperature was i<. Tlic severe 

thunderstorms and torrential rams so prevalent over 
the country on July y and 10 bad little effect in 
reducing the tcmperalure, and from July ii the heat 
hec-amc more intense. On July 12 the thermometer 
at Andover rogi.slered 04' and on July 12 and 13 
the temperature at Kensington was 92'’ 1 \, while the 
nnninuim night tcmiierature registered on both 
mornings was (>8"“ ]<'. .\t Bath on July 12 and 13 

the thermometer registered 93” F. and 92^' F. re¬ 
spectively On the night of July 12-13 the minimum 
temperature was yi'' at Hastings and Brighton. 
.M Kew the maximum temperature was 80" or 
above for ten consecutive days, and gi” F. recorded 
on July 13 IS a record for July; while on tlie same 
day 96'' F. at ('amden Sijuarc is the highc.st tempera¬ 
ture reported to the Meteorological Office during the 
warm spell. ’J'hese temperatures fall somewhat 
short of the London readings during the abnormal 
summer of 1911, when loo^* F. was recorded at 
Greenwich and os'" F. at Kew on August 9. A new 
type of pre.ssurc distribution set in over the British 
Isles on July 14, and a drop of temperature occurred 
in most parts of the country. 

The following elections to Beit Memorial Fellowships 
for Medical Research have been made, the general 
subject and place of research being eiven after each 
name :—Sevtor Fellowship : Dr. D. Keilin ; the life- 
history of parasitic Protista and the physiology of 
parasitic Metazoa, at the Molteno Institute for 
Research in Parasitology, University of Cambri 4 ge. 
Fourth Year Fellowship : Dr. Katherine H. Coward : 
the processes of metabolism, nutrition and growth of 
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young animals, particularly with reference to the so- 
called deficiency diseabes such as rickets, at the 
Biochemical >.aboratory, Institute of Physiology. 
University College. University of London. Junior 
}'cllow^hip.%-. Dr. J.M.H.Campbell: Oxygen consump¬ 
tion an<l pulmonary ventilation cliiring and after work 
in chronic heart and lung disease ; total metabolism 
and ‘‘ efficiency of work in these and other diseased 
conditions ; changes in the capillary circulation in 
tlie skin in certain chronic ner\ous diseases, at the 
Department of Physiology, Guy's Hospital, London. 
.Mr C'. (i. Lambie : Influence of in.siilin upon fat and 
protein ihctabolism ; observations upon the fate of the 
sugar which disappears from tlie blood in hypoglyca*mia 
produced by insulin, at the UmversiLvof l£<linl>urgh. 
Mr. W. K. Slater; Determination of the molecular 
weight and lioat of combustion of glvcogen , an in¬ 
vestigation of ccH mechauistn under anaerobic condi¬ 
tions, in the Physiological Laboratory, University of 
Manchester, and the Instilule of Physiology, Univer¬ 
sity College, London. Miss D. S. Pussell: 1 ‘he relation 
of renal efficiency tests to the morbid anatomy and 
Instology of kidneys, at the Pathological Institute of 
the London Hospital. Mr. C. P. Stewart Investiga¬ 
tion of fhe melhotls of isolation and chemical constitu¬ 
tion of thyroxin ; the liver iierfusion of substances 
relatcil to histidine, in the Dejnirtmcnt of Medical 
Chemistry, University of Kdinburgh. Mr. 11 . J. 
Channon! The study of certain fundamental dietary 
factors in tlic nutrition of living organisms, at the 
In.stituto of TMiysiologv, Uiiivcr.sity College, Ixmilon. 
Mr, W. Smith and Mr. 1 . H. Winb'r Invc'stigations 
on general metabolism in health and disease, with 
special reference to the metabolism of carbohydrates; 
search for aUcniativo sources of insuhn, notably from 
yeast, at the Diochcmical I^aboratory, University of 
Canibri<J|gc. Miss 1 ). B. Steablxm . Investigation of 
the mi?chanisni of response to injection of colloidal 
substances, at the Lister Institute of PrevenUve 
Medicine, Chelsea Gardens, S.W , and King’s College 
(London) Physiological Laboratory. Mr. C. S. 
Hicks : Investigation of the causation of goitre from 
a biochemical point of view, such as a close examina¬ 
tion of the relationship of iodine in foods to the 
incidence of goitre ; the chemistry anil pharmacology 
of substituents in the thyroxin molecule, from the 
point of view of the phyMologic:al action of thyroxin, 
at the Balfour Laboratory, University of Cambridge. 

The Court of the Salters’ Company has appointed 
Prof. A. SmitheUs to be director of the Salters’ institute 
of Industrial Chemistry. 

We regret to announce the death on- July 15 of 
Sir Henry Hoyle Howorth, t^.K.S., a trustee of the 
British Museum jiince at the age of cighty-onc. 

The diaraood jubilee meeting of the British 
Pharmaceutical Conference and a meeting of the 
International Pharmaceutical Federation will be held 
in London on Jfily 23-27. 

The Royal Danish. Academy at its last annual 
meeting elected the folfowing honorary foreign 
inembers: Prof. Albert v. Lc Ckxj, of Berlin, Profs. 
Charlier, J. Foresman, and C. M. First, of Lund, Dr. 


[July 21, 1923 

]•'. A. Bather, of the British Museum, and Prof. F. O. 
Bower, of Glasgow. 

At a recent meeting of the Institution of Electrical 
Engineers the following officers were elected :— 
President: Dr, A. Russell ; Vice-President : Sir 
James Devonshire; Hon. Treasurer: Mr. P. D. 
Tuckett; Ordinary Members of Council: Mr. J. M. 
Donaldson, Dr, W, M. Thornton, Colonel T. F. 
Purves, Mr. G. W. Partridge, Mr. P. Koshng, and Mr, 
S. \V. Melsom. 

I r i.s announced in Science that on his retirement 
through ill-hcalLli from the directorship of the 
Mount Wilson OKservatory Dr. G. E. Hale has been 
appointed honorary director. Dr. Hale will remain 
in charge of the general policy of the observatory, and 
Dr. W. S. Adams, at present assistant- and acting- 
director, has lieen appointed director in charge of 
operations. 

At a quarterly meeting of the council of the Royal 
College of Surgeons of England, held on July iz, 
Sir John Bland Sutton was elected president and 
Sir ficrkelcy Movnihan and ^fr. H. J. Waring wore 
elected vice-presulents for the ensuing year. Among 
the elwtions made were the following : Mr. H E. 
Griffiths, Mr. V. B. Negus, and Mr. C. fi Wnkcloy 
to be Arris and Gale lecturers, Prof. S. G. Shattock 
to be Erasmus Wilson lecturer, and Sir Arthur Keith 
to lie Arnott dcmonstnitor. 

Thk Minister of Agriculture and iMsiienes has 
appointed the following departmental conunittee In 
in»piiTe into the operations of the I'ertilisers and 
Feeding Stuffs Act, mob- Lord (Minton (Cliairman), 
Mr. E. Richards Bolton, Mr. E. G. llaygarth Brown, 
Dr. Charles Crowtiicr, Mr T. Kyle, Mr. li. S. Miller, 
Mr. G Stubbs, Dr J. E Tocher, and Dr. J A. 
Voelcker. The committee is to advise whether any, 
ami if so what, amcnfbnents are necessary in order to 
render the execution of the Act more economical and 
cHective, and to report accordingly. Mr. U J. Johns, 
of the Ministry of Agriculture and E'lsherics, to White¬ 
hall Place, S.W., lias been appointed secretary to the 
conumttec. 

Amonc the subjects discussed at the recent Inter¬ 
national Navigation Congress at Westminster on July 
z- b were the latest improvements in regard to signalling 
at sea and on the coast. Fourteen reports were sub- 
mittc<I to the Congress, covering the current practice 
m Great Britain, Belgium, France, Holland, Italy, 
Japan, Russia, Spain, Sweden, and the United States. 
Reference was made to experiments carried out by 
Trinity House, in iy2i,in connexion with synchronous 
signalling, in wlucli two types of sound-transmitters 
were used—one a standard submarine bell, and the 
other a Fessenden oscillator, in conjunction with a 
wireless transmitter. The .signals received from these 
were of such a character as to enable the distance to 
be calculated of objects invisible in fog, but within 
submarine sound range. A wireless installation, 
lately erecteil at Inchkeith in Scotland, was mentioned 
a.H affording facilities fpr experimenting* with direction, 
messages to vessels equipped with a sttjiple type of 
receiver gear. The mostjmportant advance in light- 
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house work in the United States has been the estab> 
lishment of radio iog signals. A plea was entered for 
the international adoption of some system of under¬ 
water signals, by which vessels in an area of reduced 
visibility could transmit information as to their 
courses to other vessels in the vicinity, as well as 
obtain the bearings of such vessels. The radio com¬ 
pass and position-finder now enable ships to approach 
the coast in thick weather. It remains to provide 
means to ensure the safety of vwsels coasting and 
entering port. The feeling was expressed that the 
subject of marine signalling was so important as to 
claim a larger share of the time of the next Congress. 

On July 4 Professor Or. Ernst Beckmann completed 
his seventieth year. He was an apothecary originally, 
and changed over to the study of chemistry in 1875 
under Kolbe in Leipzig. After a short stay at the 
Technical Highschool in Braunschweig lie went to the 
University of Leipzig in 1884, where he worke<l finst 
with Johannes Wislicenus and later with Wilhelm 
Ostwald. It was about this time that Beckmann 
made the observation that ketoximes arc transformed 
by pcntachloride of phosphorus into acid amides. 
This Beckmann transformation lias shown itself to 
be a very productive reaction for the investigation of 
the stereo-j.somcric nitrogen compounds. At the 
same lime Beckmann elaborated the well-known 
methods for the determination of molecular weights by 
observation of lowering of the free/ing point and 
rise of the boiling point of solutions. The use of Beck¬ 
mann's apparatus is now widespread, as well as the 
Beckmann therniomcter employed iu these operations, 
which combines accuracy to one - thousandth of a 
degree Centigrade with a very simple regulation for 
the most varied ranges of temperatures. After 
having been for a short time at tlie univcrsitu's of 
f»ie.sscn and Erlangen, Beckmann returned to i,elpzig 
in iSgy, and remained thercas director of the lalioratory 
for applied chemistry until 1912. During this time 
he showed great activity m numerous investigations 
ill pure chemistry, foodstuffs, aiul drugs ; further, he 
constructed the burners fitted with sprays which 
show of exmtinuous working with coloiire<l flames 
for spectroscopic and other optical work. In loi'Z, 
Beckmann undertook the organisation of the newly 
founded Emperor William Institute for Chemistry in 
Dahlem, where -Willstattcr, Stock, O. Hahn, an<l Lise 
Meitner have done much of their work. He resigned j 
from the directorship of this institute in iy2i, but 
is still untiring in research and literary work. 

The rise and growth of scientific and technical 
journalism is one of the most characteristic features 
of modern civilisation. Some day the upward trend , 
of this movement must show a flattening tendency; j 
but of the approach to this phase there is at present 
little evidence. The " List of Serials received in the 
Library of the U.S. Department of Agriculture” 
(Washington; Government Printing OfiBce), exclusive 
of U.S. Government and State Agricultural College 
and Expexte^at Station Publications; which h^ 
recently beepf'received, includes no less than 5586 
distinct Beri^l, „ If the excluded serials were added 
to the aboi^-£|riire and tlie publications cuiroitly 
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! received by the U.S. Weather Bureau were also 
thrown in, a grand total of at least 7000 Mrials would 
be recorded. All these serials, of course, are not ex¬ 
clusively devoted to agriculture, but they have, at 
any rate, been collected with the view of the further¬ 
ance of the work of the Department. As regards the 
purely agricultural serials, the list is practically a 
bibliography of the subject. The auxiliary sciences 
are adequately but less completely reju'esented. The 
list, which is an 8vo volume comprising 358 pages, 
is divided into four parts. Parts i and 2 form a 
register of the*entire collection. Part 3 is an ad¬ 
mirably compiled subject classification of the serials 
set forth in jiarts i and 2. This part includes the 
U.S. Government and State publications. Part 4 is 
a regional distribution of the data containetl in parts 
I and 2. Tlie list is admirably compiled and clearly 
printed. The librarians of the Department are to be 
congratulated upon its production. 

REFHKRiNn to Dr. J. S. Owens' letter in Nature 
of June 23, p. 848. regarding the haze overlying 
southern England on Derby Day, Mr. F. R. Farquhar- 
son states that he made an exposure on the course, 
using the widest aperture of the lens' on a Kodak film, 
when the horses suddenly appeared out of the mist 
barely a hundred yards away. The result when de¬ 
veloped .showed over-exposure, thus proving that tlie 
mist liad not that light-stopping power common to *’ 
the normal London mist. Dr. J. S. Owens writes: 

” The obstruction caused h)’ a haze depends not only 
. on Its density but also on the Jengtli of path of the light 
through the haze. The distance between camera and^ 
object was short and thus obstruction corre.spondingly 
small, while it is probable also that the vertical 
thickness of the haze was small and thus plenty of 
light penetrated. Anti-cyclonic weather, which is 
often accompanied by an inversion of temperature 
gradient a httle above the ground, provides suitable 
conditions for a shallow dust haze. The dust being 
unable to penetrate the ' lid ’ formed by the tepipera- 
ture inversion, may travel for great distances along 
the ground obstructing visibility of objects at a dis¬ 
tance, but liaving little cHect on the quantity of 
light reaching the ground from the sky. In a London 
smoke log both the number of particles per c.c. and 
their size arc usually greater, while the thickness of 
the layer of fogs is probably also much greater than 
in a haze such as that on Derby Day.” 

Mk. T. H. Digges i.A Touche, who is ao well 
known by his published work iu connexion with tlie 
Geological Survey of India, has prepared the catalogue 
and subject-index of literature added to the library 
of the Geological Society of London during the years 
1915-1919. This volume of 545 closely printed pages 
fills the gap in the valuable lists issued by the .Society, 
which are now complete to the end of 1922. Its 
price (iw.) is moderate, apd for libraries the collec¬ 
tion of the records for several yea^ into one con¬ 
tinuous series facilitates rp^'^rence. The subject-index, 
occupying half the volufiie, is a monument to the 
careful reading and judgment of Mr. Digges La 
Touche, and it must be remembered that, for«the 
period pifOitd, the work repreiftnts very fairly the 
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geological literature of the world. We cannot find 
here lists of the publications of geological surveys; 
these are indexed under their authors and the districts 
with which the memoirs deal. Maps separately issued 
are not regarded aa “ literature ’*; but, under liie 
heading " Maj>s,” there is a very useful list of those 
included, and often concealed, in printed papers, with 
indication.^ of their scales. 

In connexion with the mechanism whereby pollen 
is able to induce hay fever, a correspondent has 
suggested that possibly the pollen*" grains in the 
prcHcnco of moisture on the mucous membranes miglit 
protrude their pollen tubes ; these might penetrate 
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the mucous membrane. A view somewhat similar 
was developed by Blackley half a century ago in his 
famous “ Experimental researches on the causes and 
nature of Catarrhus aestivus.” He showed that 
neither the size nor the nature of the covering of 
the pollen can be the essential cause of hay fever, 
but from prolonged observations he believed that the 
moisture on the mucous membrane might cause the 
pollen to swell and to protrude its tube into a mucous 
gland. While thi.s might explain some of the initial 
phenomena in an attack of hay fever, he was strongly 
of opinion tliat the obnoxious element of pollen was 
the granular matter in the centre, a view universally 
accepted to-day. 


Our Astroaomical Column. 


T.AH<irc Mkti.ok. —In strong twilight on the evening 
of July 1 1 a fine meteor was seen at <>•' <>'“ G.M.T , by 
Mr. E. W. Barlow of WndlnirM, Sussex, who con- 
.sidered the object as bright as V'^enus at its best. The 
nucleus was pear-shaped and bluish, and a red tram 
followed it along an arc of about 10'. The duration 
of flight was 4 seconds and the path from 95 Hcrculis 
to rt Ophiuclu. 

Mr. E. H. Smith of Ilanwell, W., also saw the 
object and describes the path with reference to the 
stars Altair and Antarcs. The height of the meteor 
was about 6() 54 imlcs over the Knghsli Channel; 
length of path 'jo miles, and velocity about zz miles 
per secoiul. 

The fireball was also observed by the Astronomer 
Uoyal and by Dr. (Vornmehn at tin* Koyal Ot>s(Tva- 
torv, CiTConwich. and they give the azimuth of the 
end point as 15 ’ W. of south. 

The SiMttAL Nuiiur.iv as UusT'CLonDS.--Mr. J. H. 
Reynolds discusses in Mon Not. K.A.S. for May 
the recent suggestion of Prof Idndomann that the 
spirals are dust*clouds expelled from tlie (ialactic 
system by radiation pressure, and shining by reflected 
starlight. He gives a diagram t^f the distribution 
of the spirals, and of their radial velocities, deter¬ 
mined by Prof. SUpher. Tlie data a.s regarils si/.o, 
inclination, and radial velocity appear to fit in fairly 
well with Lindemann’s thiiory, if one adopts the 
eccentric position of the sun in the Clalaxy, as given 
by Prof. Shapley’.s detorniination of the distances 
of globular clusters. The spiral.s nearest to the 
Galactic centre would have the highest velocities, 
but would appear small to us, owing to distance. 
Those nearest to us would appear large, but would 
have small radial velocities, their motion being 
nearly across the line of sight. There is one feature 
of the spirals, however, that Mr. Reynolds regards 
aa negativing the theory of their shining by reflected 
starlight. This is the darlt absorption stripe which 
is seen to cross the centre of many of the spirals 
that are seen nearly edgewise. On the reflection 
hypothesis, this should be bright and not dark; 
its prc.sence seems to prove that the illumination 
of the spirals comes from within them. Some years 
ago Mr. Reynolds put forward the view that the 
^irals wore shining by reflecting the light of some 
bright body in their centre, basing this on measures 
of the relative Jirightness of different regions. He 
now repeats this suggestion, an<l adds that it may be 
possible for the • condensed matter in the middle 
of tlie spiral to give a spectrum of type F or G, 
without being in a stellar state. He, quotes in 
support some r^ent experiments on the spectra 
given by exploded wires. 


Stars in the Mij.ky Way and at the Galacttc 
Pole. —The Harvard College Circ. No. 242 contain.^ 
a very interesting comparison of a Milky Way field 
with one at the South Galactic Pole made by Mr. 
Solon 1 . Bailey. 'I'he aim of such investigations is 
not only to give an estimate of the total number of 
stars that exist or rather can be photographeel, but 
also to form an idea of their distribution in space. 
Star gauges were made by the Herschel.s a century 
ago, but since then studies of the distributions of 
stars have been completed by Argclan<ter. Seeligcr, 
Pickering, (-eloria, Kaptcyn, ('hapman and Melotte, 
and others. It was generally deduced that there 
were only twice as many stars in the MilUv Way 
as elsewhere up to alx)ut magnitude ten, although 
IJcr-schel's counts gave a maximum of about 20 limes 
as many stars in the Gtdaxv as at tlic Galactic poles. 
An incTca.sing Galactic concentration with decreasing 
apparent brightnc'Ss wa.s shown by Kapteyn, and a 
similar but less rapid degree of concentration was 
deduced by (diapman and Melotte. Mr. Hailey 
discitsses photographs taken with the 24-inch Bruce 
photographic telescope at Arequipa, Peru, the longest 
exposures showing stars fainter Hum the nineteenth 
magnitude. He gives a very initructive table 
indicating the relation of length of (‘xposure to 
limiting magnitudes photographed, showing that as 
the stars become fainter, longer and longer exposures 
have to be made to gam every extra magnitude. 
Selecting a sejuare degree area in Sagittarius in the 
Galaxy, one of the richest star fields of the Milky 
Way. and comparing this with the similar area at the 
South (ialactic Pole, he obtains the following counts : 
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It will be seen that, up to aliout magnitude 10 
the number of stars in the Milky Way is aboul 
2*5 times that at the pole. After magnitude 13 
the ratio increases with great rapidity, until at aboul 
the 17th magnitude the ratio is more than 100 
If the stars were everywhere as dense as in thu 
part of the Galaxy their number would be 2*5 billions 
while if the density were that at the pole, theu 
number would be 23 millions. 
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Research Items. 


Depopulation of Primitive Communities.—^M r. 
J, H. Hutton, whose monographs on two branches 
of the Naga Tribes in Assam have been received 
with much favour by ethnologists, reviews in Man 
in India (vol. 2, No. 4) the work of the late Dr. 
Rivers on depopulation in Melanesia, in the light 
of his experiences in Assam. He notes that, as in 
the case of the Kava of Melanesia, the influence of 
missi(jnary societies in Assam, who discourage the 
use of the mild rice beer, is driving their converts to 
opium. The appearance of consumption in recent 
years in the Naga hills may be attributed to the 
wearing of European clothes, which is also responsible 
for the spread of dysentery, itch, and yaws. The 
absolute prohibition of head-hunting has Jed to 
serious interference with all sorts of dependent 
activities, and ultimately leads to a total lack of 
interest in life, and so to the limitation of families, 
or even to the total refusal to procreate children. 
These facts, which corroborate the ronehisioiLS of 
Mr Henry Balfour in the presidential address recently 
delivered before the Folklore Society, deserve the 
serious attention of all tho.se who are responsible 
for the welfare of primitive societies. 

Bronze Age Weapons in the Hull Museum.— 
In The Naturalist, No. 795, for April, Mr T. Sheppard 
reports further valuable additions to tlic collections 
m the Hull Museum. Some of tliese pieces formed 
part of the Scarborough hoard, ol which twenty-three 
art* now in the museum. The new examples include 
some mtcrcstmg axes and palstaves. An analysi.s 
of one of the axes by Prof. Cecil H. Desch shows that 
it contam.s 80*25 cent, of a)y)per, id*3<> jicr cent, 
ol tin, and minute quantities of lead, nickel, and 
sulphur 

Contraction and Dilataiion OFBt.ooo-VKSSM..— 
Special mtere.st,has been aroused by the work ol the 
i’etrograd phy.siologist Kravkolf, who is already 
known for his work on the contraction and dilatation 
of the bIood-ve.sseIs of surviving organs. Kravkotf 
usually employs rabbits’ cars, which retain their 
vitnlUy lor a long time Even after keeping these 
organs for several days and. weeks he obtained a 
definite reaction with adrenalin. In his investigation 
he devised two methods for prc.servmg the cans .As 
the ears u.siially perish from infection contracted at 
the cut surface, he seals that end by dipping the 
excised cars into a vessel with molten paraflin 
When the paraffin solidifies the cars stand up in 
the vessel like plants in a flower-pot, ami in this way 
the vital properties of the vessels are jireserved for 
a long time. The second method is that of drying. 
The cars are dried in an evacuated dc.siccator over 
sulphuric acid until the moisture content is 5-6 ywr 
cent. Such preparations can be kejit for about three 
months, and after soaking they respond to chemical 
stimuli. In this way also organs of higher animals 
show parabiosis after drying. It was ^also found 
convenientto employ human fingers, fromamputations 
or later from corpses, for the study of the blood¬ 
vessels. The.se organs are just as .sensitive in re¬ 
sponding to poisons and adrenalin and can be utilised 
as anatomical specimens as well. They can also be 
preserved and dried. Thc.se surviving organs also 
po.ssess the property characteristic of living animals, 
that their skin reacts to cantharadme, producing a 
focus of local inflammation with a blood-vessel 
reaction and tissue cedema. 

The Allantoic Placenta of Marsupials. —One 
of the results of the visit of the British Ass^ation 
for the Advancement of Science to Australia in 19*4 
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was the establishment of a committee to promote 
the collection of material for the study of the mar¬ 
supials, with special reference to their embryology, 
a task rendered imperative by the rapid extermina¬ 
tion of the native fauna. The principal part of the 
work of this committee was entrusted to Prof. T. 
Thomson ’FTynn of the University of Tasmania, who 
gives us the first instalment of his cinbryological 
results in a memoir on the Yolk-Sac and Allantoic 
Placenta in Perameles, published in the current 
number of-the Quarterly Journal of Microscopical 
Sctciice (vol. 67, part i), it wii.s in Perameles tliat 
Prof. J. P. Hill first discovered the cxi.stence of an 
allantoic placenta in the supposedly “ non-placcntal ” 
marsupials. Prof. ITynn confirms ana extends 
Hill’s oljservations, and endeavours, apparently with 
success, to reconcile the supposeil discrepancy between 
the development of the marsupial allantb-placcnta 
and that of the primitive euthenau type, maintaining 
that the difierence between the two is one of degree 
rather tlian of kind. He draws a clo.se comparison 
between the tiarly stage of the allanto-placenta in 
Poraniolcs and that of the dog, and holds that tioth 
can be deriveil from a common ancestral condition. 
He agrees with llill in attributing tlic absence of an 
allantoic placenta in the majority of the Marsupialia 
to degeneration. 

The Pleistocene or North America and its 
V’ERTEfiKATi'S.— Thc Cnmcgic Institution of Washing¬ 
ton lias issueil as its Publication No. 322 a substantial 
volume by Mr. O, P. Hay on “ The Pleistocene of 
North America and its Vertebrated Animals from 
thc Slale.s cast of the Mississippi Kiver and from the 
(‘anadiaii Provinces east of longitude 95*^." By the 
autlior, who is obviously a thorougligoing glacialist, 
'■ the Pleistocene is rt^g.vrtled as being equivalent to 
what is known as thc tUacud PituxI." and is diviiled 
bv him into nine .stages, live glacial and four inter¬ 
glacial, wlule tlie Jilanco is held to belong to the 
upper, or uppermost, Jdiocene. His Pleistocene is, 
theielore. obviously not quite homologous with the 
period that passes under that name with Briti.sh 
geologists Thc various vertebrates arc first dealt 
with mostly in groups, cetaceans, mastodons, etc., 
but somctinit's by nKiividuals, as m tlie case of three 
species of Elephas. and their occurrences in each 
Stale, county by county, is recorcieil and charted on 
mam. To this succeeds a section on the Pleistocene 
geomgy of th<! several States, with tlic assemblages 
of animaLs found in thc various 1«h1s. Whether thc 
value of all this painstaking work will prove com¬ 
mensurate with its bulk of 500 octavo pages, time 
alone can show. The author's conclusions as to thc 
dates of advent and disappearance of the diSerent 
forms that arc summed up m the table on pp. 14-15 
depend obviously on the correctness or otherwise of 
the iletermination of the age of the individual deposits 
in which their remains occur, a matter concerning 
which the author himself appears frequently to be 
doubtful, iuid on whether all the fossil contents of a 
given bed truly belong thereto, as the author seems 
always to assume, or may in some cases be mixed 
with others derived from older horizons. In any 
case this memoir will prove most useful to all interested 
in the subject, whether from thc geological or pale¬ 
ontological point of view. • 

Virus Diseases of Plants. —The brief report in 
Phytopatkolo^, vol. 13, No. 4, of thc symposium 
upon mosaic diseases by the Physiological Section 
the Botanical Society of America and thc American 
Phytopathological Society records proceedings which 
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should be of outstanding interest to students of 
plant pathology and ultimately perhaps of very 
great importance to agriculture. As a result of the 
papers communicated at this meeting, it appears 
that several cases of leaf mosaic and even that 
important economic disease problem, the leaf roll 
of potato, may have to be removed from the category 
of virus diseases and assigned to the category of 
diseases of which the causal agents are protozoa. 
Kay Nelson is reported to have produced photo¬ 
micrographs illustrating definite flagellate protozoa 
found constantly associated with leaf roll of 

? otato and the mcsaic of bean, clover, and tomato, 
n the light of thjs paper, the tendency seems to 
be to regard the intracellular bodies reported by 
L. O. Kunkel, and by H. H. McKinney, Sophia H. 
Eckerson, and R. W. Webb, in cases of mosaic 
disease, as also protozoal in nature. It will be 
remembered that Kenneth H. Smith briefly reported 
in Na'I'UKK of November 18, 1922, p. 068 , the presence 
of curious intracellular bodies in the case of mosaic 
of potato, and demonstrated these at the meeting 
of the Association of Economic Biologists devoted 
to a discussion of virus diseases. A joint discussion 
upon this subject between the Sections of Botany 
and Agriculture is put down for the Liverpool 
meeting of tlic British Association, and it is much 
to be hoped that upon this occa.sion something may 
be heard of this new work upon the subject, as the 
report in Phytopathology concludes with the statement 
that "without doubt this symposium marks an im¬ 
portant milestone in the progress of plant pathology." 

Japankse Ukomycks.— Seiva Uo, professor of 
phytopathology, College of Agriculture, Hokkaido 
Impenal University, has contributed a monograph 
on the Uromycea of Japan, which forms Pt. 4, vol. 
xi., of the Journal of the College He describes 
fifty-six species of Uromyces and three of Pilcolaria, 
giving figures of the spores ; 19 .species are endemic, 
23 common to Europe, and 23 to America. One 
new species is described, IWoniyce.^ Victa-unijugo! 
Ito. Eight of these species had not previously l>een 
iccordcd from Japan. Japanese rust fungi will in 
future be known to us mainly through the investiga¬ 
tions of Japanese mycologists, and yet it was only 
in 1858 that M. J. Berkeley and M A. Curtis described 
the first two rust fungi recorded from Japan. 

Size and Form in the Vascular Tracts or 
Primitive Plants. —Continuing his studies of tlie 
influence of sire upon form. I’rof. F. O. Bower, in 
the Proceedings of the Royal Society of Edinburgh, 
vol. 43, Part I, concludes,"mainly as the result of a 
reconsideration of the figures of the axial stele and 
petiolar trace in the fossil Comoptcridece, that 
increase in size is followed by decentralisation of the 
vascular tracts. Various factors, such as mechanical 
necessities, requirements of tissue ventilation, and 
so on, may co-operatc in bringing about this result, 
but the author concludes that “ there is certamly 
some other factor which it is more difficult to define 
than it is to point out its consequences." In the 
light of the considerations now advanced Prof. 
Bower is prepared to see a " writing down ” of the 
value of primary vascular characters for the purposes 
of comparison and phylesis, as such characters may 
result from homoplastic change consequent upon 
chemgc in size. Ine same consideration raises the 
query whettA simpUcity of structure is to be 
ass^iated with small dimensions, so that fossils of 
sn^ size, like the Rh^mie plants, may be anticipated 
to M primitive. 

abnormal \^bathbr in the British Isles.— 
Exceptional weather conditions in England, either 
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abnormally cold or warm, are of sufficient interest to 
warrant scientific inquiry, esped^y with tiie 'view 
ultimately of forecasting such extreme weather 
changes. The Meteorological Magazine for Tune 
contains an article by Mr. C. E. P. Brooks of the 
Meteorological Office on " Sea TeiMerature, Pressure 
Distribution, and Weather of May 1923 '” ^ 

clearly shown that the abnormally cold and showery 
weather of May was due to persistent north-westerly 
winds associated with a steep pressure gradient 
between an anticyclone over the North Atlantic and 
a depression over the south of Norway. The author 
attributes the abnormal conditions to the consequences 
of the abnormal summer of 1921. That summer, 
wliich will be remembered as abnormally fine and 
dry over England, was marked by open stormy 
conditions in the Arctic Ocean, which set free large 
quantiti^ of polar ice. Tliis reached Iceland in the 
spring of 1922, and lowered the temperature of the 
surrounding ocean; in consequence the pressure 
rose and the tracks of depressions were driven south¬ 
ward, causing the unfavourable British summer 0: 
1922. Towards the close of 1922 the bulk of the ice 
passed into the Labrador current, and this helpe<l tc 
lower the temperature of the Gulf Stream. The 
combined conditions caused an abnormally cole 
spring this yeai‘ in the United States. The mean sei 
tcmpeiralure imuKidiately to the westward of the 
British Isles was aliout 2''’5 F. below the normal, anc 
this low temperature is said to have been partialb 
the cause oj the high i>ressure over the centra 
Atlantic during May. It is to be hoped that th< 
abnormally hot weather of July, with its associate! 
thunderstorms, will be subjected to a similar searchini 
inquiry. 

Oil and Gas Resources, Osace, Oklahoma.— 
In Bulletin 686 of the United States Geologies 
Survey is incorporated in one volume the severe 
advance chapters issued between 1918 and 192' 
dealing mlii this imiwrtant oil-bearing'territory i; 
Oklahoma. Apart ironi the excellent structure 
maps included with the geological text. Mr. Davii 
White, chief geologist, contributes a significan 
introduction. The work done oa tliis Osage Reserve 
tion is a direct rcspoiLse to what Mr. White rightl 
terms " the imperative need for increasing to th 
utmost the petroleum supply of the United States. 
The area demanded special attention in this connexio 
for six reasons : it contains a great acreage of ur, 
leased oil-lands, the productivity of certain develope 
areas is already high, the structures are favourable 
the oil is of high quality, transport and refiner 
facilities are already at hand, and the Office c 
Indian Afiairs (which administers lands held incommo 
by the Osage Indians) has been offering leases t 
competitive bidders. Unfortunately many of thes 
lea^, including some already taken up, are, geologn 
ally speaking, unfavourable, while others which hav 
been neglected have great possibilities. In these di 
cumstances organised geological survey was essentia 
and by means of a system whereby reports wei 
published as soon as delivered by the geologist 
prospectors and others interested were able to g< 
first-hand information to guide them in their chon 
of land. The ludd descriptioa of structural principh 
and' geological terms employed, together with th 
explanatory remarks in the introduction, renders thi 
bulletin much less formal in character than is usuall 
the case with technical productions, though a sl^ 
comprehensive summary of -the prindpal geologici 
and economic features of the whole region ougk 
have been included with advantage for the benefi 
ol those unconvexBBnt witii local detail. 
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The Liverpool Meeting of the British Association. 

I. —Locai^ Arrangements. 


'^HE preliminary programme and invitation 
A circular for the meeting at Liverpool of the 
British Association in September has recently lieen 
issued, and the subjects of the various prefddcnlial 
addresses and the Chief sectional discussions have 
l>een mentioned in Nature for June 16. p. 825. 
A short account of the local arrangements may, 
however, be of interest to members of the Association 
who intend coming to Liverpool, as w’cll as to others 
who are a.s yet undecided about their attendance at 
the meeting. 

The Reception Room and the General Offices will 
be at St. George’s Hall, though accommodation will 
also be provided at the University for meeting rooms, 
etc., for offices and members if required. St. George’s 
Hall, though rather more than half a mile from the 
University, where very many of the sections will 
hold their meetings, is admirably situated in the 
centre of the city, close to the railway stations and 
easily accessible by tram from all parts. The 
experience of the last meeting showed how excellent 
a reception room it proved, while its beautiful 
tessellated floor adds a decorative value most recep¬ 
tion rooms lack. 

Section E ((reography), and Section F (Economics) 
will meet in St. (George’s Hall, the former in the 
concert room and the latter in one of the large rooms 
used ordinarily for purposes of the assizes These 
rooms being in the same building as the Reception 
Room Itself could not be more convenient. Section 11 
(Anthropology) will meet in the lecture theatre 
belonging to the Public Museum, not more than a 
few minutes’ walk from the Reception Room. The 
other sections will all meet in the University buildings. 
For convenience of getting to and fro between the 
Reception Room and the University, it is proposed 
to run a service of motor buses. 

The inaugural meeting and presidential address, as 
well as the evening lecture by Prof. Elliot Smith, 
will be held in the Philharmonic flail, which has a 
.seating capacity of about 3000. Citizens' lectures 
will be given in the Picton Hall, Liverpool, as well as 
in several of the neighbouring boroughs. an<l it is 
also intended to give a few lectures to young people, 
as these proveil .such a great success at last year’s 
meeting at Hull. 

The Lord Mayor is giving a reception to members 
of the Association in the Walker Art Gallery and 
Museum and Library (all three buildings being " en 


suite ') on Thursday evening, September 13, and for 
tliat occasion it has been arranged to exhibit the 
greater portion of the permanent art collections of 
the city as well as to show exhibits of interest in the 
Library and Museum. 

On the last evening of the meeting, Tuesday 
September 18, a scientific soiree will be hold at the 
University. This gathering, based on tlie lines of the 
Royal Society finictions. will, it is believed, be of 
the greatest interest, as a verv large number of 
exhibits and experiments illustrating recent develop¬ 
ments in science will be on view. There will also 
1)0 a series of lecturettes by eminent men of science. 
It may be mentioned that the committee engaged 
in the organisation of this soiree at the University 
hope that as many members of the As.sociation as 
passible will wear full academic dress on that 
occasion. 

Dunng the whole of the meeting, an exhibition 
of scientific apparatus, specimens, diagrams, etc., 
represcntalivc of the work of all the thirteen sections 
ol the A.ssociauon, will be on view in the Central 
Technical School, kindly placed at the disposal of 
the local committee by tfie Technical and Commercial 
Education Sub-Committee of the Cori>oration. This 
exhilntion should prove of interest to all members, 
if one may judge from the small sectional exhibits 
which have been features of the A.ssociation meetings 
on several occasions during the last decade. All 
members of the Association will be admitted free. 

A comprehensive scries of e.Ncursions and visits 
to works aiul places of inturc.st in the neighbourhood 
IS being arranged, and the local committee hope the 
programme will provulo intcrost for all. 

A .special handbook is in preparation. It will 
contain a number of articles dealing with the whole 
district of which Liverpool is the centre, rather than 
being restricted to the city and its immediate environs. 
It IS hoped members will find it of more than merely 
ephemeral interest, as the articles are all by authors 
well qualified to write on their particular subjects. 

Every effort is being made by the local committee 
to make the meeting a signal aucce.ss. It is hoped 
very much that all tho.se interested in science, even if 
not actually profc.ssional scientific workers, will attend. 
The local programme is developing week by week, 
and there is no doubt that by the date the meeting 
commencc.s, provision will have been made for every 
minute of the member’s day. ' Alfred Holt. 


The Thunderstorm of July 5>-io over Southern England. 


''PHE thunderstorm which visited Ix)ndon during 

the night of July 9-10 will find a place on the 
list of famous storms rather for its duration and for 
the spectacular effect produced at night by the inccs- 
.sant lightning, than for the quantity of rain associated 
with it or the damage done, though neither of these 
was by any means negligilile. It is too early yet to 
attempt anything like a complete account of the 
•Storm, but data already at hand, and personal observa* 
tions generously placed at my disposal, render a pre¬ 
liminary, note po.ssiblc. 

Apart from the long duration, the most noteworthy 
general characteristics appear to have been the sudden 
<ievolopment with little in the way of sky signs to aid 
the isolated observer, the general .lock of bail, the 
absence of any marked squalls of wind at the suriace, 
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and the very marked preponderance of cloud-to-cloiid 
discharges, without which the damage might liave 
liecn very much worse. 

The storm ^ first matle its appearance about 8,30 p.m. 
(Greenwich time) on the south coast, where it was 
seen approaching from the south-east. It then pro- 
grassetl N.N.W., in the direction of London, where 
a corresponding phase was reached alxiut two hours 
later, the system having advanced at a speed of 
roughly 25 miles per hour. This rafc of movement 
appears to have been maintained in the same direction 
across T 5 edford and Peterborough, and then, rather 
faster^ on to Hull and Middlesbrough. Thunder¬ 
storms which occurred later on July 10 at Betwiak, 

* The dUturbaoeo at a whale is wi erred to u the storm, but the system 
UBdeubiMUy tud several nttckl. 
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Aberdeen and in the Shetlands, all on the continuation 
of this line, were not improbably related to the same 
general cause, though the continuity of the advance 
of the original system cannot be verified. 

The main rainfall was confined to a belt betwe^tjo 
and 40 miles in width, lying along the track of the 
storm. In this zone, falls were probably cvcTywhcre 
greater than i in., at least as far north a.s the Wash, 
while they c<}ualled 2 in. in many places, and reached 
3 in. in isolated patchc.s. On the south coa.st this belt 
of heavy rain extended from a point between Worthing 
and Jirigiiton to a point l^etween Eastbourn^ and 
Hastings, while central T.ondon laj in the middle of 
the affected zone. Outside this band, amounts fell 
off quickly, particularly on tlie eastern side, where the 
boundary was sharply defined ; for example, while 
Eastbourne received ij in., Hastings and places 
further east escaped rain, and while Tunbridge Wells 
experienced nearly an inch, there was none at Maid¬ 
stone. 

Over the .southern portion of the track, including 
IwOndon, ram fell practically continuously for more 
than 6 hours, so that, allowing the speed of 25 miles 
per liour, the mam travelling rain system responsible 
for this belt of precipitation was here probalily about 
150 miles long in the direction of its motion, and 3'; 
miles broad. 

In the north, the amounts and duration of rainfall 
appear to have been rather le.ss than in the south of 
England. 

Striking agreement in time is shown by the hyeto- 
graph and microbarograph records at South Kensing¬ 
ton between sudden changes of pressure and intense 
bursts of rain, particularly just after i a.m. ((i.M.T.). 
There is also agreement between the sudden ciianges 
of pressure at South Kensington and those recorded at 
Kingsway, London. WC.2. by the Dines float baro¬ 
graph, which shows the absolute magnitude of the 
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I pressure changes. It is interesting to mention that 
an observer in Hampstead noted q^uite independently 
that the worst crashes, followed immediately* by 
torrential rain, occurred at 2.15 a.m. and 3.45 a.m. 
(G.M.T.). The first of these was about jo minutes 
after the occurrence of the very pronounced peak 
in the Kensington microbarograph record and cor- 
re.sponding heavy rain shown by the hyetograph 
record. Thus, allowing 4 miles between the places 
of observation, we again find phenomena associ¬ 
ates! with the storm travelling at about 25 miles 
per hour. 

Although a closer investigation is desirable before 
putting forward an explanation of the storm with full 
confidence, an examination of the weather charts and 
upper air data available Imngs to light some very 
suggestive facts. Measurements of upper winds on 
the evening before tlic storm show that between about 
6000 feet and 18,000 feet above the surface there was 
a general wind current over the affected area agreeing 
very closely indeed in direction and speed with those 
of the movement of disturbance itself, and observa¬ 
tions of the drift of cirrus cloud show that above this 
the air motion was probably from about S.W. Now 
the weather charts for July 8 and 9 show an anti¬ 
cyclone over the Continent and a depression almost 
stationary off the West of Ireland, and, further, a 
current of air of undoubtedly polar origin, and there¬ 
fore probably having a low uppcr-air temperature, 
circulating round tJie latter. 

It .seems very likely that some of this polar air, in 
amviiig, at some ujiper level, over the south-west 
districts of England and endeavouring to work its 
way northwards, vside by side with the very warm air 
of amtinenlal origin over the eastern districts, spread 
laterally over the latter, producing the travelling area 
of instability necessary to explain the phenomena 
dcscrit>erl aliovc. M. A. Giule’it, 


The Pascal Commemoration on the Puy de Dome. 


'T'HK tercentenary of the birth of Blaise Pascal 
* {born June ig, 1623, died Augu.st 19, ifiOj) wa.s 
celebrated at Clermont-Ferrand in a seric.s of fetes at 
which the I’resident of the French Republic, M. 
Millerand, and the most <Iistinguished French scholars 
and philosophers met to do homage to his great genius. 

The culminating inlere.st of the celebrations was 
the visit to the summit of tJie Puy de Dome on 
Sunday, July 8, to commemorate the experiment 
devised by Pascal and carnal out successfully by his 
brother-in-law Florin P^rier, an fixperunent as famous 
in its day and as decisive in its significance as the 
eclipse expedition of May 1919 has proved to be in 
our day. In demon.strating that the atmosphere ha.s 
weight it destroyed a pniiciplc of the old physics 
lyhich had become ai^Jfhoritativc, the principle that 
Nature abhors a vacuum, and at the same time it 
inaugurated a new scientific concept in physics. 
The rain poured as we gathered on the summit where, 
above the ruins of aft ancient temple of Mercury, a 
modern meteorological observatory has been erected. 
Those who were so"'fortunate as to find room in the 
small cupola of the observatory, however, are not 
likely to forget M. Painlev^’s discourse. Bound the 
President wert’ groupai the Prefects of the Depart¬ 
ments. the Mayor of Clermont, the Rector of the 
University, Senators and Deputies, the representatives 
of the Institut de France, and the foreign guests of the 
Municipality; Li an eloquent oration M. Painlevi 
described th» inp^tion of the great experiment and 
discussed 4^ significance. 
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No one of that large company (the Municipality 
entertained three hundred guests at the Uijeuncr 
on the mountain) who had ascended the mountain by 
the modern means of electric traction with luxurious 
comfort in little more than an hour can Jiave 
failed to reflect on the different conditions which 
prevaflwi in Pascal's time, and on the enormous 
difliculties of the original expedition. Those who 
arc interested may read the full and careful report of it 
in r^ricr’s letter to Pascal. It was arranged that first 
of all two sets of apparatus should be tested side by 
side to see that they gave identical measurements, 
that is, to see that each column of mercury in the 
inverted tubes (barometer tubes) remained at the 
same height. On e set was then carried up to the top of 
the mountain and the other left behind m tlie church 
of the Minimea at Clermont. The experiments with 
each set were made at the prcarrangeci|hour and pre¬ 
cisely recorded. The significance of the experiment 
was its uniqueness. It differed entirely from observa¬ 
tions which any one might make with the scientific 
intention of recording facts; it differed entirely, 
for example, from observations such as thoS®,of Tycho 
Brahe. It was uniquely deigned to tot a physical 
theory which would stand if. fall by dn^jesuJt. It 
had been known practicall^fey engineers for a-long 
time that there was a natur^ limit to toe action 
of a pump, and in the crucial experiment of 
Torricelli, with the column of mercury in the glass 
tube closed at one end and immersed in- liquid 
at the other it was shown that the principle was 
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the same aa that which was applied to the action 
of.pumps, with the difference presumably due to the 
density of the liquid. 

The problem was not the fact but its significance. 
The^ Aristotelians held that it had been definitely 
established that the atmosphere had no weight, and 
what is quite certain is that no means of discovering 
jts weight, if it had any, then existed. It is therefore 
strikingly analogous to the case of the hypothetical 
ether when physicists were engaged in <levwing means 
of revealing its presence. Descartes, tliough entirely 
opposed to the Aristotelians, yet held on a priori 
grounds that the universe was a plenum. He nee<Ied 
the concept in order to explain the vortex motion 
which in his view accounted lor the variety of nialenal 
forms. The apparent vacuum in the Tdrncelli lube 
he supposed to be due not to an absence but to the 
presence, or rather to the entrance under the conditions 
of the experiment, of a very subtle matter, l^ascal, 
on the other hand, to quote M. T*ainlevc% “ s'inspirant 
clc GaliWe ct Tomcclli, entre la science d’ArcInmdde 
et la .science moderne, jette un jjont par-dessus vingl 
Slides. La presse hydraulique, le baTotndtre observe 
a divcrses altitudes, co sont les illustrations d’lmc 
stathiue nouvelle qui embrasso a la fois, dans Ics 
memos principes, rtxjuilibre des hquides et celin dcs 
ga/." Let us imagine, he went on lo say, that 
through some di-sastcr everything which we now know 
about Pascal had been lost to us save only his .scientific 
writings. In what light would he apjiear to u.s ? 
Wr should be right to point him out as the first of 
tile positivists methodically disengaging facts from 
the confusion of wortls, discrediting jnircly verbal 
definitions, “ cel air subtil qui aurait dcs inclinations," 
" cetlc linni6re qui cst un mouvement luminaire <Ie 
corpuscules lununeux.’’ 

Other memorable discourses followed, in particular 
onebyM. Picard, before we sat down to the sumptuous 
banquet winch the Municipality ottered its guests. 
When lhi.s w^as concluded the f’resident of the 
Republic rose and to the enthusiastic applause of the 
company, thougli, it must be aclnutted, to the general 
surprise of those who were thinking of Pascal, 
delivered an impassibned and truly elo\.|uctit speech on 
the politics ol the hour, wliidi was immediately 
transmitted round the world. The rain ccaswid, and 
wc made the return journey to Clermont favoured by 
a clear sky and splendid view over the grand Auvergne 
country. The city was gaily ilccorated for another 
ci'Iebration in the square over which the statue of 
the seated Pa.scal prc.sides. H. Wii.oow Cark. 


An Advance in Photometry. 

l—I ERR E. STEINKE, in an investigation into the 
^ ^ accuracy.of the Wien-I*lanck law in the ultra¬ 
violet region of the spectrum, has recently made use 
of Elater and Gelid's potassium photo-electric cell, 
as neither the thermopile nor the bolometer was 
sufficiently sensitive to measure the minute quantities 
of radiant energy involved -{Zeits. f. Phvsik., ii. 
4 and 5, pp. 215-238, 1922). 

Herr Steinke has found it possible to increase the 
sensitiveness of the cell enormously, by increasing 
the voltage between tlie potassium anode ami the 
platinum cathode; and has carefully investigated 
the behaviour of the cell under these conditions. For 
red light. X = 630.0^, an increase in voltage from 20 
to 210 multiplies the sensitiveness by 1045, and /or 
violet light, X“462Mit. by 1595. This is due to the 
increased ionisation from collisions between the ^eatly 
accelerated electrons and the argon contained in the 
cell. 
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It was not possible to apply such a high voltage to 
the cell suddenly without a luminous discharge; it 
was necessary to raise it gradually for hours or even 
days at a time, and it was then possible to reach the 
MO volts already mentioned. At ata volts luminous 
discharge took place, after which the cell discharged 
at lOa volts, recovering if left to itself for some days, 
so that the potential could again Iw raised to aoo 
volts. In forming the celi, aa above, for high voltages 
it was found that each tune the voltage was increased 
there was a strong " darkness ” current at first ■ 
which diminished in the course of time to aero for 
lower voltages, ,tnd at aio volts to a moderate value 
after several days. 

When the cell is prepared in this way, and is 
illmninated, a fatigue eiiect is observed, tlie time 
required for the thread of the Liita-Edelmann electro¬ 
meter to move from a certain division on the scale 
to another {S5 to 65) gradually increasing to a limit¬ 
ing value, which in one expe'riinont was reached in 
about fifteen minutes. This limiting value was detcr- 
inmed in all the experiments. These were always made 
in the order of increasing illumination, as it was found 
that a high illumination produced a kind of after 
action, and a .small illumination measured shortly 
afterwards showed a higher value than the real one. 
I'or the high voltages employed the limiting value of 
the photo-electric current was not proportional to the 
illumination, as it was found to he by Klster and 
Geitel for moderate voltages; hut the following 
relation w.as proved to extst, where I is 

the photo-electric current, I, the flow oi radiant 
energy, anil e .and M arc constants. The cell con- 
■stant e varies with the wave-length, and with the 
voltage applied to the cell; for small voltages it 
scarcely diilers from unity, and the law becomes 
identical with that of lilster and (Jeitel; for k-gifuig 
s was observed to be i •341)5, with io« volts on the 
cell terminals, and intermediate values were found for 
other wave-lengths and voltages. 

Using the method described, Herr Steinke has 
measured the exponent c, in Planck's formula 
C 1 

EX = j^, ^,/vr _ j fora number of different wave-longths. 

including 340UM and 316,in the ultra violet. The 
mcHTi value is 14,385. the largest variation from this 
being 0-63 per cent., and the mean probable error 
o-i6 per cent. The actual probable error is rather 
greater than this, owing to the difficulty of deter¬ 
mining the wave-length of the rays employed, which 
were separated from the liglit of a carbon in¬ 
candescent lamp by filters. The value agrees satis¬ 
factorily with that determined by previous observers 
for visible radiations. The observations also show 
tliat ciirbon radiates, throughout the range of wave¬ 
lengths investigated, as a grey body. Herr Steinke 
proposes to continue the investigation, and to measure 
the constant C in the above formula. 

It would appear that the improved method of 
ii.sing the photo-electric cell should prove of the highest 
value in work on the spectrum, particularly in the 
ultra violet. 

International Conference on Nature 
Resenres. 

'T-flREE Associations in France eatitled, respect- 
* ively, the Soefotd Nationale d'Acdimatation de 
France, the Ligue franjais pour la. Protection des 
Animaux, and the Soefotd pour la Protection des Pay- 
sages de France, recently invited the»Royal Society for 
the Promotibn of Nature Ro3ervea.;to send delegates 
to attend a conferOToe " Pour la Protection de la 
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Nature.” This Conference was held in Paris on 
May 3i>June 2 last, and at the request of the Society 
for the I?romotion of Nature Reserves it was attended 
by Lord UUswater, Mr. E. G. B. Meade Waldo, and 
Mr. Percy R. Lowe (British Museum, Natural History). 

The Conference was presided over by M. Mangin, 
director of the National Museum of Natural History 
in Palis, and was divided into five sections: (i.) fauna, 
(ii.) flora, (iU.) geological, (iv.) sites and landscapes, 
(v.) general. 

At the sittings of the various sections papers were 
read in French by many members upon a great 
variety of topics. Most of the speakers dealt with 
the subject matter of the Conference so far as it 
affected their own country or tlicir own special part 
of it, and few treated the subject from a general point 
of view. The paper read by the Swiss delegate wa.s 
a striking exception to this rule, while M. Burdet’s 
lecture, Ulustrated with slides, which dealt with the 
Nature reserves of Holland, was a very useful and 
practical contribution to the Conference. 

It was felt by the representatives of the Royal 
Society for the Promotion of Nature Reserves tliat in 
any similar future conference a series of resolutions, 
not too many in number, should be prepared and 
circulated some weeks before the Conference, .so that 
there miglit be ample opportunity for their discussion, 
emendation, adoption, or rejection. Such resolutions 
should deal with the subject matter from a general 
point of view, and should indicate the boat method 
of establishing Nature reserves, whether by State 
legislation or private enterprise; in what manner 
such reserves might be best administered ; how funds 
might be obtained tor the purpose; how the rights 
of individuals in the lauds in question are to be 
protected, modified, or abolished ; how the selection 
of the proposed public parks or nature reserves is to 
be determined ; ami m what manner subordinate 
questions arising therefrom are to be answered. 


University and Educational Intelligence. 

Glasgow. —Prof. Andrew Gray has intimated his 
desire to retire from the cliair of natural philosophy 
on September 30 next, on grounds of health. Prof. 
Gray has occupied the chair since 1899, when be 
succeeded Lord Kelvin. During his tenure of office 
the fine institute of Natural Philo-sophy, which wa.s 
designed and erected under his direction, has been 
added to the numerous new scientific buildings of 
the University. Some 1100 students a year arc 
accommodated in its spacious laboratories and class¬ 
rooms. 

Cambridge. —In conne.xion with the recent inter¬ 
national conference of chemists in Cambridge honorary 
doctorates in science wero conferred upon a number 
of distinguished foreign chemists. In introducing 
them to the University the .Public Orator spoke as 
follows: 

Multa nobis antlquitas tradidit qitibus adhuc nititur 
humana vita; multa recentiores reppererunl ct 
(^uotidie nova profert usus. Quantas omnium muta- 
uones induxerit vapor domitus ct quasi freno sub- 
ditus, quantas cxplorata res chemica, nulli non est 
notum. Inter ij;e ergo consociati sunt iUi qui, sive 
ipso veritatis amorc, sive commercii causa proinovendi 
cnemica tractant, et quotannis concilium convocant. 
Hoc anno patriain nostram petierunt et inter urbes 
B^tannicas Cant^brigiam. Multarum gentium legates 
praesentes videre lactamur; abesae adhuc dolecnus 
nonnnllarum. Universitas nostra voluit e tanta 
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frequentia quosdam titulo doctoris decorare, quo 
patefactum nt omnibus quanto honore et haec studia 
et qni eis se dedehnt universos habeamus. 

Primum vobis praesento Albinitm Haller. Quid- 
quid euim in scientiis apud Francos agitur^, in 
Academiam suam Scientianim conferunt; hoc in 
circulo conveniunt omnes qui haec stjidia pro- 
sequuntur; huic quasi senatui curiaeque quotannis 
praeficitur vir egregius. Quern, ergo fratemitas sua 
honore tali dimata sit, ilium et uos houorare volumus. 

Sequitur Wilder Dwight Bancroft et studiis et 
affinitate nobis conjunctus, qui alter Ulixes multorum 
providus, novam Ithacam novis axtibus illuminavit. 

Ttidem provenit Ernestus Julius Cohen, quern 
in Academia sua Rhcno-Trajcctina, ut Ovidium 
altenim 

in nova fert animus mutatas diccre formas 
corpora. 

Francus et alius insequitur, apud Parisios in 
Collegio Francorum professor, Carolus Moureu, 
non ille rcrum contemptor ininutissimarum sed 
inquisitor acerrimus. 

Hodic, dum procul horrificLs tonat Aetna minis, 
non usitato sulutamus Italum, Rafaelem Nasini, 
<piem nobis misit urbs Etnisca, Vergilio nota, 
Alphaeae ab origine Pjsae. Hic cxplorandos sibi 
Volcani dclcgit vaporcs, 

qualib fipsc hahtus atris 
faucibijs clfundens supera at! convexa volant, 

necnon ct Albunea qualem 

exluilvt opaca mephitim. 

Hclvctius quoque adesl. iam senior, Universitatis 
Genevensb professor, Amatus Pictet, qui bases 
rcrum inspexit, ad investigandnm curiosus quae 
vacuum per inane fieri possint. 

Gandavensis item Academiac professor advenit, 
cuius si velitis opera recognoscerc sunt qui possmt 
oratione fluentiore vobis cxponerc: constat tamen 
illomm qui talia tractant nullum Frederico Swarts 
antecellerc. 

Felix qui potuit renim cognoscero causas! 

Credo equidem, sed non omnibus omnia concessere 
Parcac. Arcadiam nactus sum, Musurum. anti- 
quiorum aedituus indignus, contempto in fano 
ministrarc laetus. Vos quorum est prodigia tractare 
c terra Cham exorta, qiiacso mini ignoscite, si 
linguarum nescius singularum Latine vos gaudere 
iul^m universos. 

Liverpool. —Following on the death of his widow, 
the estate of the late Prof. Campbell Brown has been 
I handed over to the university under the conditions 
I stated in his will. These provide that; (i) A 

CampbeU Brown chair of industrial chemistry shall 
be established with an endowment of 1200L, the first 

rofessor to specialise in oils, fats, and waxes. In the 

rst instance the salary shall be loooL per annum. 
(2} Tile income of a sum of 5000L shall be placed at 
the disposal of the professor for the upkeep of his 
department. (3) A Campbell.Brown fellowship, value 
150/. per annum, for senior and honours chemistry 
students, not necessarily trained in Liverpool, shall 
be established ; and (4) The balance of the bequest 
shall be invested and accumulated until sufficient 
income Mcrues to enable eptrance scholarships of 
the value of 80L per annum, tenable for three or four 
years, to be offered. 

London.— The following doctorates have been 
awarded: Ph.D, (Soignee): Mr. L. Hall (Battersea 
Polytechnic) for, a th^s entitled Study oi^ 
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Optical Activity"; Mr. H. Phillips (Battersea 
Polytechnic) for a thesis entitled “ The Relation 
between Chemical Constitution and Optical Rotatory 
Power "; Mr. A. Brammall (Imperial College. *Royi 
College of Science) for a thesis entitled The Mineral¬ 
ogy, Structure, and Petrology of the -Dartmoor 
Granite " ‘ Mr. H. Schofield (Imperial College, Royal 
College of Science) for a thesis entitled " The Measure¬ 
ment of Thermal and Combustion Efficiency of High 
Speed Multi-Cylinder Internal Combustion Engines 
by the use of a new Optical Indicator." and Mr. 
R. E. Sniith-R(»e (Imperial College, Royal College of 
Science and City and Guilds College) for a thesis 
entitled " On the Variations of the Apparent Bear¬ 
ings of Fixed Radio-Transmitting Stations." Ph.D. 
{Engineering) Mr. H. F. G. Letson (East London 
College) for a thesis entitled " The Experimental 
Determination of the Temperature Distribution, and 
Calculation of the Thermal Stresses in a Diesel Engine 
Cylinder Liner." 

Applications are invited for the William Julius 
Mickle fellowship, of the value of at least 200/., 
awarded annually to the man or woman resident in 
London and a graduate of the university who is 
deemed by the Senate to have done most to advance 
medical art or science within the five preceding years. 
Applications must reach the Principal Officer of the 
University, South Kensington, S.W.7, bv, at latest, 
the first post of October i next. 


On July 27. the summer meeting of tlic I’niversily 
of Oxford Delegacy for the Extension of Teaching 
opens with an inaugural lecture by Sir Michael Sadler. 
We have already referred to the excellent programme 
which if> being provided this year {N\ture, May lo, 
p. f>88}, which includes lectures on the functions of 
universities, the economics of English country life, 
and re.searcli in organic chemistry. Special railway 
f.Kilities are being offered for tho.se dcsirou.s of 
atleiKling the meeting. Full particulars can be 
obtained from the Secretary. University Exteasion 
Delegacy, Examination Schools, Oxford. ’ 

The jubilee celebrations of the Cambridge Uni¬ 
versity Local Lectures began on Friday, July 6, with 
a sjicdal Congregation for the conferment of honorary 
degrees for distinguished service in the cause of 
iniiversity extension, namely, the degree of IJL.D. on 
Sir Michael Sadler, Mr. R, G. Moulton of Christ’s 
College, and Mr. Albert Mansbridge, and the degree 
of M.A. on Mr. G, P. BaOey, Mr. J. H. Fisher, and Mr. 
Alfred Cobham. On the Saturday aiul Monday there 
were meetings of a conference on extra-mural leaching. 
Speeches’at the conference emphasised the far-reaching 
effects of the movement initiated in Cambridge by 
James Stuart in. 1873, which has spread not only 
throughout the BritLsh Empire but to most of the 
civilised countries of the world, attaining iU greatest 
and most various developments in the United States. 
The speeches dwelt also on the value to extra-mural 
lecturers of the stimulation they receive from 
lecturing to (and being cross-examined by) adult 
audiences, contrasting their eagerness with, ami 
perhaps exaggerating, the letliargy and " anxiety to 
curb an exhibition of enthusiasm " of the normal , 
undergraduate student. In the opinion of the Master 
of BalJiol, those who arc responsible for the further 
development of the movement are at a parting of the 
ways, and careful guidance will be needed if it is 
not to suffer the usual penalty of success and become 
absorbed in its own mechanism. Progress will 
depend largely on co-operation between universities, 
local authoritjes, and voluntary bodies. 
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Societies and Academies. 

IXINDON. 

Mineralogtctl Society, June 19.—Dr. A. Hutchin¬ 
son, president, in the chair.—-L. J. Spencer, with 
chemicaJ analyses by E. D. Mountain ; New copper- 
lead minerals from tlie Mendip Hills (Somerset). 
Mendipite (2pbO . PbCL), which occurs ba crystalline 
nodules in manganese-ore, is recorded from new 
localities. Chloroxiphite (2PbO . Pb(OH)a. CuCL) 
as green monotffmic blades resembling epidotc, and 
diabolcite (2Pb(0H)j. CuCU) as bright-blue tetragonal 
plates resembling bolcitc, both occur embedded in 
the mendipite. Hydroccru.ssitc (2PbC'03. Pb(OH)|) is 
abundant, sometimes as large crystals [i.e. crystallised 
" white lead "). Crednerite (CuO . MnjOjJ forms fan- 
likc aggregates of thin plates. "Pyromorphite was, 
some centuries ago, evidently an important ore of 
lead in tlie Mendips. Wulfcnitc and mimetitc have 
been found at Higher Pills, near Priddy. The various 
minerals show progres-sive stagc.s of alteration with 
some well-marked pscudomor^ihs: mendipite— 
hydrocerussite—>.ceru.s.sitc ; chloroxiphite—^hydro- 
ccnis.silc + malachite I—^-ccrussite crednerite —^ 
malachite H.—W. F. P. McLintock: On a petalite- 
bcaring rock from Devonshire. The well-known 
aplitc from Meldoii in Devonshire develops in 
certain parts of the intrusion a soda-litlua phase 
rich in the rare lilhiuni-alummium silicate, pctalite. 
This mineral, not jircviously known from Britain, 
occurs as one of the final products of consolidation 
of the aplitc either m coarsc-griiinecl veins of pegmatite 
associated with quartz, orthoclasc, albite, a Utlua- 
bearing mica, lounnalme, and apatite, or as irregularly 
.shaped masses tliroughoiit the rock itself. The 
petalite gives rise by decomposition to the pink 
clay, monlmorillonite, so well known from this 
locality. Certain otiior veins, ficc from pctalite, 
are also ]>rcscnt, the most interc.stmg constituents 
of the rarer type.s being jirehnitc, uxinite, and a 
pleochroic coixlienlc. TJie apatite in the aplite is 
a pncunialolylic niimTal occurring not only in the 
rock a.s ophitic patches enclosing quartz and felspar, 
but also nnjiregnating certain xenohths of peculiar 
type.—A. Brammall and H. F. Harwood: The 
acce.s.sory minerals of the Dartmoor granite. Tour¬ 
maline, whicli is one of the minerals identified, 

I originated at two stages in thu cooling history of 
the intnision : (1) pre-solidification—primary and 
secondary ; (2) post-solidification—secondary. The 
more severe aiul widespread pneumatolysis and the 
lodes arc reierred to a po.st-soIidification stage.— 
Seilaro Tsuboi: (1) Optical dispersion of three 

intermediate plagioclase.s. The principal refractive 
indices, a, (i, y, of (a) oligoclase from Hawke mine, 
Bakcrsvilie, North Carolina, {b) andesino from 
Macyaraa, Shinano, Japan, and {c) labradorite from 
County Down, Ireland, for light of 9 different wave¬ 
lengths, and tile optical orientations of the first and 
the third of these felspars, for light of 5 different 
wave-lengths (700, G44, 5^*3, 535, 508*5^^) were 
determined. (2) A dispersion method of determining 
plagioclases in cleavage-flakes. The method is baaed 
on the principle of H. K. Merwin's improved immersion 
method. By means of a diagram a quick and exact 
determination of plagioclases is possible. It is 
applicable to small crystals such as are common in 
rocks.—C. S. Garnett; The “ toadsfbne-clays " of 
Derbyshire. The olivine-dolerites (" loadstones ") of 
Derbyshire undergo two tyixjs of alteration : (i) by 
ordinary weathering to limonite or ochreous deposits ; 
(2) in toe absence of oxidising agenb under a lim..>- 
stone covering, they may pass tiirough dolerite- 
gicenstone and " green-earth " to a greenish-white 
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or almost white clay (" toadstone-clay with the 
compoeltton aAlgOj,. toiOj . sH^O. — G. T. * 

(i) The meteoric stone was seen to fall at 

Ashdon, near Saffron Walden, Essex, on March <>i 
J923. The stone, which weighed about 1300 grams, 
is a white chondrite showing on one face well-marked 
radiating lines of flow of fused crust. {2) The 
Sinai meteorite. The meteoric stone of 1455 grams 
which was seen to fall near Kantara in the north of 
the Sinai Peninsula in July 1916 is an intermediate 
hypersthene-chondrite, having a percentage of nickel- 
iferous iron of about 8*6 in whicli tlie nickel amounts 
to about 15 per cent.—G. Greenwend: Communica¬ 
tions from tixe Crystallographic Laboratory of -^e 
University of Manchester. No. i. The detection 
of rotato^ polarisation in an orthorhombic crystal 
exhibiting crossed. axial dispersion. A plate per¬ 
pendicular to the acute bisectrix of a crystal of tri- 
phenyl'bismuthine dichloride when in the extinction 
position transmits a brilliant gieen monochromatic 
light due to circular polarisation.—A. F. Hallimond : 
^lie chemical cla.ssificatiou of the mica group. 1 . The 
Mid micas. 


Linnean Society, June 21.—Dr. A. B. Rendle, 
president, in the chair.—E. Heron-Alien and A. 
Barland: The Forarainifera of Lord Howe Island, 
South Pacific. Some 199 species of Foraminifera, 
identified from matenal collected by Prof. K. Douglas 
Laurie at Jiord Howe Island in 1914. including 
two new genera and s<‘vcn new spccic.s, were described. 
Tlie chief feature of the collection is the prevalence 
of forms in tlie condition of reproduction, (a) by 
viviparity, and {b) by budding.—T. A. Cymes: 
Sccas of the marsh orchids. 1 'hc marsh orchids fall 
into two group.s: (i) jMaculatae, and (2) Latifoliaj. 
The seeds of Maculatae differ from those of tlic 
Latifolize in that the testal cells are sculptured. 
Seeds even from the same plant may vary greatly, 
though Orchis majahs, Keich. has uniform seeds. 
-—A. Dendy and fes Leslie M. Frederick: On a 
collection of .sponges from the Abrolho.s Islands, 
Western Australia. There arc forty-eight determin¬ 
able species, of which twelve arc regarded as new. 
The Calcarea identified include a number of fine 
specimens of the rare GranUopsis cylindrica, and 
tnere is a new species of the rare and remarkable 
" Pharetronid ” genus I^xslapia, and a new genus of 
Leucascid®. The Tctmxonida form the bulk of the 
collection. The sponge fauna of the Abrolhos Islands 
is mainly intermediate in cliaracter between tliat of 
the more westerly Indian Ocean and that of the more 
easterly Australian coasts : but it contains a small 
element apparently derived from the north.—Ethel 
N. Miles Themes : Observations on the seedling 
anatomy of tlie genus Ricinus. llic presence of 
alternate or root xylcm in the hypocotyl and cotyledons 
of several species of Ricinus, including R. communts, 
is established. At an early stage the alternate or 
radial elements alone are lignificd. The tissue 
groupings associated with root structure arc only 
found low in the axis, while above the collet eight 
stem bundles arc found which arc continued upwards 
as the four equally spaced bundles of the cotyledons. 
In addition, there are alternate xylem elements in 
the cotyledonary plane, i.e. that passing through 
the centre of each cotyledon. The existence, as well 
as tiie resorption, of these elements, which are usually 
in direct conliWuity with the cotyledonary root poles, 
has now been established in a large number of di¬ 
cotyledonary species.—C. H. O'Donoghue : Opistho- 
braachiata collected in the Abrolhos Islands._^ 

Royal Anthropological Institute, June 26.—^Mr. 
H. J. E. Pealtt in the chair.-^Hazrledine Warren: 
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Tie palttoUthic succession of Stoke ^lewiigftcai. 
The latest group which Is found upon#the Stoke 
Newington ” floor " is a clearly-defined Moustenan 
industry, with fine examples of both racloirs and of 
the equally characteristic trimmed-flake points. 
Delicately finiSed pointed and ovate implements - 
are also found. This “ floor ” occurs in we 
sandy beds of the terrace deposits, ass<^ated 
a temperate flora, Corbicula fiwninaUs, and the 
northern migrating animals. The series of inter- • 
mediate age are found in the underlying gravels of 
the terrace, and they constitute an equally well- 
defined late Chellcan group. They arc conten^poniry 
with the gravel. The tliird and apparently oldest 
series are greatly abraded derivatives, and 
frequently exhibit a second scrie.s of abrasions and 
chips that are later than the patination of the flmt. 
The dominant fonn of implement Is a rude, tlucK 
ovate type, made with a minimum of flaking, altliou^ 
occasionally better - finished example.s arc 
The pointed form occurs, but is less common. This 
scries is comparable with the " Hill group described 
by Prcstwich from the Kentish plateau, and is con- 
sidercil by some to be of Early Acheulcan date. 
There is, however, much cumulative evidence from 
other localities, besides Stoke Newington, which 
would appear to sugge.st that the derivative senes 
of Stoke Newington may be older than the Chellcan 
group as defined by Commont from the Somme 
Valley. 


Aristotelian Society, July 2.—Prof. A. N. Wliite- 
head, president, in the chair.—M. Ginsberg: Hie 
category of purpose in social science. The interp«- 
tation of purpo.sive activity as consisting in the 
realisation of conscious factors involved in voluntary 
behaviour is misleading when applied to creative 
work and practical activity, and it breaks down in 
the biology of the lower organisms. The puqiosive 
must be rebted to the teleological. A comparison of 
mechanical, organic and purposive wholes shows the 
importance of viewing purposive wholes as a species 
subsumed under a wider genus, conational wholes. 
These may be defined as systenis which maintam 
themselves as wholes by the striving of tlieir parts 
towards mutual adjustment. They vary enormously 
in the degree of integration achieved, and the ex¬ 
plicitness with which the ends of the system are 
realised by the parts of which they consist. Perhaps 
organisms afe conational wholes. There are all sorts 
of organisms belonging to different levels of integra¬ 
tion So there arc all sorts of social wholes, varying 
in plasticity, articulateness, and comprehensiveness. 
It w important to recognise integrations of different 
orders or levels, and the kind of integration achieved 
by societies is not the same as that which charac- 
tcrises tlie bolding together of mentid processes m 
one stream of consciousness. Institutions and tradi¬ 
tion may be regarded as the result of trial-and-crxor 
experiments towards mutual adjustment, 

Dublin. 

Royal Dublin Society, June 26.—Prof. J. A. Scott 
in the chair.—H. G. Becker : Improved methods of 
evaporation under laboratory conditions. A special 
form of oil bath incorporating a wind-tunnel was 
used to determine the rate of evaporation of distlltea 
water at different temperatures from 30" C. to 100 u, 
and in currents of air of different speeds, the ratt 
of evaporation being measured by observing the faff 
of a glass float in the liquid. The rate is proportio^ 
to the vapour pressure up to 90® C.; above 
temperature it increases mote rapidly, By mamtaM- 
ing t^ water at 93® C. in a current <?£ air of 500 ft. 
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per rain, sevenfold increase in ihe rate of evapora¬ 
tion was Stained as' cc^pated with the rate of 
evaporation on a water or steam bath. A new form 
of laboratory ..evaporator described consists of a 
dass bnlb. containu^ the liquid, mounted on fibre 
bearings, and rotated by a small motor, while it is 
heated ditectly By a bunsen burner. The rotation 
prevents the liquid in contact with the glass bulb 
from becoming super-heated, and, besides keeping 
the liquid mixed, spreads it out in a thin film on the 
upper surface of the bulb while a current of air or 
Indifiercnt gas can be blown through the bulb. It is 
possible to obtain rates of evaporation up to twenty- 
four times as great as that on the water bath.— 
H. G. Becker and W. E. Abbott: A rapid gasoinelric 
method of estimating dissolved oxygeu and nitrogen 
in water. The gas is expelled by di^iolving an 
electrolyte in tlie water, the displaced gas being 
liberated in a partial vacuum, collected, and measured. 
Caustic potasn is the most satisfactory electrolyte. 
The ansuytical results arc comparable with those 
obtained by the Winkler and boiling-out methods. 
The advantages claimed are simplicity of apparatus, 
rapidity, and smallness of the water sample required 
for a determination.—W. R. G. Atkins and M. V. 
Lebour : The hydrogen ion concentration of the soil 
and of natural waters in relation to the distribution 
of snails. The hydrogen ion concentration of the 
soil is a factor limiting the distribution of snails, 
which arc far more numerous between P117 and Ph 8 
than elsewhere. Of 27 species of snails found in the 
districts studied, ^ species occurred at Pn5, 20 species 
at Ph 7, and 14 species at Ph 8. Snails with liyalinc- 
shells occur over a wide range, but those with 
calcareous shells arc hntitod to the more alkaline 
soils. Granite and quartzite regions have few species, 
basaltic districts have a more numerous fauna, and 
limestone aroa.s arc rich both in variety of si>ccies 
and number of individuals. The distribution of 
som'^ species within the British Isles is jirobably 
explained by the “ age and area ” theory of Willis, 
rather than by a limitation through unfavourable 
ecological factors. Cochhcella harbara appears to 
have a western, and Thcha canUana an eastern, origin. 


Paris. 

Academy of Sciences, June 25.—M. Albin Haller 
in the chair.—Maurice Hamy: The determination 
of small diameters by the interference method.— 
P. A. Dangeard and Pierre Dangeard : Second note 
on the vitality of leaves of Aucuba preserved in a 
vacuum. The Aucuba leaf after being in a vacuum 
for twelve months resembled, macroscopically and 
microscopically, a freshly plucked leaf. It retained 
its original green colour, and the vitality of its cells 
was undiminished.—Morin MoIUard: Tlic deter¬ 
mining factor in the formation of conidia in Sterigmato- 
cystis nigra. The formation of conidia is determined 
by a deficiency of phosphorus or other nutritive 
element in the culture fluid, together with an excess 
of potassium.—V, Grignard and U. Escourrou : The 
methylheptenols: their ketonic decomposition.— 
F. H. van den Dtuigcn: Calculation of tlie simple 
poles of a meromorphic function.—Gino Fano : The 
congruence of the normals to a quadric.—L. Dicombe : 
The analytical theory of irreveraibility. Elementary 
isokinetic transformations.—C, Gutton, S. K. Mitra, 
and V.' Yloatald : The high-frequency discharge in 
rarefied gases. UTio frequency range in these expert- 
ihents varied between 50 and 2,140,000, and tubes 
with internal and exter^ electrodes were used, the 

f ;as being dry air. Ihe potential varied with the 
requency, and tpr tnbes with internal electrodes 
the difierenca of potential always increased with 
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the frequency ; for tubes with external electrodes 
the pressure of the gas affected the relathp^tween 
potential and frequency.-jfi^acques Srrera : Colloidal 
supports for obtaining the emission spectra of solu¬ 
tions. The spark is passed between rods-of gelatin 
containing the salt under examination ;'' the metl^ 
^ the advantage that fewer lines are introduced 
into the spectra by fhe electrodes than when metal 
or glass supports are used for the sohttions.— 
Duffieux: The mass of the particles which emit the 
secondary spectrum of hydrogen. The experiments 
described lead to the conclusion that'all the lines 
examined in the secondary hydrogen spectrum must 
be attributed to the molecule of hydrogen.—^Mlle. 
St. Maracineanu: Researches on the constant of 
polonium. Published values for the Mrled -.of 
polonium vary between somewhat wide limits', 
*. 34*.5 to 143 days. The value I39‘5 days is regarded 
as the most probable. Deposition of radioactive 
subst'inces 011 ghiss is preferable to deposition on 
metal plates in rcscarclics of this nature.'^G. Dupont 
and L. Desalbres : A curious case of separation ,q|, 
optical isomerides by distillation and by crystalli»» 
tion. A partial separation of active and inactivq^ 
pincnc can be made by fractional distillation with 
a very efficient column ; evidence of a similar separa¬ 
tion has been obtained by fractional cry-stallisation 
at --75® C.-'M. Geloso : Isotherms ol the adsorption 
'of salts by manganese dioxide. Fxperiin^tal results 
of the adsorption of copper, nickel, and iron by 
prccipitatc<l mangaiiesc dioxide : a simple expression 
is dcduc4?d which accurately expresses the experi- 
mcntaljdata.—Pan! Pascal: Tlie magnetic prop<^ie8 
of cyanic and cyaiiuric compounds. From a study 
of the magnetic susceptibility of compounds contain¬ 
ing the groups (CNO) and ((‘jNjO,) and assuming 
the law of additivity, conclusions arc drawn con¬ 
cerning the coustitution of these compounds. Cyanuric 
acid is regarded as possessing a structure similar to 
the benzene nucleus, but isocyanurales and cyamclide 
differ in .structure, althougli containing a six-atoih 
ring.—Andr^ Charriou : The reciprocal displacement 
of substances carried down by precipitates. Chromic • 
acid IS cjirned down by a precipitate of aluminium 
hydroxide, and this cannot be washed out with water 
or witlx solutions of salts of monobasic acids ; the 
chromic acid, however, can be removed completely 
by washing with solutions of salts of dibasic or 
tribasic acids (sulpliate, oxalate, phosphate).—Henry 
E. Armstrong: The origin of osmotic effects. Hydrono- 
dyiiainic transfonnation.s in aqueous solutions. Dis¬ 
carding the Arrhenius theory as irrational and in 
disagreement with the facts, a r^sum^ of the hydrone 
tlicory is given, and thus is regarded os explaining 
all tlic properties of aqueous solutions.—Alfred 
GUlet and Fernand Giot: It is common knowledge 
that treatment of the fibre before dyeing withrCOpper 
salts in some cases increases the fastness to lignt. 
It is shown experimentally that a preliminary treat¬ 
ment of the fibre with cuprous salts exerts a strong 

E rotectivc action against hght for the dye 2B diamine 
lue.—Max and Michel Polonovski: The constitution 
of eserinc.—Raymond DeUby; The action of formic 
acid on cthylglycerol. Couveraion into / 3 -ethylacroloin. 
The decomj>o8ition of the crude mixture of formins 
from etbylglycerol gives two unsaturated alcohols, 
vinylethylcarbinol, CH-: CH . CH(OH). C,H,. and 
/J-ethylaUyl alcohol, C,H*. CH : CH .^H,(OH), the 
latter being new.—M. Pariselle: A new working 
method for the preparation of camphene. In the 
ordinary method of preparing pinene hydrochloride 
a yield 55-63 per cent, is obtaineci: tiie yield 
be raised to 75 per cent, by conducting^ the saturation 
with hydrocmoric acid in two steps, with a two days' 
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interval. For the conversion of the chlorhydrate 
into caiftphene, the substitution of the sodium 
derivative of cresol for sodium phcnatc gives a purer 
product in nearly quantitative yield.—L. Barrabi: 
The continuity of the drift series of the eastern 
Corbiires between la Berre and Narbonne.—F. 
Deihaye and A. Salie : The Central African Graben 
between Lake Tanganyika and Lake Albert Edward. 
—Adolphe Lepape: The relations between the 
radioactivity, temperature, and hydrogen sulphide 
of the springs of Bagndres-de-Luchon. Explanatory' 
^pothesis.—MM. Allyre Chassevant and Chouchak: 
liie measurement oi the degree'of ionisation of 
mineral waters.—dc Montessus de Ballere: The 
local prediction of the weather.—V. Lubimenko and 
Mile. O. Siegloff : The adaptation of plants to the 
duration of the bright period of the day. Green 
plants show a specific adaptation to the period 
during which they are illuminated.—Louis Dealiens: 
Venous haimodynamometry. Cardiac lucinodynamo- 
flietry. — J. “Beyne : The origin of the accidents 
aaosw by strong atmospheric depressions, and 
OT the protection of the avuitor against troubles 
lOf auoxliaDmic order. For moderate reductions of 
pressure it is sufficient to .supply so much oxygen 
tnat its partial pressure should be nearly 21 per 
cent, of an atmasjjhcre. At low pressures, corre¬ 
sponding to high altitudes (more tlian io,ooo metres), 
even, when the wants of the organism nis regards 
oxygen are met, there arc still troubles which must 
be ascribed to other factors.—Jules Amar: The 
organisation of work with the spade.—L. J. Simon 
and K. Aubel: Is pyruvic acid one of the terms 
of decomposition 01 glucose m the course of 
glycolysis ? Pyruvic acid i.s not transformed by tl\c 
elements of the blood. It is not produced during 
the process of glycolysis, and cannot be considered 
as an intermediary product of the decomposition of 
glucose into lactic acid.—Ch. Bedel: The toxic power 
of a polymer of hydrocyanic acid. The experiments 
were made on the polymer possessing the composition 
(HCN)4. This was found to be much less toxic 
tlian hydrocyanic acid.-— A Ibert Berthelot: Uesearches 
on'pyruvic acid considered as a factor in anacrobiosis. 
—Maurice Wolf: The imjiortancc of calcium and 
potassium in the patliological physiology of amcer. 
—Charles Pirez : The castration of decapod Crustacea 
carrying Epicaridaj as parasites. 

Washington, D.C. 

National Academy of Sciences (Proc. Vol. 9, No. 5, 
May).—H. S. Jennings: (i) Crossing over and the 
theory that the genes are arranged in tlie chromo¬ 
somes in serial order. Assuming that the genes are 
arranged linearly and that the occurrence of a break 
interferes in some way with the occurrence of another 
break Srt any joint within a certain distance, the 
cross-over ratios can be calculated. The theory Is in 
accord witli Morgan’s work on Drosophila. (2) Some 
consequences of different extents of interference, in 
the crossing-over of the genes. For interference 
extending to a distance of 30 units (one unit being 
the distance between genes to give i per cent, of the 
crossing-over), no cross-over ratios greater than 50 
per cent, are produced. With greater distances of 
mterference, the cross-over ratios oscillate about 50.— 
J. A. Detlefsen and L. S. Clemente : Genetic variation 
m linkage vaiaes. In Drosophila melanogasier, the 
crossing-over ratio can be vaned, but not necessarily 
to the same extent with r^ard to each part of the 
chromosome.—C. Barus: The displacements of the 
capillary electrometer, for progressive dilutipns of the 
electrolyte. The negative meniscus is always dis¬ 
placed more rapidly than the positive meniscus. 


though the whole cyi^ is retarded by increasing 
dilution.—^W. Duane f Tl)|e transfer in quanta of 
radiation momentum to matter. It is assumed that 
fibe laws oi the conservation of energy and momentum 
apply to these tji^nsfers. Froifi a consideratkai of the 
reflection of X-rays by a crystal, equations expressing 
the momenta transferred to a crystal are developed.. 
Applying dimensional reasoning, other expressions 
can De obtained which lead to the Braggs law of 
crystal reflection and the general equations of 
defi:action of X-rays by a crystal. The reflection 
of X-iays characteristic of the chemical constituents 
of the crystal can be explained. The theory is 
also applied to the phenomena of light and radiation 
generally.—I. Roman : Mutual electromagne^c mo¬ 
mentum and energy of a system of moving cnarges. 
—R, C. Tolman, S. Karrer, and E. W. Guernsey : 
Further experiments on the mass of the electric 
carrier in metals. A hollow copper cylinder was 
rotiitcd inside a coil of 60 miles of copper wire (0*1 
mm. in diameter), which served as the secondary of 
a tran.sformcr. The seconda^ was connected through 
an amplifier to a vibration galvanometer. The 
inertia of the electrons in the rotating cylinder causes- 
Ihem to lag and sets up an E.M.F. detected by the 
galvanometer. The deflections obtained were com¬ 
pared with those caused by the known E.M.F. 
accompanying transverse oscillation of the cylinder 
in the earth’s magnetic field. The average value for 
mfe was 5*18 xio'* grams per abcouloinb, indicating 
lliat lUe nxass of the carrier m copper is about the 
same as that of an electron in free space.—;-T. H. 
Morgan: Removal of the block to sDli-fertilisation 
in the ascidian Ciona. Eggs of Ctom intcsHnahs can 
be fertilised with sperm from the same individual 
if the egg-membranes arc removed. The noniial 
obstacle to sclf-fcrtihsation is the test-cells (between 
the membranes and the ovum) or something secreted 
by them ; tlicsc cells arc produced by nTutcrnal 
tissue and not from the ovum.—li. W.* Brinkmann : 
On Riemann spaces conformal to Einstein spaces. 
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Lar£:e Scale Research in Abstract Science. 

S EVERAL recent lectures and addresses have given 
prominence to the interconnexion between 
abstract science and industry and the marked influence 
of science on industrial progress. Among these may 
be mentioned two addresses by Sir J. J. Thomson, 
the first at the opening of the new lalwratories of the 
General Electric ^‘ompany at Wembley and the second 
from the chair as president of the Institute of Physics, 
the James Forest lecture of the Institution of Civil 
Engineers, and, most recent of all, the fourteenth 
Kelvin lecture of the Institution of Electrical Engineers 
l)y Prof.'J. A. Fleming. 

Prof. Fleming deals with problems in telephony,”* 
solved .and unsolved, and illustrates in a remarkable 
way and with great knowledge and insight the con¬ 
sequences of scientific inquiry in tlie past, and the need 
for further researche.s in the future. Graham Bell 
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died last year; Kelvin in 1876 had relumed from the 
American (enlennial Exhibition at Philadelphia to 
take the chair of Section A of the British Association 
at Glasgow, full of the invention uf the telephone/ 
which he described m his uvm inimitable manner, and 
Prof. Fleming, who forty-six years ago had been one 
of liis audience at Glasgow, writes: 

“ In tlie year, therefore, following that of the 
decease of the illustrious inventor of the speaking 
telephone it is perhap.s appropriate that the Kelvin 
Lecture should dircd attention to some of the problen* 
of telephony wliich have been solved or which remain 
unsolved.” % 

Tlie solved problem.s are sufficiently worider^plj’ 
the amplitude of the air vibrations in a just audible 
sound varies from about 10“'* cjn. at a frequency 
of (say) 256 to rather more than 10"^^ cm. fit the : 
highest audil>le frequencies, and minute motioni such 
as these are impre.sscd on the telephone diaphragm, 
translated into the variations of on electric current, 
transmitted to a di.stance, there amplified, communi¬ 
cated to the receiver, and from it to the observer’s ear. 
Fleming’s Kelvin lecture is a fascinating stohfy of the 
many steps by which this has been achieved, showing 
how hy degrees workers in various lands have each 
contributed their quota to the advance and made 
speech possible over 2000 or perhaps 3000 miles by 
aerial lines, 500 miles by underground, and aoo miles 
by submarine cables. 

This progress rests on the theoretical investigation 
by Heaviside of the conditions for undistorted trans- 
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mission, the application of this work, wkh successive 
improvements, by Pupin and Krarup and others to 
the loading of cables and the advances availatile 
by the lise of the therroionic valve as an amplifier 
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and as the originator of “farrier ” jvaves, rendering 
possible multiple telephony. ' 

For the applicatioh of the wive as a rectifier of 
electric currents, y/k have to thank Fleming himself, 
while its whole action depends pn the properties of 
the electron and the discoveries of J. J. Thomson. 
By the use 0/ the valve as a repeater, many ingenious 
relays, the outcome of long and difficult investigations, 
have been placed in a secondary position ; the lecturer 
explains in some detail how, by the selection of the 
suitable part of its characteristic curve, variatioas in 
the grid voltage can be impressed on the plate current 
and amplified by a transformer, while if another 
portion of the characteristic he employed, carrier wave 
multiple telephony if realised. In this “frequency 
filters ’’ are employed—short circuits containing capacity 
and inductance which allow only those currents in 
which the frequency lies between certain limits to 
enter the line. The broad principles of the metliod 
are outlined thus: 

“ At one end of an existing long-distance telephone 
line used in the ordinary way for telephonic speech 
we can attach a certain number of modulating valve.s 
with their plate circuits coupled to the line with 
their appropriate transformers and filters. We can 
then generate by means of a num])cr of oscillating 
valves high frequency currents of certain different 
frequencies and apply the electromotive forces due 
to these in series witli the electromotive forces of 
low or speech frequency produced l)y ordinary carbon 
microphone transmitters so as to give to the grids 
of the several modulating valves carrier frequency 
plus voice frequency voltages. At the receiving end 
we separate out the several groups of oscillations by 
suitable band filters and apply the electromotive 
forces produced by suitable transformers to the grids 
of demodulating valves. In the plate circuits of these 
last valves we have coupled ordinary telephone 
receivers actuated by the voice currents disentangled 
by these demodulating valves from their respective 
carrier circuits.*’ 

Such has been the progress of le.s.s tlian fifty years. 
Fleming asks somewhat despondingly what is being 
done now in Great Britain. He refers to tlie labora¬ 
tories of the great technical corporations of the United 
States, the American Telephone and Telegraph Com¬ 
pany, the Western Electric Company, and the General 
Electric Company, giving an account of their activities 
in almost the same terms us those employed by Sir 
J. J. Thomson in his address to the Institute of Physics. 
“ They retain,” he writes, “ the services of .scientific 
investigators qf the highest ability, who direct their 
attention not exclusively to problems of immediate 
commercial advantage, but look" far ahead into the 
Possible requirements of the future.” Sir J. J. 
Thomson described two of these laboratories as seen 
by him during bis recent visit to the United States. 


I He found men at work on the most abstruse questions 
' of physics—one need only mention Langifloiv and the 
properties of the atom, or Coolidge and the investiga¬ 
tions which led to the developnaent of the Coolidge 
tube. There were numerous staffs of'skilled assistants, 
some no doubt engaged in solving conundrums put 
to them by puzzled works managers, but many others 
searching deep into the secrets of Nature in the 
endeavour to find out new truths and to advance 
natural knowledge. Funds were practically unstinted, 
for the business directors of the works had found 
that by this means only could they extend the sphere 
of their activities and provide the dividends called 
for by their shareholders. In the United States 
abstract science has been made to pay. 

Or to turn to another subject and another speaker. 
Quite recently the Wilbur Wright lecture, established 
by the Royal Aeronautical Society in memory of the 
American pioneer of aviation, was delivered in London 
by Prof. Ames, of the Johns Hopkins University. 
Prof. Ames is tlie chairman of the Executive Com¬ 
mittee of the National Advisory Committee for 
Aeronautics of the United States, and directs the 
experimental work— full scale and model—of that 
committee at Langley Field. He lias realised very 
fully the importance of an accurate knowledge of 
the air pressures on any part of aircraft undergoing 
manoeuvres in the air; we were well aware of this, 
and years ago imd done model experiments at the 
National Physical J-aboratory, while at Farnborough 
apparatus for use in the air had been devised and some 
few experiments made. Prof. Ames showed slides illus¬ 
trating in a most striking way the results obtained both 
on aeroplanes and airships, leading to information in 
the case of the latter which the Aeronautical Research 
Committee has pressed for many times, and which, 
had it been available in time, should have prevented 
the accident to the Briti.sh airship R38. 

Nor is this all: instruments have been successfully 
constructed which permit all the elements which 
contribute to a knowledge of the flight of an aeroplane— 
its velocities, accelerations, and the stresses to which 
its various parts are subject in the air—^to be recorded 
during its flight. Instruments conesponding to some 
of these, such as the quartz-fibre accelerometer or 
the control force measuring stick, have been in existence 
at the Royal Aircraft Establishment for years j instru¬ 
ments corresponding to all have been planned and are 
in various stages of construction. In the United Stata 
they have found a man gifted with the knowledge to 
realise their need and with the authority to give ^ect 
to his knowledge. In England we have lagged behind. 

So it is in other subjects; Great Britain is a small 
country, it is compare} with the United States. 
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' WeiM iinicb> 4 n more senses than one—to our tnns- 
athuidc kinsfolk; and we are pilu)g up a debt which will 
prove more serious than the millions of the funding 
loan. What are we doing, what can we do, to reduce 
the load, to equalise the position ? 

The General Electric Company has its new laboratories 
at Wembley finely equipped and guided in the proper 
spirit. “ The question,” Mr. Paterson writes, “ is 
sometimes asked whether the laboratories undertake 
pure research or confine themselves to applied research,” 
and his answer is that “ the question is meaningless,” 
“ A research laboratory,” he holds, ” is not complete 
unless it contains members interested in almost every 
branch of science and provides facilities for these and 
also for other dosses of work.” 

The National Physical Laboratory devotes much 
of the energy of its staff to abstract science, though 
telegraphy and telephony have not figured largely in 
its programme; these arc catered for to some extent 
by the Post Office Research Laboratory at Dollis 
Hill. For metallurgical work we liave the Brown 
Firth research laboratories and the Hadfield Labora¬ 
tory at Sheffield j other firms have laboratories in 
which occasionally an investigation in pure science is 
carried out. But as a rule a work’s laboratory is 
mainly occupied in controlling the normal product 
,o{ the works, testing the materials supplied, and 
assi.sting the works managers in maintaining a proper 
stai.dard. 

Tlien there are the laboratories of the Research 
Associations established and in part financed by the 
Department of Scientific and Industrial Research; 
good and valuable work is being done by these, but 
the co-operative sy.stcm has its obvious disadvantages, 
and in but few is abstract science pressed very far. 

Our Ijest hope for the future would seem to be with 
the universities, but here again the want of funds 
is an almost fatal handicap. ” There i.s not,” writes 
Prof. Fleming, ” as far as 1 am aware a single university 
in this country which possesses the necessary equipment 
for conducting advanced experimental research in 
telephony and telegraphy ”; and this is true of many 
other subjects. 

Research is terribly expensive. We have always 
had men' of the highest scientific originality who in 
the past have been pioneers in the advance of know¬ 
ledge ; we have them still, but somehow we fail to 
estimate their value j we are reluctant to furnish 
them with the meaas alone by which their natural 
gifts may be utilised. The application of science can 
be organised, and many steps have been taken in recent 
years to improve its organisation, but if we wish to 
utilise scientific progress to prevent waste and to 
increase the efficiency of industry we must support 
NO. 2804, VOL. 112] 


the solitary genius working often* for a mere pittance 
in some university or college laboratory and devoting 
all his powers to unrav^ing a iittk further the tangled 
skeia of Nature’s mysteries. SuceiKs in the struggle 
depends oft finding ^e rig^t man and in affording 
him full'facilities. 'We"have the'men; will our 
legislators who control the nation’s purse see that 
facilities are not wanting for their work ? 

R. T. Glazkbrook. 


An Epitome of Antarctic Adventure. 

The Life of Str Ernest Shackleton, Cy.O.^ O.B,E. {Mil.), 
LL.D. By Hugh Robert Mill. Pp. xv + 312 + 20 
plates. (London : William HtTOcmann, Ltd., 1923.) 
2ir. net. 

Y common consent, Dr. Hugh Robert Mill, the 
author of ‘‘ The Siege of the .South Pole ” and 
the friend and adviser of a generation of polar explorers, 
must be acrlaimed the right man to tell us the story 
of the mo.st brilliant career in modem Antarctic 
exploration. Not only has he long been the ablest 
chronicler and the mo.st sympatlietic critic of adventure 
and achievement in the soullicrn seas, but he was 
also for long the friend and oftentimes the confidant 
of the subject of this liiogruphy. It was, therefore, 
with the keenest anticipation that v.x’ look up the 
book, anxious to see how a master liand would deal 
with a life so full of light and shade and a character 
compounded of such contrary impulses. The result 
is somewhat of a revelation, and whatever may be 
said in criticism of the book it must be acknowledged 
that the biographer has carried out his ta.sk worthily 
and has revealed to us the man as he was, fully and 
fairly. It was obviously no light task to reconcile 
the leader of magnificent sledge journcy.s with the 
unsuccessful dabbler in city finance, the platform 
lecturer, unconventional even to bluntness, with the 
sensitive lover of poetry, but it lias been done with 
skill and underelanding and the result will be to many 
a new Shackieton, undreamt of by those who knew 
but one of his many aspects. 

The lx)ok is divided into three sections corresponding 
with somewhat indefinite periods in the life. In the 
first, styled ” Equipment,” wc arc introduced to a 
healthily mischievous boy with a taste for poetry and 
the sea, developing along normal lines into an efficient 
but scarcely an enthusiastic officer of the mercantile 
marine. So far the story is an ordinarf one, and even 
to Dr. Mill’s discerning eyes it foreshadows but little 
of the future. But then appears the nucleus round 
which his energy and ambition ga’thered. To tHe 
average reader the story becomes alive immediately 
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his future wife appears on the scene and stirs him 
to an incentive which in his own words at the time 
is expressed by the wish “ to make a name for myself 
and for her/’ tliough as yet the sphere of fame had not 
been selected. 

The chance came with his appointment to the 
Discovery expedition, and he seized it with both hands. 
Though but a junior officer he was selected for the most 
important journey, and under the hardest conditions 
he learnt the manifold tricks of the .sledger’s trade. 
How well he learnt them was to be seen some six 
yeans later when he took his own expedition south 
equipped with improvements on the Discovery arrange¬ 
ments in every direction. Compared to his own 
ventures, that of the National Antarctic Expedition 
was perhaps a little rigid in character, u little complex 
botli in resources and aims, and a little embarrassed 
by committee control from home. We find Shackleton 
going to tlie opposite extreme in these matters, and 
generally with success, but we believe lie had much 
to thank his first polar school for, if it can be called 
a school wlicn all were learning and no one taught. 
The apprenticeship to Antarctic service is followed 
by shore jobs and a life varied in the extreme, a period 
through which the biographer takes us most succc.s.s- 
fully and indeed humorously, ('oncludmg the first 
part of the book with what must iiavc lieen most 
excellent training, Shackleton\s imsucre.ssful candida¬ 
ture for tlie general election of iyo6. 

Then comes “Achievement,” the thrilling sinry of 
the multiple succe.sses of his Nimrod expedition, a 
story hitherto told only in Shuckleton’s own w'ord.s 
and therefore alTording scope for the biographer to 
add many new and personal notes which explain 
actions formerly incomprehensilile. Such, for example, 
was his repeated endeavour to seek a base on King 
Edward Land, not because his judgment selected it 
but because of a compact with Scott. How heavily 
this promise weighed upon him is seen in one of the 
gems of the book, a quotation from his letter written 
at the time of the decision—forced upon him by circum¬ 
stances—to go back upon a promise which bound him 
too hardly. The journeys that follow, the triumphs 
of organisation and endurance which make up tlie 
history of that expedition, arc well and fairly told. 
Records were broken in all directions, and from the 
popular point of view it was indeed the achievement 
of the whole career. From the point of view of the 
student of character and of the discerning reader 
of polar literature it was not the climax, which was 
to come eight years later. Served by his great ability, 
mental as well as physical, and aided by what he 
Ifimself liked to* call his luck, but which vras largely 
his own foresight, he went magnificently far. Yet, 
.. 0 -. . ....... ...1 


in a sense, he went no farther than many another 
great leader has gone, with a similar fortitude, that is 
to say, to the limit of safety. To our mind the true 
ability of his leadership was not shown until he had 
gone farther than safety permitted and yet brought 
back his men in safety. None will dare belittle the 
triumph, but vee l^elieve that posterity will regard the 
management of the retreat of the Endurance party 
as his masterpiece and not the attainment of the 
heart of the Antarctic. 

In the chapters which follow, headed “ Popularity ” 
and “ Unrest/’ the biograplier records faithfully the 
honours by kings and emperors, the triumphal progress 
of lecture tours, and the ups and downs of precarious 
finance. These things had to be recorded since they 
were part of Shackleton’s life, but one is impatient all 
the time to get away from an atmosphere which never 
really suited him however brilliantly he shone in it on 
occasion. 

Then comes the third part of the book, “ Bafflement,” 
a title true enough in a popular sense, for the rebuffs 
of fate were now well-nigh continuous, but scarcely 
comprehcn-sivc enough to indicate the real essence 
of this period of his life, the paradox of lasting fame 
arising from a})])arcnt failure. The story of the 
Endurance, already well, if tensely, told by Shackleton 
him.sclf, gains ctdour in the hand.s of this master of. 
narrative, and so too does our picture of the man, 
always at his best when with his back to the wall. 
Of polar travel it may be said more truly than of most 
ventures that any fool can get into u tight place but 
tliat it takes a man to get out of it again. Paraphras¬ 
ing, wc may say that most polar leaders have dared 
to the utmost as Shackleton did, many have achieved 
the utmost limit of endurance as he did, })ut few 
indeed have retreated in good order from an almo.st 
hopeless position. One has only to read the long 
list of ghastly retreats in polar history to imagine 
what might liavc happened, and then to admire the 
hand that grew firmer and the spirit that grew more 
courageous as the outlook grew darker. The chapter 
concludir^ the account of the Endurance expedition 
would have been an artistic ending to the book had 
it been possible. Not that great service was not yet 
to come, but the story now becomes diffuse with the 
welter of war, and the man is but one of many instead 
of at the head of a few. The story of the Quest \\ 
inconclusive so far as the man is concerned, and is 
brief. It shows Shackleton with the same extra- 
ordinar}’ capacity for organisation and the same 
magnetic personality ensuring support from unexpected 
quarters and rallying most diverse elements round him. 
At the same time it shows his judgment somewhat 
dimm^ or perhaps merely harried by considerations 
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of finance and season, which hurried him ofi before 
his ship was really seaworthy. 

The epilogue which closes the book is in Dr. Mill’s 
very best style, and in many ways it gives us a clearer 
picture of the man than the recital of his deeds has 
done. 

The book is a very notable additi<jn to the library 
of Antarctic literature which the author has already 
enriched, and is singularly free from errors. We ainnot 
miss the rare luxury of correcting Dr, Mill on points of 
fact, as for example on p, 68, where for “ .sea-ice ” we 
should read “ barricr-ice,” or on p. 139, where for “ 2(x>o 
feet ” given as the height of the gap between Mt. Hope 
and the mainland we should read “ 900 feet.” Another 
slip of the pen is on p. 243, where the return journey 
of Mackintosh’s party over the Harrier' is describi‘d 
as “ more trying even than that of Captain Scott.” 
Otherwise all comparisons arc wisely avoided, nor is 
an attempt made to assess the value of the life’s work, 
which great as it was cannot be viewed as yet in its 
true perspective. More might have been said as to 
the character of the innovations made iiy Shackleton 
into polar work, from the point of view both of organisa¬ 
tion and of methods of travel, though this was prolmbly 
omitted as being too technical a subject for the book. 
If the first object of a biography is to enlist the 
sjTnpathy of the raider for the man then the book 
is a signal success, for no one can read without emotion 
the vivid pictures of his doings and wrilings in so 
skilful a setting, and if excuse were needed for this 
biography at ail it would lie in the fact that in the 
rapidly clmnging eircum.stanccs of polar organesation 
we may never again sec such a man leading single- 
handed ventures to great success or triumphant 
failure. F. Debenuam. 


The Physics of the X-Rays. 

Zes Rayons X. Par Maurice dc Broglie. (Recueil 
des Conferences-Rapporls de Documentation sur la 
Physique. Vol. i. i’* Scric, Conferences i, 2, 3. 
fidite par la Societc Journal de Physique^ Pp, 
164 + 5 planches. (Paris; Lcs Presses Universitaires 
de France, 1922’.) 15 francs. 

HE present volume is the first of a series of reports 
on physics edited by the French Physical Society 
and issued under the direction of an influential com¬ 
mittee representing nearly a dozen institutions and 
societies in France. Each report is discussed at a 
number of conferences which ore open to the public, 
and the report in its final form is published for the 
benefit of men of science, technicians, students, and 
others, who wish to make themselves au courani with 
the recent developments of the particular branch of 
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knowledge in question. That such a scheme should 
be set afoot is not the least of a number of indications 
of a great scientific revival which our neighbours 
across the Channel are for their part endeavouring 
to stimulate. 

A similar scheme has been-initiated in tlie United 
States under the direction of tlic National Research 
Council, and already a numl>cr of volumes Iiave been 
published. If wc excNjpt the admirable reports 
published by thc*Physical Society of London, wc 
cannot recall any similar organised endeavour in 
Great Britain to sum up the present stale of knowledge 
in the varknis departments of science. Nevertheless, 
much has already lx.*en done by individual effort—as 
is perhtt|^ the British way— and a number of British 
workers have already pul )lishod valuable monographs on 
the various sections of physics with which their names 
arc associated. 

If the book before us is an earnest of the standard 
of attainment in the volumes still to come, there will 
be a warm welcome for the new .serie.s, which, we are 
informed, will deal witJi such subjects as the quantum 
theory, the electric arc, the structure of crystals, 
thcrmionics, etc. 

Tlie treatment adopted by the Due de Broglie is 
a revelation of tlie amiaing achievements of the X-rays 
in atomic ph>^ics, and provides many indications of 
the ramifications of the subject into many depart¬ 
ments of physics and clieinistry. For example, the 
o|x;ning pages contain an attractive discussion of 
Bohr’s theory of the atom, Mo.seley’.s law of atomic 
numbers, md the part the quantum theory plays in 
the phenomena of radiation. 

One is remindt^d that formerly the X-ray worker 
was unequipped with a precise mean.s of sorting out 
the various qualities of X-rays with which he experi¬ 
mented. Ilis only recourse was filtering through metal 
screens — a method which is relatively crude and 
ineffective for the purpose, and, indeed, served to 
mask a number of relations the real meaning of which 
can only now be appreciated. Nevertheless, by the 
insight of Barkla and others, several great and general 
truths were discerned, which laid the foundations 
of the subject as it has since developed. 

A new era dawned wilii the discovery of the dis¬ 
persion of X-rays by crystals. Ihe new science of 
X-my spectrometry sprang into being and at once 
turned to account the technique and precision of the 
older optical spectrometry. Valuable as the work on 
the imalysis of the spectral lines of the optical speetra 
had proved to be, it was transcended in simplicity 
and potency by the newer spectrometry. To the 
literature on X-ray spectrometry the Due de Broglie 
has himself contributed in notable measure, and his 
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account of the subject is correspondingly “alive” 
and authoritative, 

Among much that calls for comment in this book 
is a good account of a variety of metal X-ray lubes 
which iia've so far i)c'en used chiefly in spectrometT}'. 
The recent researches which have filled the gap of 
4 octaves between the former boundaries of the ultra¬ 
violet sfiectrum and llie X-ray spectruin receive full 
attention. 

One of the more recent triumpHs of X-raj's in the 
field of atomic pliysics is the work of the J^uc dc 
Uruglic on tiie s{)ee<i of the seconilary ck’ctrons excited 
when X-rays fall upon matter. Tiie sjieed was dis- 
phiy<'d by tlie method ol tlie “ magnetic spectrum ” ; 
and using X-rays of a s|)cr.ifi< wave-lengtli, de Broglie 
was able to show tliat the secondary cIiH'trons arrangofl 
themselves into well-defined groujw which ha<l l>ecn 
ejected respectively from tlie K. L, M, etc. rings of 
the atoms of the material. These results, wdiich 
receive simple explanation on tlie. quantum theory 
and that of Bohr, have liwn confirmed in Great 
Britain by VVhiddmgton, and widely c.xtended at 
the Cavendish Laboratory liy J’.llis, wiio used radium 
y-rays of much shorter wave-length than tan at present 
begenenued artificially. The present volume contains 
an interesting account of these enthralling investiga¬ 
tions. 

There arc man)’ viiluable tublcN of wave-hmgths. 
etc. in the book, and a numlxT of plates showing 
some fine examples of X-ray emission and alxsorption 
spectra. At tlic end ot each cliapter lliere is a good 
Ifibliography, In iu‘<-ordanco with iTcnch <-iistoni 
there is no index, but tradition is seouted by the 
provision of a ,servic<’abl<' stiff cover, a fe.aturc winch 
will make its appeal in other countries. 

(i.VV. C. K/\ye. 


Elementary Zoology, 

Essentials of Zoology for Students of Medicine and First 
Year Studefits of Science. By Prof. A. Meek. ?p. 
xii + 325. (London; Longmans, Green and Co., 
1923.) loy. ()d. net. 

HE volume before us, intended for students of 
medicine and first-year students of science, is 
written by on6 who retains in's belief in the “ type 
system,” and dearly has no .sympathy with those who 
believe tltat this method of teaching, unless used with 
great discretioa, is liable to do much to kill the student’s 
interest in his subject. 

The book consists»of ten chapters, each devoted to 
one of the more important divisions of the animal 
kingdom. The chapter on Protozoa commences with 


short descriptions of Amceba, Paramecium, Vorti- 
cella, Cercomonas; these are followed by a section 
dealing with general considerations such as morpho¬ 
logy, physiology, psychology, reproduction, sym¬ 
biosis ; and the chapter concludes with an account of 
important parasitic types—Opalinu, Monocystis, Plas¬ 
modium, Trypanosoma. The descriptions of the 
various tj'pes are short and concise, hut we notice a 
number of sentences which arc liable to mislead the 
elementary student; such statements as lliat the 
tryp.anosome “ progresses by the action of the flagellum 
which is fosteriorf tliat the recrudescence of malarial 
attacks is due to the female gametucyte developing 
purthenogenetically, that the fully grown “ Plas¬ 
modium ” becomes cTc.scentic. require qualification or 
emendation. 

The cliupter on {'a'IcnternUi deals with Hydra and 
OlK'lia, that on Platyiielmia with Disluimi and Tasnia, 
that on Mollusca with Anodunta, that on .\nne!ida 
with Lumbricu-s and Nereis, that on Crustacea with 
.Nephrops, that on Insecia with Blattii. Anopheles, 
Culex, and Gl(»ssina. We are glad to see our old friend 
Amphioxus aicorded flic dignity ol a special chapter. 
The chapter entitled Pisces deals witii the skate, and 
liiut entitled Anipliibia with the frog. This is followed 
by a i-Iiapter on the dt'velopment of birds and mammals, 
and the Ixiok ends with a chaj)l(:r on Mammalia, dealing 
mainly with ihc rabbit. 

As in the JVolo/.oan chapter, .so also in otiipr parts of 
the Imok, wc notice many .statements that might with 
advantage be emended in a new' edition. It is not 
accurate to .say tlie gastrula is a stage in the develop¬ 
ment of all the metazoa. It would be wise to use tl^e 
word solenocytc in the .sense defined by its inventor. 
The expression “ schizoccel or mesenchjmie ” is liable 
to lead the carele.ss student to think these terms are 
synonymous. Such statements as “ the myoccci de¬ 
velops a sclerotome,” “ the longitudinal valve [of the 
frogs conus arteriosus] is disposed in a slightly spiral 
direction from the right anterior aspect to near the 
left of the median line posteriorly,” “ the skeletal 
muscular system is derived from the . . . myocoel of 
the ceelomic mesoderm,” “ species of Rana are used for 
food , . . and largo numbers arc employed in zoological 
and physiological laboratories ” (the italics arc ours), 
are, to say tlic least, awkwardly expressed. 

Su(*h statements as we have quoted indicate that 
tlie book would have been the better for more careful 
revision before going to press. Notwithstanding such 
blemishes in detail we are of opinion that the book 
will prove useful to the class of student for whom it is 
intended. It Is illustrated by numerous figures, some¬ 
what rough in execution but for the most part clear 
imd intelligible as well as accurate. 
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Arabia and Arab Alliances. 

The Heart of Arabia: A Record of Travel and Exfdora' 
lion. By II. St. J. B. Philby. In 2 veils. Vol. i. 
Pp. xxm + 386. Vol. 2. Pp. vii + 354. (London: 
Constable and Co., Ltd., 1922.) 63.?. 

N October 1917. Mr. Philhy found liimself ihc sole 
representative of Britain in the heart of Arabiii 
on a mission which was orj^anised, with the encourage¬ 
ment afforded liy the initial success of (he movement 
against the Turks on the Hejaz, to carry messages 
of goodwill to the ruling chief of Wahabiland. The 
L'o-operation of the latter was to he invited in giving 
effect to (lie Kupliralcs blockade against the Turks, 
and ultimately to launch a cam])aign against that 
very able ally of Turkey, llm Kasliid of Hail. At the 
back of it tliere was no doubt some Uuipian ideal 
of a united Araliia. The ruling ciiicf of Wuludiiland 
(which may be said to include all Najd, or Central 
Arabia, together with the coast province of A 1 Tlasa 
bordering the Persian Gulf) was Imam Thn .Sa’ud of 
Kiadh, and it was to Riudh that Mr. Philliy’s nibssion 
was directed, via Hofhuf, the capital of A 1 Tlasa, front 
a port on the Persian Gulf coast opposite Bahrein. 

At Kudh, Mr. Philliy, who seem.s able to adapt himself 
most elTeclively, not only to Aral) clothes, but also to 
Arab sentiment and the ifliosynrrasies of the Arab 
peo])le, and appears to he perfectly at home in 
the desert as in the town, secured the iriendsliip of 
Ibn Sa’ud, and wa.s certainly greatly indebted to tiiat 
('hi(‘f for hi.s safety and .suc<’css while traversing the 
country. The hu.spitality and almost invarialde expres- 
.sion of goodwill which were extended to him tliroughout 
hi.s travels were due not merely to tlie world-old tradi¬ 
tions of the Bedouin but also to tlie influence of Ibn 
Sa’ud, who is ol^viuusly a most enlightened and com- 
peteni ruler of a vast territory. At Riadh, Mr. Pliilby 
enjojed the opportunity of giving us an excellent 
account of the city itself and of the character of the 
Wahabi faitli as professed by its mo.st ardent disciples— 
all of it most intere.sting and valuable information. But 
he failed to meet the British envoy who was to have 
brought from the west, from the Sliarif of Mecca, 
messages of reconciliation with Ibn Sa’ud, who was 
known to be bitterly jealous of the Sharif. Nothing, 
indeed, roused the indignation of Ihn Sa’iid .so effec¬ 
tively a.s that the Sharif of Mecca should assume the 
title of King of Arabia. All this, of course, is ancient 
history by this time, and the course of dramatic events 
which occurred more recently in the Hejaz is modem 
enough to be within the recollection of most of us. At 
the time, however, Mr. Philby’s immediate movements 
were determined by the attitude of the Sharif, who 
simply declined to allow the British envoy to proceed 
NO. 2804, VOL. I I 2] 


to Kiadh. In these circumstances, Mr. Philby decided to 
go to Taif himself and fetch him. In this, however, 
he was disappointed, although it led to a journey by 
the pilgrim road to Jeddah, passing within a measur¬ 
able distance of Mecca and including a visit to Taif. 
The Sharif was absnlutel}' hostile to any proposition 
of alliance with Ibn Sa'ud, and thus fell through the 
hoped-for unity between Central and West Arabia. 
Mr. Philby, who gives us n most interesting story of his 
travel by a route wriiich is little enough known, was 
obliged to return to Mesopotamia by sea from Jeddah. 

It was not long, however, liefore Mr. Philby found 
himself once again in Riadh. this time with the object 
of initiating an active campaign against Ibn Rashid, 
the Turks’ ally at Hail, U was while he was waiting 
for Ibn Sa’ud to complete the preparations for this 
expedition (which alterwards proved more or less 
abortive and involved the death of that brilliant young 
explorer, (’apt. Shakesjieare) that Mr. Philby under¬ 
took what wa.s by far the most interesting geographical 
exploration that has been made for many years in 
Arabia, which carried him as far .south as the Wadi 
Dewasir, nearly the edge of the great southern 
desert. He was still within the limits of the Riadh 
administration, but the influence of it grew weaker 
the farther he penelniled soutli. and it was at an 
important ])lace in tlic Dawasir oa.sis, with the ominous 
name of Ihim, tliat he encountered fanatical hostility, 
whicli, but for Ins ta<’t and energy, might well have 
brought his career to an untimely end. Many points 
of especial interest attracted ids close attention. The 
ruins at Kharj, the remain.s of the tombs of a long- 
forgotten race, are espei-ially interesting in connexion 
with those at Bahrein, which were first examined and 
opened l>y Durand (Sir Kdwurd of that ilk), whose 
description of them in the pages of the Journal of 
the Royal A.sintic .Society is far more instructive than 
that of Theodore Bent (wlio followed him some years 
later), and points to a constructive resemblance with 
those of Kharj which cannot be accidental. 

Mr. Phill>y <lev«tc.s a chapter to destructive criticism 
of the deliglitful romances of Arabian adventure 
written by William Gifford Palgrave. Apparently he 
did not previously know (as certainly Mr. D. G. 
Hogarth, who question.s Mr. Pldlby’s conclu.sion, could 
not have known) that Palgrave had lung been without 
honour among geographers of the Persian Gulf as a 
veracious narrator. Palgrave was a Jesuit father, 
true apparently to the traditions of his order, for, 
while we must render all honour to thos^ early Jesuit 
missionaries who were the very first pioneers in the 
field of Asiatic geography, no one who has endeavoured 
to unravel their itineraries by the light of more modern* 
determinations can fail to observe their skill in the 
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art oi ^eog;a9teca\ embroidety, VJ e might even repeat 
Mr, Philby’s remark that some ol their statements 
bear no ponderable relation to fact.” 

“ The Keart of Arabia ” /nust be reciconed as a most 
valuable addition to the literur}’ efforts that the 
mysteries of Arabia have called forth. Tliere is always 
the danger in a work of this sort of descriptive narnttive 
lapsing into the style of the official route report. This 
is most skilfully avoided by the author in his .storv of 
everyday happenings in a societ) which is as old as 
that of the patriarchs^ and still exists in its patriarchal 
form. Mr. Philby is much to he congratulated on his 
remarkable experiences and his manner of telling them. 

T. H. Holdicii. 


Our Bookshelf. 

Flavouring Materiah: Natural and Synthetic. Hy A. 

Clarke. (Oxford Tcchmcal Publications.) Pp. xxi 

+ 166. (London : Henr>’ F'rnwde and Hodder and 

Stoughton, 1922.) 8s. 6d. net. 

The manufacturer of foods and Ixivcrages, whose, 
demands have created the infinite variety of flavouring 
materials now available, is a i^ersun witii a remurkalJy 
catholic taste, since he appears to take into account 
anything with a flavour, from aloes to lemons, as 
po.ssible materials for making his wares attractive. 
While laying the ro.se under contrilnuion. he is appar¬ 
ently not averse from keeping .scatolc; in lii.s mind’s 
eye as a possible mean.s of titillating ple«asantly the 
olfactory nerves of his client.s. It is quite clear when 
such unpromising mat<Tials u.s some oi the.se, not to 
mention colocynth and senna, which the average man 
regards as particularly nauseous drugs, can he scnoasly 
considered as ingredient.s in food.s and l)evorages 
designed to be plca.sanl, that flavouring lias become an 
art which requires its own experts and its own litera¬ 
ture. 

Mr. Clark’s contribution, which he modestly de.scrihcs 
as notes accumulated during a number of years’ work 
in a teclmicAl capacity in the foodstuff and beverage 
trades, is a good beginning, and gives within small 
compass a mass of useful information regarding spices 
and condiments, tlie incthod.s used in determining their 
quality, and the best ways of baulking the wily sophisti- 
cator who substitutes ground date or olive stones for 
powdered cinnamon or ginger. But spices in their 
natural state are no longer the only materials on which 
the flavouring expert can draw, and a considerable part 
of the book isdevoted to a summaryof the characteristics 
of purely chemical substances, extracted from essential 
oils or made in the factory. Tlic particular part they 
can play in compounding flavours is described, and the 
things they may or may not be blended with are duly 
recorded. 

The staten^ents regarding each product arc reasonably 
complete, and where further information is required 
references to original literature are given. Altogether 
the book is a good example of what technical literature 
of this kind should be, and though it would be easy to 
find points in it that are objectionable from a purdy 
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1 scientific point of view, they are natMely to mislead 
the reader for whom the book has been compiled. 

■ - T. A.’h. 

7 'he Theory of Emulsions and Emulsification, fly Dr- 
William Clayton. (Text-books of Chemical Re¬ 
search and lingineering.) Pp. viii + i6o. (London ; 
J. and A. Churchill, 1923.) gs. 6 d. net. 

Dr. Clayton’s book i.s a fitting sequel to earlier 
issues of the series of “ Text-books of Chemical Re¬ 
search and Engineering ” to which it belongs. These 
have included volumes on molecular physics, the 
I physics and chemistry of colloids, surface tension, 
catalysis, and catalytic hydrogenation. The skilful 
blending of advanced theory with advanced practice 
which ch^jiracterises Dr. Clayton’s book is therefore 
by no means a novel feature of these text-books. 
The author claims that his chief aim has been “ to 
follow a logical line of development based on modern 
physico-chemical principles,” and that ” technical 
applications of emulsions have only been introduced 
cither as illustrating some particular laboratory method 
on a large scale or because some important theoretical 
point is involved.” 

While, however, much of tlie book is actually de¬ 
voted to theory, the practical a.spccts of emulsion- 
making and emulsion - breaking are very far from 
lieing neglected. Indeed, one of tlie most striking 
fcalure.s of the later cliapters is the large number of 
references to jxucnts covering processes for carrying 
out these contrary o])erations. One of the most 
important applications of the process of emulsion¬ 
making IS the homogenising of milk and cream. A 
process wliereby new milk of 4‘))er cent, fat content 
ac(iuircs the ajipearancc of a cream containing 8 per 
cent, fat, while a 15 per cent, cream becomes a good 
substitute for a 25 per cent, cream, has obvious attrac¬ 
tions. The o])j)osilc process of breaking emulsions 
IS an important ojierution in the initial treatment of 
crude mineral oils; hut it is also important m the 
de-oiling of condensed steam, as well as in the more 
familiar operation of separating cream from milk and 
converting it into butter. The book contains a 
bibliography of nearly 200 papers dealing will) emulsions 
and marks a new era in the scientific study of a subject 
which has very important practical apjdicatinns. 

T. M. L. 

Mathematics for Students of Agriculture. By Prof. 

S. E. Rasor, Pp. viii-1-290. (New York: The 
Macmillan Co.; London: Macmillan and Co., Ltd., 
1921.) i6f. net, 

Every indication that mathematics is assuming a 
more prominent position in the curriculum of students 
of agriculture is very welcome. The mathematical 
requirements of the agricultural student are roughly 
twofold. First, he requires a knowledge of simple 
calculations applicable to the routine problems of 
fertilisers, feeding stuffs, surveying, buildings, book¬ 
keeping, etc. Secondly, he very urgently requires on 
elementary understanding of statistical methods and 
probabilities applicable to the interpretation of ex¬ 
perimental results. Prof. Rasor’s book deals mainly 
with the first of these requirements. The value of the 
book to agricultural students approaching mathematics 
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•or the first time would be enhanced if less prominence 
were given to formal definition and more to simple 
jxpianation, but there is no doubt about the usefulness 
>f this book to the student who wishes expeditiously 
;o revise and amplify previous work. It is concise, 
veil indexed, and contains a large number of exercises, 
some of the latter might profitably be revised. The 
jtatement in Exercise 5 on p. 13 that in a certain 
ertiliser “ 43^ per cent, is pliusphoric acid (phos- 
>horus) ” will doubtless annoy the chemist. In the 
ame exercise the student is asked to calculate how 
nuch acid phosphate containing 16 per cent, phos- 
ihoric acid is required, when mixed with cotton seed 
leal and kainit, to provide a mixture containing 43I 
er cent, pho.sphnric acid. A practicable answer to 
his question might be the salvation of agriculture. 
Unfortunately the use of American data and money 
nits detracts from the value of the book to students 
Isewhere. N. M. C. 

i) A Canadian School Geography. By Prof. G. A. 
Cornish. Pp. xiv + 450. n.p. (2) The Canadian 
School Atlas. Prepared at the Edinburgh Geo¬ 
graphical Institute under the Editorship of Prof. 
G. A. Cornish. Pp. v + 65 maps+ib. n.p. 
(Toronto : J. M. Dent and Son.s, Ltd., 1922.) 

r) The best features of this work arc the maps, illustra- 
ions, and practiciil exercises. For the rest the book 
5 planned on somewhat orthodox lines. Too much is 
ttempted in the space available, so tliat in places the 
nok gives little more than a catalogue of uncorrelatcd 
tets. It IS certainly most informative, especially with 
egard to Canada, to which a large part of the book is 
evoted, but on the whole tlie geographical outlook 
> wanting. 

(2) The atlas wa.s prepared in the first instance to he 
sed with this text-book, but may easily make a wider 
ppeal as a general reference atlas for use m Ganada. 
t contains forty-eight pages of finely executed maps 
<y Bartholomew and a full index. Fourteen jwgcs are 
evoted to maps of (anada, of which the most popu- 
ited yjarts are shown on .scales of i : 2,500,000. The 
est of the world is shown on small-scale maps, but 
here is a coloured orographical map of every continent. 
)ne improvement would be the addition of a larger 
cale map of India, but the atlas as a whole deserves 
ligh praise.' 

^yasa, the Great Water : being a Description of the Ijike 
and the Life of the People. By the Ven. William 
Percival Johnson. Pp. vii-i*204. (London: Oxford 
University Press, 1922.) 7J. 6 d. net. 

N this volume, the Archdeacon of Nyasa has placed 
>n record his knowledge of the lake and its people, 
.mong whom he has served for many years as a member 
if the Universities’ Mission to Central Africa. In the 
ireface, the Bishop of Oxford, with pardonable en- 
husiasm, says that it is unique and “ a book which 
10 student of ‘ backward ’ races con afford to leave 
tnread.” Its readers, perhaps,^will.not be prepared 
0 go so far; but it is certainly a valuable and intimate 
tudy of the life and mentality, the customs, occupations, 
ind beliefs of the Angoni, Wa Yao and Nyasa or Nyanza 
^ho live on the shores of thj|. great lake Nyasa. The 
alient feature of tiie book is its keen insight into the 
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native mind—a result which is achieved most markedly 
by means of the chapter of “ village.stories,” in which 
the author has reported, in the words of the natives 
themselves, incidents of courage and helpfulness in 
the face of known and concrete danger. These he 
contrasts with the fear, leading to cruelty, arising out 
of the impalpable and unknown, which lies at the root 
of much of their religious ritual and belief. 

into the East: Noifts on Burma and Malaya. By R. 
Curie. Pp. xxxi + 224. (London; Macmillan and 
Co. Ltd., 1923.) los. net. 

“ Cities (like persoms),” .say.s the author of this work, 

“ have tlicir idiosyncrasies tliat, slowly revealing 
themselves, layer upon layer, absorb you at last into 
their atmosphere,” and goes on to ask what it is that 
the new-comer feels about Rangoon, in this particular 
instance, that to an inhabitant is second nature. 
Wherever his travels in the East have taken him, his 
purpose hiLs been to seize the essentially differentiating 
quality in each place. He speaks of his book as a 
rea>rd of tilings seen and of things thought; but in the 
mind of the reader the latter will loom larger than the 
former, and in the retrospect, whether the author’s 
words describe ('olumbo, Rangoon, Mandalay, the 
mining town of Kuala Lum)>ur, or the investiture of 
the Sultan of Perak with the K.C.M.G., it is their 
quality as an intensely personal record of impres.sions 
rather than as a statement of fact that will remain. In 
the end the author confc.s,scs himself baffled by the 
East, and its inscrulaiiilily and aloofness is perhaps the 
most vivid of the impressions he conveys to hi.s readers, 
Mr. Joseph Conrad contributes a preface in wliieh he 
discourses in cliaracterisiically alluring manner of 
.ravellcrs and of their wnrk.s, 

Abrege de geographie physique. Par Prof. F.. de 
Martonne. Pp. v + 355. (Pans: Armand (!olin, 
1922.) 15 francs. 

Students of geography will he glad to have this out¬ 
line summary of M. dc Martonne’s well-known “ Trait6 
de geographic physique.” The general plan is the 
.same as in the larger work, hut a new chapter has been 
added givingsketch of the relations of human and 
physical geography. In order to make the treatment 
throughout the l>ook as concrete as possible, the author 
has chosen under each heading the most striking aspects 
of the subject, wisely making no attempt to cover all 
the ground in a limited number of pages. The third 
section, “ Ic relief du sol,” is particularly lucid, and is 
illustrated by most iastructive photographs and block 
diagrams. The bibliographical references to each 
section are well chosen, but why is there no index ? 

The Practical Electrician's Pocket Book for 1933. 
Twenty-fifth Annual Issue. Edited by H. T. Crewe. 
Pp. xci +571+Diary. (London: S. ^entell and 
Co., Ltd., 1923.) 3r. net. 

A CHAPTER on “ wireless ” broadcasting has been added 
to this useful little book. Apparently some experi-^ 
menters have difficulty in getting a good ” earth,” but 
the suggestion that they should an old bath, solder 
the earth wire to it and then bury it, is in our opinion 
quite unnecessary. 
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Letters to the Editor. 

[T/te F.tUfor does noi hold knnseif tesponstble for 
opinions expussed by his correspondents. Neither 
can he underlake to return^ nor to cor res fond ‘Ufith 
the ivriters of, t ejected manuscripts intentied for 
this or any other part of Na'I UKE. No notue is 
taken oj anonymous Lonintunuattons.'\ 

Tbe Quantum In Atomic Astronomy. 

Tun approacii to the (jiiantuni by the path of 
energy, though historically natural and prol>ably 
inevitable, is scarcely the siniplost mode of presenting 
it to students. So long as as.suni})tions or gne.sse.s have 
Lo be ma<le, as a supplement to ordinary dynamics 
when applieti to events occurring in the interior of an 
ilom, it is best to make tlum nakedly, so as not to 
:ioak their character; and then lo let exjicnenco 
justify them, and hope for snbso(iiJcnt theory lo 
explain them. This ls a proce<]ure after the maniuT 
:if Kepler. Th(i following brief summary, tlarngfi 
inadequate as an exjiosition, is sulTicient to indicate 
the main points in what I imagine to bo a slightly 
clarilied mode of )>rcs('ntatinn. , 

Hohr assumed (virtually) that, in a family of 
elcctroTLs revolving round a nucleus,the ratiiof sweep¬ 
ing areas, r^df^ldi or constant lor any one orbit, 
proceeded disconlinuou.sly in arithmetical progression 
from orbit to orbit. Tills sup]>iied a kiml of Code’s 
law for the suci'ession of satellite elections, not at all 
dissimilar from the actual rougii suci/cssion of planctarv' 
orbits round the sun jn’ovKled tliat stunc of tlie possible 
orbits may be left empty ; as tlioy conspicuously often 
arc inside the atom. 

'I'lu* reaigniscd expression for twice the rate of 
sweeping areas, for niverse-s^pnirc motion round a 
centre of force, is 

: 

and this, mulllplied by the mass of the revolving 
particle, i.s it.s inoinenl of momentum wpv, with p 
the perpendicular on the tangent; also called angular 
momentum, mr*iI»j(U. 

Bohr’s assiiniption is that in the atom Ihi.s quantity 
can only exwL (Iiscontimiously in indivisible units or 
atomic portions, say A, of \\ hu li only nitegei multiples 
are possible; .so lliaL it oiiiials nA One wouhl gladly 
use the Idler b fur twice the rale of ilescribmg areas, 
as usual, iiatl not the symbol been olheruise inono- 
poUsed, in this connexion, by a quautity-wluch. though 
approached thlierenlly, turns out on arnval to Ih‘ 
nearly the same. 

Our first equation, tlien, is that 

m Jna{i - = uA. 

The time period of an nivorse-stiuarc orbit is well 
known as 


and this is our .second o<]uation. 

So, combining these two cipiations, and ignoring 
the e.xcentricity < as an unimportant and pnivisional 
detail, wc get at once for tlie angular velocity in a 
permissiblt^ circular orbit, 

2r fJtn* 

T"i7*A>' 

/U being, as usual, the force intensity, or acceleration 
at unit distance, namely in the electrical case, Ec/m, or 
For accuracy, ip should be interpreted through¬ 
out as half the hannonic mean, Mm/(hl + w), because 
the revolution is round the common centre of gravity'. 


But, in accordance with Bohr’s assumption, 
nA-mr*u ; so that «Aw is energy, tnv*, or say 2W. 

Energy is therefore proportional to frequency; and 
we can proceed to identify Aa» with Planck's hx>, 
and find that the relation between the introduced 
constants is simply h-2rA, because u}~2rv. 

Further, by remembenng that whenever a particle 
falls m towards an mver.sc-.square centre of force it 
gams twice the energy which it can retain in a circular 
orbit (though no dynamical reason can be given for 
its half-stopping ami occupying such an orbit and 
ejecting its surplus energy), wc get for the energy 
radiaterl, on Bohr's second assumption that radiation 
only occurs when electrons ilrop from orbit to orbit, 
the diftcrcnce between luiAwj and JWjAwj; or 




Whence Rydberg's spectrum - frequency-constant, 
defined as the constant part of 5 W//i, comes out in the 
alternative forms, 

~ .\TiV ' 


of which the last seems to hav’c some advantages. 

Oliver Lopge. 


The Resolving Power of Microscopes on Test- 
plates for Microscopic Objectives. 

In letters published in N.vti’ke (September i, ii)2T, 
p i»). February i<). p 205,ami May 27, iM22,p. 678) 
on the above-iTumtioncd subjects, T gave an estimate 
of the limit of microsiopic resolving power ; that is, 
of the least distance wiiich must ex’ist between two 
jioints in the focal plane it they are to appear as 
separate points in the image. I mentioned half a 
wave-length of the illummating light as its approxi¬ 
mate value. 1 have now, liow'ever, reason to believe 
that this IS an overestimate and that 07^ is nearer 
the mark Thus is in agreement both with a re- 
romputation of the illumination near the image of 
a point and with observations made on the lest 
plates 

'J'lie image of a bright point in the geometrical focus 
of a lens consists, as is well known, of a bright disc 
surrounded by rings, the dark spaces between which 
indicate the jKJSiUons v\here tlie integral diffeience 
of the optical length of the rays from any part of the 
dark ring to the corresponding distance from the 
geometrical focus is lialf a wave-length 

In Fig. I let O be the geometrical focus and O7 the 





Fig. I. 


axis of the lena. Let SS’ be a section of the spherical 
wave surface which by tlie action of the lens is 
converted into a second spherical surface with the 
same axis and with its centre at the conjugate focus. 
Let F be a point in the ^al plane near 0 , and divide 
the surface SS' into elementary lones by planes to 
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which OP is normal. Consider a pair of such zones 
in latitudes and (taking the diametral plane 
as equatorial). Every jioint in each zone is at a 
constant distance from r, and the constant difference 
between PS and PS' is 20Psintf. .\ssuming that 
the focal length OS is great compared with X, and the 
conjugate focal length great comparc<l to 05 , then 
the difference of phase in the waves contributed 
to the image by each pair of zones is (if 05 r) 
4r(r/x) sill Putting A for the wave amplitude which 
would exist in the image if all tlie partial waves 
arrived in the same phase, and writing 0 for 4ir(r/\) sln^^ 
the actual amplitude at the geometrical conjugate 

jj, 

focus of a point distant from O is A j cos 

ft 

where and define the operative areas of the wave 
surface 55 '. The value of *1 willbe different for each 
pair of limits, but the ratio between the amplitude at 

/i 

and that at r is cos {4>l2)dii. In computing tins 

‘ »i 

integral a table was formed for cos 0/2 lx“twecn the 
limits o and 2 for r/x, ami o and rjz for «. Fair 
curves were drawn through the plotted values of 
cos 0/2 for each of the chosen values of >> (see Fig. 2) 



fit. z - ni;ruojit.»l hiv > miM'ijml fimu llic n»v»N tn cm li dI ihr |>tmi hkiI 
vi'ilii aU .iri’ Un' <>1 (<>> «/,/2 (wIktc 4. »ii(r/A) sin ») trom « o to 

aiKl llu. pitiK :[mI VLTlirnib ivkT to v.iliii's t>f r/A iitnn n lo 3. 


and thealgebniic area of the curs es for various limiting 
values was measured witli a planinicter' (see 
log. 3). The intensities of tlu- illunun.ition are of 
course as the scjuare of the amplitufle 

When two or more luinniouH jxhuIs in the focal 
plane arc in jiroximtty, the interference effects 
occurring bet ween their ring systems are not independ¬ 
ent of the nature of the illuinihation Tf thchinimoiis 
points radiate light proceeding from a single .source, 
tliere Ls a dellnite phase relation among tlic emitted 
waves, and in this case the intensity is projxirlional 
to the S(}iiare of the sum of tlie amplitudes , if, how¬ 
ever, the points are self-luminous it is the sum of the 
squares winch must be taken. 

The change in the appearance in the lielil of a 
microscope when a point source is siiKstituled for 
diffused light is very conspicuous. 

The curves in Fig. 3 indicate that as the aperture 
of the lens is increased from o to go'' the diameters of 
the central disc and of the rings arc reduced, as well 
as the relative brightness of the rings, and that when 
the whole hcmispliere of the wave surface is operative 
the diameter of the central disc- -i.c. the radius of the 
first dark ring—is a little greater than o'4X. 

When the central rays are stojqied out the dianielcr 
of the <lisc is still further reduced, but the brightness 
of the rings is greatly increased. Thus when onlv 
the marginal r<iys are effective the image of a single 
line will appear multiple. 

It must be remembered that these curvc.s only 
apply to points in the focal plane, and that the radii 
of the rings for points slightly out of focus are greater. 

* For a lomnwliat simtUr purpose Airy (see Ws “ latensity of Ligbt In the. 
Delzhbourhood of a Caustic,” Camb. l^il. TTans., vol. 6, pp. 379 ^ **?•) 
computed his table Dumencally by (wtbods much mon accurate, but auo 
xnuen mon laborious, than the planlmeter. 'Hie btter, however, i* 
sufficiently good fv the purpose of uis note. 
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The lateral spectra which accompany the image of 
lines (which may be regarded as the envelope 01 the 
ring sj-stem-s of a series of points) have a considerable 
effect on the appearance seen in the field of the 
microscope. 

It is u.sually held that an object is in focus when 
the definition i.s sharpest. This, however, i.s not 



■|h<' tH'lmnt''' of thf sivi llu- ut lli»' UMiUaul vlbr.i* 

turtiH (cvjnr'M'l fr.Hlionv ol tif .■unplitutl<' tlii' gmUPtiieal hwiis) 
.It ll»v v-ilur. oj f/A. 


rcjillv the case If bantls of fine ruling in close 
proximity to one anotiuT are cxanuncfi, it will be 
found that a separato acljustnumt of focus has to be 
made for each and that the best result is obtained 
when the focal adjustment makes the spacing of the 
lateral spectra the same as that of the lines of each 
band. 

With ordinary test objects (diatoms, engraved 
lines, etc.) this effect is somewhat disguised owing to 
thctliickncss of the objects themselves, which is quite 
comparable to the wave-length, but in such test 
plates as I have described in my former letters, where 
the thickness of the film on which the lines are ruled 
is only 1/15 to 1/30 of a wave-length, the question of 
thickness does not arise. 

The high resolving power which has been attained 
on <1iatoms and engraved lines sliould be attributed to 
variations of thickness in the objects, as these increase 
the rate at which the length of the optical path 
changes for points near tlie geometrfcal focas; t.e. 
for the variation of r. It is cu.stomary to mount 
such objects in media of high refractive index, which 
has the effect of exaggerating the optical depth of the 
grooves, etc., and it is worth notice that if an object 
has no thickness, or a thickness small compared to the 
wave-length and the only characteristic of which is a 
difference in opacity from place to place, the refractive 
index of the mounting medium is without effect or 
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the resolving power. In Fig. 4 let O and P be points 
in the focal plane. If the surrounding medium is air 
the optical length of the rays from 0 and P differ by 
OP sin B. If 0 and P are covered by a uniform layer 
of a medium the* refractive index of which* is m, the 
same rays in the medium make an angle B* with the 
axis, where B' sin = sin tf/M. The difference of optical 
length is then OS^i sm tf'-( 05 Msin B)Jti^OS sin 6, a.s 
it was in air. 

This independence of m does not extend to the case 
where one of the points 0 or P is slightly above or 
below the focal plane. 
If h is the elevation 
or depre.ssion in ques¬ 
tion, the difference of 
the optical lengths 
is A(m cos 0' ~ cos B), so 
that the difference in¬ 
creases both with M 
and h. The quantity 
07X suggested above as 
a limit to the resolving 
power of microscopes 
with respect to thin ob- 
a guess rather than an 
actual measurement. With the maximum angular 
aperture the radius of the first dark ring Is a little 
greater than 0'4X, which would indicate that objects 
must be separated by o‘8x before a really dark .space 
appewed between their images ; but the intensity of 
the light in the neighbourhood of the ring is very 
small, and doubtless the objects would seem as double 
at a less distance. 

The experience, however, which I have had with 
fine lines ruled on thin films would induce me to 
place the limit at more, rather than less, than 07X. 

A. Mallock. 

9 Baring Crescent. Exeter, 

May 19. 



The Fluorescence of certain Lower Plants. 

It will, I venture to believe, interest some of the 
readers of Natuke to know that the Cyanophyceae 
^Schizophyceaj) or blue-green alga:, the diatoms and 
some at least of the true green algce among, or ckisely 
related to, the Plcurococcacea:, arc visibly strongly 
fluorescent when viewe<l ultramicroscopicaliy, if the 
proper optical conditions are achieved. A much 
wider claim for the usefulness of the method might 
be made, but it will be unnecessary ; for the moment, 
if any one who may be interested tries it, he will 
appreciate at once its many possibilitie.s. 

The optimum conditions are these : a dark-field 
condenser, preferably of the cardioid type, thin 
glass object-slides (0-8 mm. thick or le».s), preferably 
thin covers and a dry objective of any magnification. 
Water between the upper lens of the condenser and 
the slide answers every purpose, and is much more 
comfortable in exten.sivc ultramicroscopy. The best 
light source, when one is studying colour, and this 
becomes of prime importance in this connexion, is 
a small arc ; but generally speaking, a condensed 
filament, 400-watt lamp with a suitable condenser, 
answers every purpose. The thin object-slide and 
the glass-air interface of the cover arc the essential 
features, since one is then able to focus the rejected 
hollow beam of light from the upper surface of the 
cover glass upon the object. It wiU be seen that in 
using the dark-field condenser in this manner we 
ire reviving the idea embodied in the “ spot lens ” 
of Thomas Ross, in Wenham's air paraboloid (X850) 
with a similar spot lens, and in hia. glass paraboloid 
cemdenser oft 1856 (Siedentopi, Vqrgeschichte 


der Spiegelkondeasoren," Zeitschr. f. wiss. Mihro- 
^kopie, 24: 382-395, 1907). As these could be used 
only with a dry objective, the later effort was aimed 
at the result achieved in our present apparatus. It 
is evident from current published d&ections of 
manufacturers for work with the dark-field illuminator 
that the use of the reflected light cone is not con¬ 
templated. I refer especially to the specifications 
as to object-slide thickness. While not having the 
advantage of the magnification afforded by the 
oil-immersion, we gain very greatly in many features 
of the object-picture afforded. 

One of the most important of these is that the 
blue-green algae, when seen at the apex of the light 
cone invertctl by reflection, afford their fluorescence 
colours. Some species are more readily recognised 
to fluoresce than others, but if the material be 
mounted in strong glycerin, thus obviating the 
scattering of light by internal surfaces either in 
the organism or in the surrounding mucilage, the 
cells are then seen to glow with a fervid light, orange 
or crimson according to the organism. Indeed, 
when glycerin is used, the fluorescence can be seen 
without making use of the inverted light cone, just 
as. according to Siedentopf, bacteria lightly coloured 
with a fluorescent stain (“ t)ber Bcobachtungen bei 
Dunkelfeldbcleuchtung.” Zeitschr. f. iviss. Mikro- 
skopte, 25 : 273-282) may be seen with oil-immersion 
objectives. The object-picture then afforded has 
advantages of its own which need not be detailed 
here. Without glycerin, tJie fluorescence, even (rf,, 
those spcci»5 which are most readily observed in 
this respect, is scarcely visible witli oil-immersioa 
objectives. 

When seen inounled in glycerin, then, some 
species of Oscillatoria are crimson, as also are Cylindro- 
spermum. Anaba-nt7 AzoUft, some .species of Nostoc 
and of Cliroococcus, Rivularia, and others ; while 
other species of Oscillatoria and Nostoc are golden 
orange. Chroococcus rt'fracius (I do not assert 
positive identification) appears a dull yellow, all 
these forms allording a most striking contrast to 
their appearance by transmitted light, that with 
which students of them arc familiar. 

I have fouiul evidence that the pigment is in 
solution in minute ve,sicles (supporting in part 
Wager’s conclusions, Proc. R.S., 72 : 401, 1903). 
With death, it becomes ad.sorbed by the cytoplasm 
and the cells then appear blue {c.g, Nostoc). On 
examining material of Nostoc commune from China, 
which I have had in my possession some twenty 
years, I found the cells as strongly fluorescent 
as if fresh. The stiff gelatinous sheath appears 
light blue, perhaps also from adsorbed phycocyanin^ 
V^en freslily mounted in glycerin, blue-greens hold 
their fluorescence for some time. I have an Oscil- 
latoria kept thus for twenty days without loss of 
fluorescence. The old Nostoc commune lost its 
fluorescence in less than twenty-four hours, perhaps 
because it was already dead. 

I have shown that the fluorescence is due to 
phycocyanin, rather than to chlorophyll, which, 
because of the " colloidal condition in which it 
occurs in the livii^ cell, has not been found viaibljr 
fluorescent. E. Raehlmann (" Neue ultramikro- 
skopische Untersuchungen fiber Eiweiss," etc., 
PfiHser's Archiv ges. Physiologie, 1121 128-171, 

1906), it is true, thought that he could see chlorophyll 
fluorescence with the ultramicroscope, but he 
suspensions or -emulsions, and with these I have 
obtained similar results. With suitable means, tiie 
, fluorosltence microscope, for easaanple, tiie ffiioteBC£nce 
of the living dfloromaist can be bat one 

cas scacB^y be 
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with the ultramicroscope as ordinarily used. One 
can, I think, see a dim suggestion of the fluorescence 
colour in isolated chloroplasts (Elodea), and in the 
chloroplast of SpirogjTa, but when in situ the 
multitude of reflecting surfaces produces so much 
transmitted light that the fluorescence is masked by 
the green coloration. 

ft was, therefore, of no small interest to find also 
that the pigment in the oil vacuoles of the diatom.s, 
pale greenish-yellow by transmitted light, is also 
visibly deep red fluorescent when viewed in the 
manner above described. Glycerin must be used 
as a mounting medium. Examined thus, tlie 
fluorescent pigment is seen to fill vacuoles, large 
and small. 1 have found that this pigment is not 
destroyed at the temperature of lioilitig water, 
whereas phycocyanin changes at about 6o® C. ir¬ 
reversibly, and loses its fluorescence, ft may be the 
pliycocyanin-hke pigment found by IJocat (through 
Czapek, “ Biochemie dcs Pflanzen,’* i ; 6oi) in 
Navicuia, which, as a matter of fact, has two large 
fluorescent vacuoles and usually two small ones, one 
near each end of the cell. 

Scenedesmus glows with a deep rc<i light, as also 
a small species of Rapiiidinm (or closely similar 
organism). I have found further evidence of fluor- 
esceuce in other green forms, nobibly an ulvaceous 
one. 

Many beautiful results will reward the microscopist 
who use the mctho< 1 . Especially, one can 

scarcely contemplate the remarkable ifradiaiice of 
thesii lowly i>huits wilhout realising anew the im- 
ortance of tiic problem of the physiological signi- 
ciijice of fluorescence, lu a paper presented at 
the recent meeting of tlie Koval Society of (Canada. 
I have endca\‘Oured to discuss the matter in its 
more general hearings The immediate pnr^iosc is 
to diiect attention to a means of increasing the 
uscfuhu'ss of the dark-iicld condenser 

b'RANCis E. Lnovn. 

McGill University. Montreal, June i. 

Dr. Kammercr’s Lecture to the Llnnean Society. 

T AM very .sorry to diifer from my friend Prof. 
MacBndc, but it is impossible for me to agree witli 
Borne of Uis remarks on Dr, Kannnercr’s recent 
lecture (Natl'RR, June 23, p. 1 did not assert 

tliat Dr, Kammerer ma<le “ childish mistakes which 
would disgrace a'first-vear student iii bmlogy." I 
ex])resscd my opinion that it was not correct to state 
that the ovary of Salamandra is (uiclosed in a mem¬ 
brane while tliat of the bird is not. I fail to see why 
Dr. Kammerer’s statement should require to be trans¬ 
lated into modern technical language. It is a some¬ 
what serious suggestion that he cannot express liis 
ideas in such language for himself, and if that be so, 
it .supports my criticism that in some respects his 
statements were not in accordance with the present 
state of biological knowledge. 

I cahnot, however, accept even Prof. MacBridc’s 
description of the condition of the ovary of the bird 
as correct (and I dissected out the ovary of a common 
hen to-day, not for the first time). The ovaiy of the 
bird is almost as completely invested by peritoneum 
as that of the Salamander, not only on its ventral 
surface but on its lateral surfaces also, and it Is not 
largely retroperitoneal. I agree that the ovary of the 
bird is more difficult to remove in its entirety, because 
it is sessile on the peritoneum, and not connected with 
it by a membrane, and still more because its attach¬ 
ment is close to the great post-caval vein, so that it is 
difficult to remove the part by which it is attached 
without cutting into the vein. To be strictly correct, 
the narrow membrane Which attaches the ovary to the 
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wall of the body cavity in Salamandra is not a 
mesentery, as Prof. MacBride calls it, because that 
term means a membrane connected with the intestine. 

It woukl serve no useful purpose to reply to other 
points in Prof. MacBride’s letter. He refers me to 
Dr. Kammerer's " long paper.” But I was dealing 
with the lecture as delivered and printed, which in 
my opinion failed to show that Dr. Kammerer had 
an adecpiate conception of the range of knowledge, 
the completeness of evidence, and the validity of 
reasoning, required to establish th(; conclusions he 
asks us to accept. I am not. of course, suggesting 
any deception on*i)r Kammerer’s part—except self- 
deception. Lamarckian doctrine has often suffered 
mort! from the indiscretion of its advocates than 
from the attacks of its enemies. 

J. T. CUNNIKGHAM. 

East London College, Mile End, K.i, 

June 26. 


The British Journal of Experimental BlolOJy. 

Though British workers have made som<‘ of the 
most signal contributions to the morphological aspects 
of zoolog\% and names like those of Romanes, Bateson, 
Doncaster, and Geoffrey Smith will always bo dis- 
tingui.she<l for pioneer discoveries in the experimental 
ficl<l. Great Britain at the present moment compares 
very unfavourably witli other countries in facilities 
for the publication of re.searchcs in experimental 
biology, especially on the zoological side. There is 
no single journal devoted wholly or mainly to the 
subject, with the exception of the Journal of Genetics, 
which of course only covers a ]>ortion of the field. 
We have in Great Jlritam nothing to compare, for 
example, with the Journu! of Experimental Zoology, 
the Jliologiral BuUetin, and the Journal of General 
PhvsiologY in AmeT!<-a, or with the Arcliin fur Eniwick-‘ 
lungsniechamh in Germany and the French Archives 
dc morp/iohgir expMnicniale. Nor have we any 
biological joiirnal which malces it a regular practice 
to publish articles of a general nature suminarising 
aiuf discussing critically recent additions to know¬ 
ledge, as in the American NaUtralisl and the Rejeraten 
of several coniincntal journals. 

In the absence of an adecinute inedhun of publica¬ 
tion in Great Britain, experimental biologists do not 
know sulliciently what work is in progress, with the 
natural n-sull that there Is overlapping; that 
experimental inquiry, lacking a satisfactory channel 
of expression, may fail to exert an influence essential 
for the further development of biology in Great 
Britain ; and that younger men will tend to migrate 
from the zoological laboratories to associate themselves 
with departments of human physiology. Biological 
science is at present passing through a period of 
transition: on one hand, it Is becoming increa.s- 
ingly clear that the problems of evolution can no 
longer be dealt with adequately from the traditional 
morphological and descriptive point of view of 
zoology ; on the other, the adoption of experimental 
methods by the general zoologist is opening up new 
fields of research and making it possible to study 
more readily the nature of many fundamentail 
biological proces.scs, such as fertilisation, development, 
sex and heredity, ^^dlich have been too often neglected 
by traditional physiology. In the w^rds of a dis¬ 
tinguished moqihologist, there is a growing tendency 
“ to return to the practice of earlier days, when 
animal physiology was not yet divorced from 
morphology.” . , 

We believe that the time has now come when it is 
possible to issue a British journal devoted to general 
biology, in particular to experimental research and to 
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investigations bearing directly upon experimental 

g roblcms. We have, therefore, arranged with Messrs. 

'liver and Boyd, Edinburgh, to undertake the 
publication of the Unlish Journal of Experimental 
Uxology, the first number of which will appear in 
September next. The new journal will receive 
communications in comparative physiology, experi¬ 
mental embryology, genetics, and animal behaviour, 
as well as cytological, morpliological, and histo¬ 
logical contributions bearing on current experimental 
problems. It will also publish by invitation authori- 
^tive resumes of recent progress in various fields of 
inquiry. Any relevant original cohtribution will be 
considered for publication. 

Inquiries may be addressed to the Animal Breeding 
Research Department, the University, Edinburgh. 

!■'. A. E. Crew. 

W. J. D.^kin. 

J. Hkslop Harrison. 
l.ANCELOT T. llOGBEN. 

j. Johnstone. 

1 '. H. A. Makshali.. 

(»UY C. Kodson. 

A. M. Carr Saunders. 

J. McLean Thompson. 


An Einstein Paradox. 

The fallacy of the argument put forward by Prof. 
R, W. Genese, in the former part of his letter in 
Nature of Juno 2, p y.\2, lie.s in ms su|)|x>sing tlial the 
time t at which K .soe.s tlu- hglit-.sigiial from L is rclateil 
to the time wlam Kj sees the .same signal, by the 
transformation 

i':=ji{t-vxlc^). 
where fl=-{i 

If we suppose the light-signal to be emitted from 
L at a time T (in K's system) and Tj (m Kj’s system), 
then 

= -vxjc') . (I) 

x, = tl{x-vT) .(2) 

where x = KL, Xi = KiL. 

Suppo.se now that K receives the signal at time i 
{in Ins system) and that Kj receives it at time // {as 
judged by Kj's system). Uet be liic time in K’s 
system corresponding to ti in Kj's system. Then 

t = 'r + xlc .( 3 ) 

t^'~l\ + xjc .(4) 

and (,'=;(((,-M/c*). . . , (5) 

Substitution from (x) and (2) in (4) gives, with (3), 

and comparison with {5) shows that f+fj. 

A little careful consideration of these equations will 
now show that tlie supposed paradox does not arise 
for the case Xi = o. J* T. Combridge. 

King's College, Strand. 


Multiple Temperature Incubator. 

In the course of some experimental work on insects 
which we have been carrying out, it was necessary 
to have a Wge number of constant temperatures. 
As it was impossible to have a complete incubator 
for eve^ temperature, an incubator was designed 
by Mr. T. W. kirkpatiioji and myself to give a con- 
tmuous series of constant temperatures. 

The principle used is the conduction of heat along 
an insulated metal bar between two constant tempera¬ 


tures. In practice one of these is an ice-box and the 
other a hot water bath at any convenient temperature. 
Between the two is a bar, tube, or trough of metal, 
four to twelve feet long, which has holes bored at 
close intervals throughout its length. Botli copper 
and aluminium have been used for the conducting 
bar. The whole is well insulated to avoid the 
influence of the daily temperature change. 

The apparatus has exceeded our expectations and 
would probably be of great use to investigators in 
other fields. Full details with scale drawings and 
temperature charts will be publi.shed shortly in a 
Bulletin of the Mmistry of Agriculture of Egypt, which 
will be sent to any one who is interested. 

C, B. Williams. 

Ministry of Agriculture {Entomological Section), 
Cairo, June 20. 


Phosphorescence caused by Active Nitrogen. 

In order to prepare aluminium chloride for atomic 
weight determination. I burnt pure alumiuinin metal 
in a current of pure dry chlorine. Before starting 
the reaction, pure dry nitrogen was passed through 
the apparatus to exjiel the air. After this has been 
attained, the flow of nitrogen was stopped and a 
slow current of pure dry chlorine was allowed to 
pass over the metal. Since the pure dry gas reacts 
very slowly with aluminium at ordinary room 
temperature, the tube containing aluminium was 
heated to about 300® C. After the comi>Jotion of 
the reaction, the uluminjum clilonde formed and a 
ipiantity of uncombiued metal was cooled in a v<!ry 
slow streiun of nitrogen. As the red heat ceaseil, 
a bright green phosi)lioresccncc appeared in the 
reaction tube surrounding .small pieces of corroded 
uncombinetl metal. 

Tlius jihcnomcnon was excited the next day when 
the synthesis was continued, and the last traces of 
chlorine were removed by nitrogen. In both cases 
the afterglow disappeared alter about one minute. 
Two important facts should be added, namely : 

{i) The reaction tube—free of chlorine—witli 
aluminium chloride and the metal was heated again 
to the same liigh temperature, and nitrogen was passed 
over while the whole sy.stem was cooling down. The 
bright green light did not appear. Nothing of tliis kind 
of light was visible when the pure metal was heated 
alone. This is a suflicient proof that the observed 
afterglow in the former cases was not caused by a 
trace of any known or unknown impurity of the 
metal used. 

(2) The phenomenon was not observed during the 
syntliesis of aluminium bromide which was carried 
out by Prof. Th. W. Richards and me in the same 
manner, and with an aluminium of the same origin. 

In Nature of May 5, p. 599, and May 26, p. 705, 
were published letters by Prof. E. P, Lew^ and 
Mr. W. Jevons describing phosphorescence caused 
by active nitrogen. These letters, particularly the 
second, by Mr. W. Jevons, suggested to me that the 
afterglow of aluminium left in the reaction tube was 
very probably caused by active nitrogen. The 
presence of traces of active nitrogen was caused 
by the violent reaction of the chlorine left in the 
tube with the aluminium metal. This reaction 
activated some of the nitrogen passed over the 
metal. When, however, all the chlorine was expelled 
and the contents of the reaction tube were heated 
as in the case described above, no phosphorescence 
appeared. H. Krepfxka. 

Department of Inorganic Chemistry, 

Charles’ Univeraity, 

Prague, Ciechoslovalda. 
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Helium wiis liquefied witli the equipment for the 
first time on January lo of this year, and the Cryogenic 
Division of the Pliysicai Lalwratory was formally 
opened on January 24, when demonstrations were 
given of the production of liquid air, liquid hydrogen, 
and liquid lielium. Scries of experiments were also 
shown illustrating the tises of tliese liquefied gases. 


The Cryogenic Laboratory of the University of Toronto. 

By Prof. J. C. McLennan, F.R.S. 

S HORTLY after the commencement of the War it 
' became evident that if helium were available in 
sufficient quantities to replace hydrogen in naval 
and military airships, losses in life and equipment 
might be very greatly lessened. 

It wa.s known that there existed in America supplies 
of natural gas containing helium in vaiynng amounts, 
and Sir Richard Threlfall, as a result 
of preliminary calculations that led 
him to believe that this Irelium could 
be extracted at a cost that would nut 
be prohibitive, proposed that the 
Board of Invention and Research of 
the British Admiralty should under¬ 
take an investigation of the matter. 

As a result of this proposal the writer 
was asked by the Board to determine 
the helium content of the natural 
gases of (anada. This survey was 
carried out in the winter of 1915-16, 
and It was found that from 10,000,000 
to 12,000,000 cubic feet ol helium 
could be obtained per year from Uie 
natural gas of the Jiow Island supply 
near ('algary, Alberta. 

In the autumn of 1917 the Admiralty 
sanctioned proposals to proceed witli 
an attempt to extract this helium, 
and in the summer of 1918, after 
exhaustive experiments had Ijeen 
made, a plant was designed ior the 
purpose. This apparatus was con¬ 
structed and installed at Calgary and 
was operated from September 1919 
until April 1920. In the course of 
this operation of the plant, consider¬ 
able supplies of helium of high purity 
were obtained and it was shown that 
the estimates of Sir Ricliard Threlfall 
as to the cost of production were 
amply verified.^ 

During the winter of 1919-20 pro¬ 
posals were put forward by the writer 
to use the helium extracted at Calgary 
for scientific purposes. These met 
with approval, and financial grants 
were made for the liquefaction of 
helium by the Honorary Advisory 
Council for Scientific and Industrial 



Research of Canada, by the University of Toronto, and 
by the Carnegie Foundation for Research. Some 
apparatus was also loaned by the Admiralty and by the 
Air Ministry of Great Britain. With these grants special 
apparatus for liquefying air, hydrogen, and helium 
was constructed and its in.staUation in the Physical 
Laboratory of the University of Toronto was com¬ 
pleted towards the end of 1922. In the preliminary 
operation of the plant, special facilities in the way of 
power were provided by the Hydro-Electric Commission 
of Ontario and by the Hydro-Electric Commission of 
Toronto. 

‘ Tntot. of tba Qiem. Soo. vol iz7i P> 9*3. t 9 >o> 
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Liquid Air Apparatus. 

The apparatus constructed for the liquefaction of 
air consisted of a 40-kilowatt alternating current 
motor, a Norwalk compressor of the three-stage type, 
a water cooler, carbon dioxide purifying towers, and 
one of L’Air Liquide’s machines having a capacity of 
producing 20 cubic metres of oxygen per hour. This 
machine was provided with valves which enabled one 
to isolate the rectification column from the oxygen 
heat exchanger, permitting the operation of the 
apparatus as a machine for liquefying air or a.s one 
for producing gaseous oxygen. The column was also 
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provided with modifications lor liic extraction ol tKe 
rare gases from the atmosphere. In operating this 
apparatus the air was compressed to 40 atmospheres, 
and in a .series of tests it was found that about 300 
kilograms of liquid air could be made per day. With 
such a supply of liquid air available, ample provision 
was made, it will be seen, for nicelmg the needs in 
regard to lajuid air of all departments of the Uni¬ 
versity. 

Tviouji) JJvijROGEN Apparatus. 

The eejuipment for Injuefying hydrogen included a 
four-.stage belt-driven comjirossor built by the llurck- 
hanlt Ivngineenng Works of Ilasle, Switzerland. Tt.s 
cylinders were water-couleil, hafi a fon-cd luhricalion. 



Ku.. 2 .—Hyiiiontn luiucliei (av him.iIM). 


and were fitted with steel pi.ston rings. The pistons 
were all in line and con.stituled one .shaft. The gas 
was cooled after each compre.ssion by means of a 
number of heat exchangers immersed in a tank ot 
running water. The compressor was constructed so 
05 to prevent any lo.s.s of gas, and with this end in 
view, the piston rods were provided with special 
Stuffing boxes in which t!ie packing was sealed with 
oil contained in specially designed holders. 

Th^ spivce behind cac'h piston as well as the safety 
valves was directly connected with a gasometer and 
through the latter to the intake of the compressor. 
The compressor had a capacity of 60 cubic metres of 
free gas per hour and required a motor of 30 kilowatts 
to operate it when delivering at 200 atmospheres 
prtissurc. Twenty litres of water per minute were 
disposed of by the heat excitangers. 

The hydrogen liquefier is sliown schematically in 
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Fig. 1 and as it was installed in the laboratory by 
Fig. 2. The regenerator coils indicated were similar to 
those used in the well-known Hampson apparatus for 
liquefying air. In operating the liquefier, hydrogen 
specially purified was compressed to 150-200 atmo¬ 
spheres and cooled to - 205° C. by means of liquid 
air boiling under reduced pressure. 

The compressed hydrogen passed successively through 
the coils Lj, Uj', L3, L^, and L^. The roil.s and 
Lj' were arranged in parallel and the valve Z served to 
regulate the proportion of gas that went through 
each of them. Tins cn.sured the proper interchange 
of heat between the oncoming compressed gas and 
the outgoing low-pre.ssurc vapours. The coils L^, Lg, 
and Lj w'ere cooled by ga,scou.s hydrogen returning to 
the gasometer from tlie expan.sion nozzle Cj, and the 
coils Lj' and Lj by the evaporated air drawn off by 
the vacuum pump. The coil U* was partly immersed 
in a batli of liquid air held in the flask Mj. 

The valve A served to admit more liquid air from 
the reserve supply whenever the indicator Kj of the 
cork float K showed that it was required. To add to 
the efficiency of the liquefier, the expansion coil Ljj 
Wii^ ]>rovided with u close-fitting German .silver 
envelope wliich when properly wrapped willi flannel 
ju'.rmittod a good jimclinn to be effected between the 
inner wall of tlic* silvered vacuum flask AL and the 
i-oil. This ensured that the expanded gas passed over 
the elosely wound iut)cs of the coil and .so lirougbt 
uIkiuI a good excliunge of heat. 

• The liquid liydrogcn as it formed pa.ssed through 
tlie opening in the bottom of the flask Mj and was 
eolleeted in the silvered flask M3. Tlie float indicator 
I>, Di, Dg, served to show the level ol the liquid in 
this collecting flask. The weight D was connected 
with the thin German-silver flunl Dj hy means of a 
silk thread running over three pulley.s ])jj provided 
willi jcw'cl mountings. The valvc.s Ji and Bj were 
used for drawing off the liquid. These were arranged so 
that they could be pre-cooled by cold gaseous hj drugen 
as it was returned to the gasometer. The stufling 
boxes and screw thread of the valves B, Bj, C' and A 
were so arranged that they were not exposed to 
cooling and in thi.s w'ay the clanger of a freeze-up was 
eliminated. 

The insulation of the apparatus was specially 
studied. Vacuum flasks were used where possible, 
and wherever parts were cooled below the temperature 
of liquid air they were surrounded by an atmosphere 
of dry hydrogen or by a partial vacuum in order to 
avoid unnecessary condensation. All parts were con¬ 
structed of German silver where it was an advantage 
to do so on account of its low thermal conductivity. 
The entire apparatus was packed in natural wool and 
enclosed in a thin brass case that was sealed except 
for the drying tubes H and Hj. These tul>es served 
to equalise the internal and external pressures on 
the case and at the same time prevented water vapour 
from entering and condensing inside. Fig. i shows 
plainly the arrangement for supporting the apparatus 
together with the scheme of the pipe connexions. 
Mercury traps J and served to protect the apparatus 
at all times from any sudden but moderate excess of 
pressure, wliile the large rubber safety valves G and 
Gi serv^ to accommodate any sudden but violent 
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increase of pressure such as might arise from the break¬ 
ing of the flask 

In operating with the hydrogen liqueficr it was found 
necessary to remove all gaseous impurities from the 
gas. The commercial hydrogen used wiis made 
electrolytically and was found to contain as much as 
1-5 percent, of oxygen and o*i-o-3 per cent, of nitrogen. 
To purify this gas it was passed Ihrough a higii pn^ssure 
bomb filled with palladiumised ashe.stos. Tins bomb 
was heated oiectrically to aiiout 400" C., and at this 
temperature the palladium acted as a strong and 
robust catalyser. The water produced 
bv the union of hydrogen witii the 
oxygen present was taken up witl) 
caustic potash. The hydrogen ob¬ 
tained after this preliminary purifica¬ 
tion was again purified by jiassing it 
thruugii a specially constructed app.ar- ,, ^ 
atus provided with coils cooled with 
liquid hydrogen, but to make the 
liquid hydrogen for carrying out this 
purification it was necessar}’ to oper- 
ale the hydrogen liquefier wuii tlie 
hydrogen subjected to the preliminary 
purification only. A lew litres only 
could be made m a run hefure stoji- ; 

page occurred, and this was used lo -.m, ^ / > 

effei L the final purification ot a certain ^ 

quantity ui the gas. \ 

iiy repeated operations of this char- FjlWt 

actor a supply of about 100 cubic jlllrl 

metres ol higiily purified hydrogen 
was gradually accuinuialed, and with ■ [{' ^ 

it long runs of the Iiqiiefior were made ,.l * 

WHiiout any stoppage occurring. To '' j-i '.! 

conserve this original supply ot jiure ^ !• (•' 

iiydrogen care had to be taken during |i 

a run to store up all gas from the 1, 

vaporised hydrogen and to use resi¬ 
dual supplies of lujuid hydrogen lo | 

purify additional quantities of the ‘ 

gas so as to make uj) losses. 1 

In li{|uefymg hydrogen as well as 
helium, It was necessary in order to 
avoid I0SSC.S .so far u.s possible to opier- 
ate in a closed cycle that included a 
gasometer, the compressor and the 
liquefier. ■ In n number of actual ruas 
witli the apparatus described above, 
no difficulty wa.s experienced in mak¬ 
ing from 10 to 15 litres of liquid 
hydrogen an hour, and in one particular run as much 
as 50 litres of liquid hydrogen was accumulated. 

Liquid Helium Apparatus. 

The helium used in the experiments was obtained 
from the natural gas of the Bow Island district near 
Calgary, Alberta, in the year 1919-20, and had been 
kept since then safely stored in steel cylinders at about 
150 atmospheres pressure. An analysis by means of 
absorption with cocoanut charcoal showed the gas in 
different cylinders to be about 90-95 per cent, helium. 
The chief impurity was nitrogen, with a varying per¬ 
centage of methane and other gases. Tests made by 
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chemical absorption and explosion methods gave no 
indication of hydrogen lieing present. 

The preliminary purification of the helium was 
effected by cooling it al a pressure of 150 atmospheres 
to -205® C. by means of liquid air boiling under reduced 
pressure. Under these conditions a large percentage 
of the impurity was condensed and drawn off. This 
partially purified heiiiim was fiassed at higli pres.sure 
first through a bomb filled with copper o\ide and 
palladiumised a.sl)esto.s maintained at a temperature of 
400'’ (\, and tlicn through hea\y copper lubes filled 
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Flo. j —Helium tifiiicficr. 

With cocoanut charcoal and immersed in liquid air. 
This cycle of purification proved to be satisfactory, 
for during the liquefaction pruce.s.s there wa.s no evidence 
at any time of any Idockmg of the expansion valve 
of tlie liquefier or of the very small capillary tubes 
that made up the expansion roil. 

In the design and construction of the helium liquefier, 
s|>ecial attention was given to problems c^nected with 
the heat capacity and heat insulation oT the various 
parts of the apparatus. The liijucfier is shown dia- 
grammatically in Fig. 3 and tlie manner in which it was 
installed in the laboratory is .shown in P'ig. 4. 

In the operation of the liquefier the manner in which 
the helium entered the apparatus is showm in the 
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Siagisim. 1\, passed successively tkough the coils Dj, 
Dj and Dj, arranged in parallel. It then entered 



gas thermometers with reservoirs at M and M,, that 
were connected with a mercury manometer by fine steel 
tubing Gj. 

The liquid hydrogen from large vacuum-surrounded 
metal containers was first transferred to the unsilvered 
flask Fj, that was protected by an outer silvered 
flask F, containing liquid air. This flask F^ was 
provided with two unsilvered vertical observation 
strips, one on either side, so that the level of the liquid 
hydrogen in Fi could be seen directly. The valve C2 
controlled the intake of the liquid hydrogen from F2 
to the refrigerator, and the valve Cf with its corre¬ 
sponding spindle controlled the expansion nozzle at 
the bottom of the coil Pg. The efficiency of the 
regeneration properties of the expansion coil was 
assured by fitting closely over it a very thin german- 
silver envelope soldered at X to the bottom of the 
german-silver liquid hydrogen container. With this 
arrangement the expanded helium was forced to go 
through the interstices of the expansion coil in order 
to enter the holes H in the tube surrounding the 
expansion valve spindle. 

The temperature of the region beneath the expansion 
nozzle was determined with a helium gas thermometer 
provided with a german-silver rc.scrvoir at M3 and a 
connecting steel capillary tube Gj. The protecting 
vacuum flask Fj was provided with a specially designed 
siplron tube P. This tuijc was doublc-wallcd and was 
lirolected by silvering and l)y an intervening vacuum 
in the same manner as a Dewar flask. Thu flask F^ 
could be made either totally silvered or partially 
silvered with a plain portion at the bottom. In the • 
iMn.4 Hciiuiiih.niciicr(.«siJiM..t!r.i) latter case it was protected by a plain vacuum flask '' 

the coils and V., also in parallel, and afterwards containing liquid hydrogen, and this in turn by a plain 
pas.sed successively through the coils 1^, Jh and Pg. vacuum flask containing Ji(]uid air. 

The coils Dj, I)^, Pj and Pg 
were cooled by the cold hydro¬ 
gen vapour as it w'us drawn off 
by the hydrogen vacuum pumj), 
and the coils J)j, I)g, I’j and I’g 
by the expanded helium that 
issued from the region about 
the expansion valve on tlte way 
to the gasometer. The coil 
served lor the final jirc-cooling 
of the compressed lielium and 
was immersed in liquid hj'dro- 
gen boiling under a pressure of 
6 cm. of mercury, A trap T 
was provided, by means of 
which the gas was freed from 
the last traces of oil or water 
vapour from the compressor. 

The tubes were made of 
copper and were filled with 
cocoanut charcoal. They were 
cooled with liquid air during 
the liquefaction process with a 

view of ab.srrhing any gaseous Fill. 5.- MrUil contuticr for liquid air. 
contamination introduced dur- Thw figure illustrate the types of metaUic vauiium Dewar Fla-slcs found useful in handlluff large 

4 1,.. _qnanm»es<)niqittdn>r and Uqiud hydrogen. They were mode of polished spun copper. In asseroWmg them, 

mg tne operation 01 tne C}Ue. e«remei)rccautions,ilwa»fonml, had to be taken to remove not only the air but also all water vapour from 
The level of the liquid hydrogen between the spherical ettcfocei. A conuincr of as litre* capacity when well conitructod did not 

.. f • . ^ ^ .. loM so much a^ a Ifilocram of liquid air per day. 

•■in the refrigerator surrounding ^ . 

the coil P4 was determined by means of copper- I In constructing the hydrogen and helium liquefiers 
constantan thenno-coupl«, and alternatively by helium | great care was ^en to sec that all the complicated . 
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tubing was free from holes and much time was con¬ 
sumed in the work of eliminating leaks. The whole 
apparatus was, however, completed towards the end 
of 1922 and, as stated, was used early in January of 
this year for the production of liquid helium. The 
helium was compressed with an cnclo.sed Whitehead 
torpedo compressor, and the liquefier was found to 
give the best results when run at a pressure of only 
40 atmosplieres. 

Before attempting to make liquid helium all parts 
of the liquefier were cooled as low as possible with 
liquid air, the piping being cooled by cimulaling 
through it helium that had been previously cooled to 
liquid air temperature. When this precaution was 
taken, it was found that liquid helium c'ould readily 
be made with a moderate amount of liquid hydrogen 


supplied to the refrigerator surrounding the coil P4. 
In our experiments less than 10 litres of liquid hydro¬ 
gen sufficed to produce more than a litre of liquid 
helium. 

I wish to take this opportunity of acknowledging 
my indebtedness to Prof. Kamerlingh Onnes of Leyden, 
the pioneer and outstanding authority in research at 
liquid helium temperatures. He not only assisted me 
very materially through correspondence and con¬ 
versation, but also furnished me with drawings of the 
inslaliation at Leyden, 

It IS hoped that with the cryogenic equipment now 
available at the University of Toronto, a series of low- 
temperature re.searchcs will be organised shortly for 
workers who for any reason may nut find it convenient 
to go to Leyden to carry out investigations. 


Rickets in Vienna. 


A NUMBER of summar)^ publications have made 
readily available the rapid advance in our 
knowledge ol rickets in the last few years sim'e Mellanhy 
in 1918 brought forward .serious evidence imphraling 
a deficienry of fat-soluble viUimin A, and lluldschnisky 
in 1919 showed that the hone-lesions in (‘hildren could 
be cured Iw ultra-violet light, and McCollum and ids 
co-workers in 1921 demonstrated that the disease could 
be (onvcmenlly produced in ruts \ty dclectivc diets. 
Last year the Medical Research ('oumol published the 
.survey by Prof. Kurenchevsky ^ of the cxpiTimenlal 
aspects and Dr. J. L. Dick ^ brouglit out a u.soful bcK)k 
on the human disease and its history. More rci’enily 
an admirable survey of the whole question by Prof. 
E. A. Park ^ has appeared, and there has now l>cen 
added a full account of the results of tlic exjicdition 
under Dr. Harriette Chick,^ sent in 1919 to Vienna 
by the Lister Institute and the Medical Research 
Council, to study deficiency disca.scs under the condi¬ 
tions o! almost experimental accuracy and precision 
afforded by the generous hospitality of Prof. v. 
Pirquet’s Kinderklinik. 

The report show.s, beyond any reasonable doubt, 
that the incidence of rickets may be determined by 
diet, and tliat vitamin A plays an important jxirt; 
that it may be prevented and cured by cod-liver oil; 
that it may be cured by sunshine or the rays from a 
mercury-vapour lamp, and that a diet which in summer 
is adequate fur young infants may, in winter gloom, 
permit its development. From the practical point of 
view, the facts provide most of what the sanitarian 
needs: a proper supply of cod-liver oil, or its equivalent 
in vitamin A, and of sunshine, or its equivalent in ultra¬ 
violet light, will prevent rickets, and a deficiency of 
one may be made good by a larger supply of the other. 
Wliat is at present unknown is how much vitamin A 
in the more customary forms of milk and green vege¬ 
tables is wanted to give the same result as teaspoonfuls 
of the far more potent cod-liver oil. But there is no 

‘ Medical Research Council Special Report Smes, No 71. The Aetiology 
and Pathology of Rickets from an experimental point of view. Pp. 173+18 
plates. (London: M.M Stationery Office, 1933.} 4j.net. 

* Lcudon : W. Heinemaon. 

* Phystohgicai Revitai, voL ill., 1933, p. 106. 

* Medical Reeeaich Council Special Report Series, No, 77. Studies of 
Rickets in Vienna 1910-33 (Report to the Accesso^ Pom Factors Corn- 
mittee amointed jointly by the Medical Rewuxb Oouncil and the Later 
Imthute). S03 + X4 plBteL (London: H.M. Statlooery Office, 

70. M. net. 
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longer any excuse for there being two schools of thought 
disputing for a liygienic and a dietetic tetiology 
respectively ; as usually liappens in such controversies, 
it turns out that both parlie.s are right. 

In the larger matter of the circumstancc.s which 
condition the proper and regular growth of bone the 
results are of great interest. Granting an adequate 
supply of the necessary materials—and of these 
calcium and plio.sphonis are the most obvious, and 
llicir importance has already Ix-cn examined by direct 
cxjjeriment—vitamin A i.s necessary: with enough of 
ihi.s, rats grow saiisfartorily m the dark (Guldblatl and 
Soame.s, Btochemjcal Journal, vol. xvij., 1923, p. 294). 
Ultra-violet light of about 300 fi/i has much the same 
effect, and it was at first suj>po.sed, ratlicr naturally, 
that it operated by cau.sing a photo-synlhesLs of 
vitamin A. But rats on ii diet grossly deficient in 
vitamin will grow normally under the influence of ultra¬ 
violet light only for a time : m the end, if no vitamin A 
is provided in the iood, growth ceases, and tlic animals 
go dow'nhill. Evidently light enables the animal to 
make the most economical use of such .store of vitamin 
os it may have in its body or of any .small amounts it 
may receive in its food : light can only ]>arlly replace 
vitamin, and if there i.s abundance of vitamin, light has 
no favourable influence on growth. In the same way 
vitamin makes a short supply of calcium or phosphorus 
go further, so that, while any of the three may be a 
limiting factor, up to a certain point of deficiency it is 
the sum (or product) of calcium phosphate and vitamin 
which is the effective determinant. Light per se i.s not 
a limiting factor, but may become the determinant 
under conditions of defect in the others. 

Obvious as is the effect of ultra-violet light on the 
naked human skin, it i.s a little difficult to lielieve that 
it can act directly on the general body surface of hairy 
animals such as rats: “ man is naked,” as Richard 
Owen remarks, “ and is the only terrestrial mammal 
in that predicament.” It is, therefore, satisfactory to 
find it shown that air irradiated by the n^preury vapour 
lamp is effective m promoting growth in rats, ag Kestner 
showed it was in hastening the regeneration of blood 
lost by hsemorrhage : such air, in the absence of ultra¬ 
violet light itself, will also cure rickets in children. It 
does not seem to be known as yet whether radiation 
of the body surface with exclusion of radiated air 
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from the Uin^s has any influence on Inme-growth, 
m»r on what constituent of the radiated air the effect 
depends. 

it is possible that the mechanism in man is not quite 
the same as in liairy animals, and timl dmert irritation 
of the slvin by sunshine—to which .some clinical 
observers altadi considerable importance—does mucJi 
the .same as irritation of the bronchial mui'ous mem- 
brune, which i.s enihrvologieally the same as skin, by 
ionised air or traces of ozone or nitric oxide. It this 


IS so, irritation of the skin by means other than ultra- 
, violet light should have the same effect—which is 
I perhaps the explanation of Dr. Mayo’s observation on 
rickets in 1674 that “scabies or itching contributes 
much to its cnjrc.” Little i.s known about what has 
been called the “internal .secretion” of the skin 
beyond the fact th.1l irritation may lead to changes 
in other parLs of the bod}-. Thus a blistering agent 
applied locally may considerably increase the suscepti- 
bility of the whole skin to the same substance. 


Current Topics and Events. 


In an article which appeared in Natukk of July 
21, p. loi, tilts view was c.xprcssed that the constitu¬ 
tion of the committee of the recently formed British 
Jtnipirc Cancer (Campaign was not such as would 
command the respect ol bona fide w'orkers on the 
cancer problem. Wliilo our article wa.s in type, a 
meeting of the Grand Council of the British Empire 
Cancer Campaign was lietd, and contrary to the 
original intention, and no doubt as a result of in- 
formeii public optinou, it was decided to appoint a 
Hcientilic iulvivjry committee of ten niemlxTs It 
was urged, however, that .an attempt shoukl still be 
made to prcst'rve tlie balance between .scientific 
and climuil workers On the following day tiie 
annua) mei'ting of the Imjiori.il Cancer Ucscarcli 
Fund was lield utuler tlie presidencv of llu* l.)iike of 
Bedford, wlio expressed himself us in entire agret'- 
nient with tlu* attitude which had been ailopted by 
the executive committee of tin* l-'iiiul in rc*sisiing 
the danger of being drawn into the Hnlisli Empire 
Cancer maelstrom. In an .idmiiablc review of the 
work of the campaign he directed attention to the 
crass Ignorance which prevails witli resjicct to tlie 
work which has been done bv llic I' und, and he laid 
groat stress on the necessity for the British Empire 
Cancer (Campaign to be in the hands of those 
acquainted wH)i work already <lonc. as tins is the 
only means of avoiding useless repetition and pre¬ 
venting the waste of fuiuls obtained from a generous 
and sympathetic public. 

Congratulations arc due this week to the Rev. 
Dr. T. G. Bonney, who celelirated Ills mnelielh 
birthday on Friday, July 27. having been born 
at Kugeley, Staffordshire, in 1833. The son of a 
clergyman, Dr. Bonney wa.s the eldest of ten children. 
Educated at Uppingluiin, he was sent to St. John'.s 
College, Cambridge, where he gradii.-iteil twclftli 
wrangler, and soon after accepted a post a.s mathe¬ 
matical ma.ster at Westminster School. It has been 
said of him as regards his early education, that 
'* mathematics had impressetl upon his mind the 
real necessities which arc demanded by a proof ; 
classics had assisted him to cultivate a literary gift; 
and travel taught him facts at first hand.” 
Ordained a priest in 1858, in the following year he 
was elected to a fellowship at St. John’s. In 1877 
Dr. Bonney took up the professorsliip of geology in 
'iJniversity College, London, a post he held until 
I go I. For four years secretary of the British Associa¬ 
tion, lie was ‘Resident of the Geological Society, 


1884-86, and president of tlie British Association 
at the Sheffield meeting of toio, giving an address 
on .some aspects of the glacial history of We.stern 
Europe. In !88g he wa.s aw'ardcd the Wollaston 
gold medal of the Geological Society. In allotting 
tlie gift the tlicn prcsulent remarked that in Dr. 
Bonney’s hands Uic microscope had been a valuable 
adjunct to fickl-obscrvation and liad been chiefly 
appUetl to delect the secrets of those rocks which, 
jK)s.scssing no organic remains to betray the tale of 
tlicir origin, had hitherto baffled inquiry into their 
early history. 

On June 16 the Polisli Ac.adcmv of Sciences and 
letters at Cracow celebrated, m the jirescMice of the 
I’rcsident of the J'olish Rcfniblic, the llfUeth anni¬ 
versary of its foundation. The Academy originated 
in 1871. evolving from a scieutiiic .society winch has 
existed in Cracow since the beginning of the nineteenth 
century The first president of the Academy was 
jbzef M.ijcr, a man who rendered valuable service to 
the cau.se^ of science in Poland , h(“ was succeeded by 
Count Stanislas Tarnowski, for many years iirofc-ssor 
of the history of Poii.sh literature m the Jagellonian 
University , Prof. C-asiimr Mozawski, a philologist of 
European renown, is now president. The Academy 
is <livi<le<i into three classes—devoted respectively 
to philology and linguistics, to hislorii'id and sociaj 
.science, and to mathematical, physical, and natural 
science. In conformity with the statutes, the 
.Academy consists of Go active Polish members, 
36 foreign and 96 corresponding members. The 
publications of the Academy since 1873 are numer¬ 
ous; they include 2oh volumes of the Transactions of 
the Classes, 50 volumes of the Proceedings (the Cracow 
liulleltn Internahonal is well known to scientific men 
all over the world), 10 volumes of a beautiful publica- 
tion intended to promote the cultivation of the history 
of art in Poland, 14G volumes of transactions of 
various committees appointed to elucidate problems 
in the history of Polish language, literature, and 
civilisation, 90 volumes of publications on Polish 
political and economical history, 57 volumes of the 
Transactions of a special committee investigating the 
physiography of Poland (meteorology, geophysics, 
mineralogy, and geology, systematic botany and 
zoology), 36 volumes of the Transactions of the 
Anthropological Committee, 10 volumes of the 
“ Polish EncyclopBedia ” {in course of publication), 
and more than 300 volumes of various other works 
separately published. The Academy possesses a fine 
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library (with many valuable MSS.), remarkably rich 
physlographlcal and anthropological coliectlona, a 
permaAent scientific station at Paris (4 Quai d'Orleans). 1 
and a quasi-permanent station (chiefly for historical 
investigation) at Rome. 

Dr. a. E. H. Tutton is to be congratulated on 
the completion of a laborious piece of work which 
ho set himself in 1890. This was the investigation 
of the isomorphous relations existing between the 
sulphates and selenates of the alkali metals and 
ammonium and the double salts of these with certain 
divalent metals. It is noteworthy that this work 
has been performed in his spare time, and for the 
last twelve years in Devonshire. In his presidential 
address to the Devonshire Association at Salcombe 
on July 10, he gave a general review of the results 
attained and of their bearing on the structure of 
crystals and of atoms. Tn all, seventy-five salts have 
been worked out in the greatest pos.sible detail and 
their crystallographic and other constants determined 
with the highest degree of accuracy, for which purpose 
several elaborate instruments were specially designed. 
In eighteen groups, in which potassium, rubidium, 
and csesntm are the replacing elements, it is repcatoUy 
and conclusively proved that the constants vary 
with the atomic weights of these dements, and 
consequently also with their atomic nuinl>er and 
atomic diameters. The dimensions rleduced for the 
structural units of these crystals have since been 
amply confirmed by the X-ray analysis of crystal- 
structure. But the more direct and very carefully 
made observations will be of permanent value for 
testing theories of the future. 

At a meeting of the Board of Directors of the 
Manchester Chamber of Commerce held on July 16, 
Ihe following resolutions wen? passed unanimously: 
That, whereas the word “ gallon ” is at present 
capable of different interpretations {due to the 
diftcrcncc of about 20 per cent, between the Imperial 
and the American gallon), and whereas the alternative 
use of the litre is already sanctioned by law throughout 
the commercial world, it is desirable that all traders 
—especially those concerned in overseas trade— 
should promote uniformity of trading practice by 
employing the litre a.s the sole unit of capacity. 
{N.B. If those engaged in any special trade desire to 
retain the word gallon it should be in the form of_a 
“ new gallon " equal to 4 litres, which would ap¬ 
proximately represent the average value of the 
present conflicting gallons.) That, whereas the word 
“ ton ” is at present capable of different interpreta¬ 
tions according to whether the " long," " short,” or 
” metric " ton is intended, and whereas the use of 
cwts., quarters, stones, and other local weights 
involves further confusion and loss of commercial 
efficiency, it is desirable that all traders—especially 
those concerned in overseas trade—should express 
the weights of goods in pounds only, and convert 
suc^ pounds when desirable into equivalent weights 
in kilogram^ 

Owing to lije pf re^iscoiftting^ ,tbe of 

theChii^ Seaety.-Ai Kbtaty drfng 

m i8(^, Oa] 


the entire monti of August, and in accordance with 
the usual practice will close at 5 P.M. daily on 
September 1-17. 

The folloiring have been elected honorary members 
of the Society of Chemical Industry : Prof. C. F. 
Chandler, ITnited States; Prince Ginori Conti, 
president of the Italian Chemical Society ; M. Paul 
Kestner, president of the French Society of Chemical 
Industry: Prof.*Jo]i Sakurai, Japan; and Sir 
Dorabji J. Tata, India. 

The annual autumn meeting of the Institute of 
Metals will be held in Manchester, on September 
10-13. meeting will open with the second 

annual autumn lecture, to be delivered by Sir Henry 
Fowler, on " The Use of Non-ferrous Metals in 
F.nginecring.” Papers will bo read and discussed on 
the mornings of Se]>tember 11 and 12, and visits to 
works and places of interest in the neighbourhood 
have been arranged. 

Applications for Yarrow Research Professorships 
will be received by the Secretaries of the Royal 
Society until October : next, as the president and 
council of the society wiU in the autumn consider 
the appointment of one, or possibly more, professors 
who will be expected to devote their whole time to 
research in the mathematical, physical, chemical, or 
engineering sciences. Further particulars are obtain¬ 
able from the Assistant Secretary of the Royal 
Society. Burlington House, Piccadilly. W.i, 

At the annual general meeting of the Royal 
Veterinary College held on July 17 the Duke of 
Connaught, president of the College, announced that, 
in conformity with the recommendation recently 
made by the advisory committee on Research in 
Animal Diseases, the Development Commission, 
through the Ministry of Agriculture, ha.s made a 
grant of 25,000/. for the erection of a new research 
institute in c-onnexion with the College. It Is ho^d 
that the new premises will be ready for occupation 
in less than a year. 

At the recent meeting of the trustees of the Beit 
Mnnorial Fellowships for Medical Research, the 
honorary secretary, Sir James Fowler, presented a 
review of the work of the trust for the period 1910- 
1923. Since the foundation of the trust in 1909. 
scvcntv-niiie fellowships have been awarded. Origin¬ 
ally the annual value of the fellowships was 250/.; 
this w{« increased to 300/. in 1919 and to 4M/. 
in 1920. In 1922 they were reclassified as junior, 
fourth-year, and senior, with the values, 350/., 400/. 
and 600/. rc.spectively. Of the first fifty feUows 
elected, two have been made fellows of the Royal 
Society, eight have secured professorships, four 
have become directors of research institutes, and 
most of the remainder are holding responsible 
appointments. 

The Ramsay M^iorial Fellowship Trustees hawe 
made the following elections to fellowships and 
renewals of f^Uovrehips for the Session 1923-24, the 
^ace of rest^0^p)xat> dtated being g^ven after ihi 
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name of the feJIow elected : British Fellowships (300/.): 
Dr. S. Cofley, at University College, London ; Dr. 
A. F. Titiey; and Dr. f<, W. Lunt, at Univwsity 
College, London. Clasguzo Fellowships (300/.) : Mr, 
T. S. Stevens and ]\lr. J. A. Mair, both at the Univer¬ 
sity of Glasgow. Norwegian Fellowship {5400 kroner) : 
Mr. G. Wcidcmann, at the Jhological Laboratory, 
University of Cambridge. French Fellowship (roof, 
phis 14,000 francs) : Dr. M. Weiss, at the Hoyal 
Institution (Davy - I'araday Lalloratory). Nether¬ 
lands Fclloivship (300/.) : Mr. J. Kalff. Dunish 
J'cUowship (300/.) : Mr. K Iirfjeiulalil, at the Univer¬ 
sity of Liverpool. Since the institution of the Ramsay 
Memorial Fellowship Trust in iotq twenty -oik* 
fellowships, not inclufling those announced above, 
have been awarded. 

Thi-, thirty-fourth congress of the Koval Sanitary 
Institute will be held at Hull on July 30-Angust 4 
under the presidency of liie Right Hon. T. K. Ferens. 
The proceedings will be divided among four sections 
dealing with .sanitary .s<,ieiue, engiiKHiring, and 
architecture, maternity and child welfare, ami personal 
and domestic hygiene respectively. In a<Ulition to 
the sectional meetings a munlicr of conferences of 
repre.sentativc.s of suinlury aulliontie.s, medical officers 
of health and similar wori\<'rs linvc been arranged 
Sir Alexander Honston will lecture to the Congress 
on “ A Pure Water Supply," and among the subjects 
to be discusscfl at tin* various meetings are the 
prevention of tuberculosis and cancer, the curative 
value of ultra-violet ravs, the nutritive value of milk, 
heliotherayiy, the smoke i‘vil, ami food-poisoning. 
Several Government departments and also foreign 
and Dominion Goi'ernmcnLs arc sending delegates. 
Visits will be paid to local institutions, water-works, 
and factories, nnd a Health Exhibition showing 
apparatus and appliance.s relating to health and 
domestic use will be open throughout the mi^eting. 

The T04th annual meeting of the Swiss Society for 
Natural Sciences will be held on .August 30 Sep¬ 
tember 2 at Zermatt. This will be the fifth (K’casmn 
when the Society has met lu the Ginton of Valais. 
The work of the meeting will be di\ hied into fifteen 
sections as follows : (i) Matheinatics, (2) pliysics, 

(3) geophysics, meteorology, and astronomy, (4) 
chemistry, (5) geology, inmer.'ilogy, and petrography, 
(6) botany, (7) zoology, (^) entomology, (y) paUeon- 
tology, (lo) anthropology and ethnology, (11) medical 
sciences, (12) hi.story of me<licinc and the natural 
sciences, (13) veterinary medicine, (14) pharmacy, 
and (15) engineering science. In addition to the 
sectional gatherings, there will be general discussions 
wluch wUl be addressed by distinguished men of 
science. Among the topics tlius dealt with will be: 
Phylloxera in Valais, by Dr. II. Facs, director of the 
Federal Viticiiltural Station, Lau.sanne; earthquakes 
in Switzerland, by Dr, A. dc Quervain, of the Uni¬ 
versity of Zurich ; and the geology of the neighbour¬ 
hood of Zermatt, by Prof. E. Argand, professor of 
geology, paliEontology, and petrography in the Uni¬ 
versity of NeuchS,tel. The following officers have 
been appointed for the meeting: President, Rev. 


C. M. Besse; Vice-President, Dr. J. Amann; 
Treasurer, M. E. de Riedmatten, and Secretary 
M. A, de Werra, of Sion, Valais. 

The National Research Council of the United States 
has issued as a Bulletin an account of the State 
Rtiscarch agencies of Illinois other than the University, 
prepared by Prof. L. D. White of the University of 
Chicago. These agencies spent 40,000/. on research 
during the fiscal year 1921-22, employing 230 scienti¬ 
fically trained workers. The smallness of the grant 
is due largely to the claim.s for research being subject 
to review by non-jirofessional administrators who 
have no very' definite understanding of the aims of 
research. The salaries paid to the research workers 
arc small, and the best men are attracted bv the posts 
open lo them in mdustry. While managing officers 
receive from 500/.-1000/. per annum, engineers, 
geologists, naturalists, and bacteriologists from 300/.- 
700/., and medical officers ami psychologists 350/.-570/., 
chemists receive only 250/.-450/. per annum. The 
report n^commonds that rescarcli officers should be 
rc*iu*ve<l of routine work, that the University should 
be recognisci'l a.s the central research agency, and 
that the salary scale should be equal to that main¬ 
tained in the University for persons of similar 
professional attainments. 

The Arsbok for Part IT., of the Swedish 

Meteorological Service gives full details, accompanied 
by niajis, of tlu* pn'cipitation m Sweden. For each 
month of the year are given a summary of tlie fall for 
each province, with a comjiai I'^oii of the mean average 
fall, aiul the details of .several hundred stations 
throughout the eountiy'. h'or each station are gi\en 
the total fall m the year, the total for the wettest 
(lav. and the number of days willi precipitation 
more than certain amounts. There are maps of the 
monthly and annual di.stnbutions of rainfall, and a 
liirgi* map showing the distribution of the recording 
stations 

Hiu.i.KTiN No. 13 of tlie .Madras Fisheries Depart¬ 
ment (1922) contains the Keports on Administration 
for the years i«iiy-2(). The publication is, however, 
a notable one in that it also contains a long report 
(pp 3.5 Vj 2t>('») by Sir Frederick Nichol.son on methods 
of fi.sh canning, preparation of oils, guano, etc., with 
special reference to local mcthod.s. There is also an 
interesting account of the " solar oven," a contrivance 
for entrapping the heat of the sun in a confined atmo¬ 
sphere. With an outside temperature of 140° F. that 
of tlie inside of the oven reached 325° F. 

In the July issue of the AntUjuaries Journal, Sir 
Hercules Read publishes his presidential address 
delivered on St. George’s Day. It is devoted to the 
(juestion of collaboration in archajological research 
with foreign nations, in particular with France and the 
United States. Special attention is paid to the 
question ol an agreement with the Afghan Govern¬ 
ment which granted to the French through M. 
Foucher a perpetual monopoly of archaological 
investigatioQ in Afghanistan. This was a serious 
invasion of the rights of India to share in the excava- 
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tion of the important Buddhist sites beyond its north¬ 
western frontier. It is .satisfactory to learn that the 
matter has now been amicably arranged. The French 
Government has also expressed readiness to welcome 
the collaboration of British investigators, and the 
existence of the concession will not affect their 
participation. 

A LIST of the new books and new editions addeil to 
i.ewis’s Medical and .‘icientilic Circulating Librarv 
during June has just been i.s.sued by Messrs. H. K. 
Lewis and Co„ Ltd., 136 Gower Street, W.C. i. It 
is sent free upon request. 

Messrs. J. and A. Churchiel announce the early 
publication of the translation of vol. >. pt. i of 
Molinari’s '' tJrganic Cheimstry.” completing this 
section of the work. The now part will deail with 
the esters, oils and fats, sugars and other carbo¬ 
hydrates. cyclic compounds, dyestuHs textile fibres, 
proteins, etc. 


Upwards of r6oo works in botany, zoology' aiK 
general natural history, many of which are rare, an 
included in the late.st catalogue (New Series. No. 8) o; 
Messrs. Whcldon and Wesley, Ltd., 2 Arthur Street 
W.C.2. The>' originally belonged respectively tc 
l^of, G. A, Uoulger, Mr. F. N. Campbell, Sir 1 ’. W 
Moore and Sir Edmund Giles Loder, Uart. The list 
is worthy of pcru.sal, 

Amono the announcements of Messrs. Ernest Benn, 
Tdd., are “ Thc*Art of the Chinese Potter,” by A. L. 
Hetheringtou and R. L. Hobson, which will illustrate 
x<)£ choice exainple.s of pottery dating from the Han 
Dynasty to the end of the Ming, in a series of coloured 
and half-tone ]ilates ; '* The Art History ol Ancient 
Peru.” by Drs. W. TA*hinann and H. Hbring, beiug 
the first imblicatioii of the Re.scarch Department of 
the h'thnograplucal Mn.scmn, Berlin, and “ Intro- 
iliiclioa to the Study of Chinese Painting,” by A, 
Waley, winch will be compiled almost entirely from 
native texts, few of which have been translated before, 


Our Astronomical Column. 


D’ArkivSt’s ('omet. —No nows of tlic detection 
of this comet is yet to hand ; tins is not altogether 
.siu prising, as it has been noted faint at pre\ious 
rettirns ; ami as U lias not been .seen (or two revolu¬ 
tions, tiu‘ positions given mav be somewhat m error 
Tlie soarcli i.s still possible in .-\ugiisl; m fact, tlie 
niaxinnim bnghtness is in the last week of August. 
The following a (ontmimtum of Mr F. K. Cnpps’s 
cpheniens (for muiiiight) : 
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The comet should be looked lor alKiut 20" west of 
south, as soon as the .sky is dark. 

The Vakiahles and the T‘)i{>T\NeE ov 

THF. Ci.usTKRf..—These vaT{abh*s were largely used 
by Pr<jf. Slm3')ley in his deduction of the distances 
of the globular clusters. In the last two years both 
Prof. Curtis and the late Prof. Kajitcvn have 
challenged these distances ; they suggestwl values 
about one-seventh of Sliajfioy's. Kapleyii’s result 
was ba.sed on all the available proper motions of the 
Cepheids ; he concludcrl that those were larger than 
would he expected on Shaplev's formula of their 
distance. Mr. It. E, Wilson, of Dudley 01 >servatory, 
Albany, retiirn.s to this ciuestion in Astron. Jonrn. 
No. 821 ; he uses all Kaptcyn's material, togetlier 
with a considerable amount of new matter, so that 
Ills list contains eighty-four .star.s. He divides them, 
as others have done, into the short-period cluster 
type, and those with periods exceeding two clays. 
Mr. Wilson has also collected observations of radial 
velocity for thirty of the.se stars, six being of type 1. 
His conclusion is that these short-penod variables 
are rapid movers in space, tlic indicated velocity 
being of the order of 100 km./sec. He therefore 
considers that Kapteyn's distances for these stars, 
which were based on a much lov jsumption of 

NO. 2804, VOL. II a] 


linear speed, arc too small. 'J'hc stars of longer pcricxl 
are ])r<'snmablv mon* ma'ssive, and their pucuUai 
speed i.s lound In be 12 km,/sec. Wilson’s estimaU 
of the cluster <hstanccs is of the same order as 
Sliapley’s, but he suggests a reduction of the lattei 
by an amount not exceeding p) per cent. 

Ml. Wilson also uses bi.s results to test Kapteyn’s 
suggestion that Boss's proper motions in declination 
need systematic correction by the formula -1-0’0I3" 
cosine (led. The nuatcrial is too scanty to give a 
conclusion, but it suggests tluit a correction of half 
the .sue indicated by Kapteyn is needed. 


Paonu.KARiiv OK Meteoks.- The great difficulty 
in ” cHtching ” a meteor on a pliotographic plate is 
referred to by Dr Harlow Shapley in a brief report 
on A photographic snr\ ey for liright meteors (Harvard 
College Oliserv. Bull.. No. 788}. Harvard College 
possesses a series of ^ilates extending over an interval 
of twe-uty-thrcsi years. F.ach plate covers more than 
twelve hundred square degrees, and the average 
length of exposure i.s sixty-nine minutes, Thew 
plates show stars to tlu' eleventh photographic 
magnitude or fainter, and were made with a onc-mcl: 
C(K)kc lens of thirteen indies focal length. The 
most striking result of tins sv.stcmalir examinalrioi 
of (>41 direct pliolograplis is the infrequency 0‘ 
meteor trails. Four sets of regions and time mtervah 
were so chosen that each indud(*d the radiant poini 
and the date of a well-recognised meteor shown 
and the total exposure tunc for all these plates 
amounted to 4<3,2()b minutes. 'J’hus, as is stated 
the prt^sent survey is ctiinvalcnt to a photographic 
searcli for bright meteors for 738 hours over a regioi 
with a diameter of nearly forty degrees, and yci 
only twelve meteors were recorded. The results 
are briefly summarised as follows : 


Per««ids . 
Orionids . 
Leonids . 
Andromedids 


V, ,«„i, Tolj#Exposure Mclonr 
Xo. of I’ktss, 


95 0.379 3 

93 b,250 o 

143 f 

310 S 


Erratum. —Meteor of July ii, p. no, last line 
For “ ij” W. of south ” read ” 15° E. of south.” 
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Research Items. 


The Scottish Taboo of Pork. —Xn the memoirs 
of tile Manchester Literary and Philosophical Society 
{voL 661), Mr. Donald A. Mackenzie investigates the 
Scottish objection to the u.sc of jiork. He remarks 
that while tlie Celts, the medieval clergy. Angles, 
Saxon.s, Vikings, and Flemings settled in Scotland 
reared swine and ate their ile.sh, the prejudice against 
this meat was perpetuated by the descendants of the 
indigenous races, the common folk. The prejudice in 
the Hebrides has been acquired from them, and 
]arac.s VI. of Scotland and some contemporary lords 
likewise succumbed to the taboo. Mr. Mackenzie 
doubtfully traces the belief to Egypt, where Set, the 
slayer of 0 .siris. " was tlie prototype of the Satanic 
pig demon," and the cult of the pig was associated 
with that of the Great Mother. 

Primitive Stone Weatons from Uganda. —In 
the publication of the Geological Survey of Uganda 
(Occasional Paper No. i) Mr. R. A. Smith of the 
Briti.sh Museum ami Mr. K. J. Wayland, director of 
the (ieological Survey, Ugaiula, describes a collection 
of stone implements made in that province. A report 
on some of the implements, resembling the rostro- 
carinate type from below the Suffolk crag, has been 
already published by Mr. Reid Moir (Nature, July 21. 
1921, p. 649). As only a selection of those implements 
has come to Europe, Mr. Smith believes that" it would 
be premature to use these types as evidence of date, 
in reliance on parallel forms elsewhere; but the pateo- 
lithic character of tliousands of Hints from Egypt is 
now genorallv admitted, and the publication of a new 
series from llganda may throw light on the Stone Age 
of Africa in general." 

Rugdv and Hockkv in Ancient Gkkfxr. —In the 
April issue of Discovery, Mr. Stanley Casson diret':ts 
attention to one of the most remarkable finds of 
Greek scu^ture in the city wall of Atticus, near the 
so-called Theselum. These have been already pub¬ 
lished in the Journal of Hellenic Studies for 1922. In 
one of the reliefs, the players arc grouped round an 
imaginary central line wl'iich divides the relief into 
two equal parts. The six playcr.s thus form two 
teams of three. The foremost on each side is moving 
at a moderate pace, the central figures at a faster 
pace, and the figures at the back of each team at a 
slow pace, almost a walk. To use modern Rugby 
terms, they might be called " forwards," " threc- 
quarter-backs." and " full-backs." The team that 
appears to bo advancing has posse.ssion of the ball, 
which is a small one, and is held in the hand of the 
" full-back." Mr. Cas-son goes on to show tliat four 
games of ball, one the Athenian form of Rugby, arc 
described in the " Onomasticon " of Julius Pollux 
dedicated to the Emperor Commodus, about a.d. 177, 
which may be described as a " young man’s guide to 
University life." The relief depicting the Athenian 
equivalent of hockey is of equal interest. 

Anatomy of the Shield-urchins. —Prof. Koehler 
of Lyons has taken the opportunity presented by 
his account of the Echinoidea in the Indian Museum 
(Calcutta, 1922) to study, so far as the state of the 
material permitted, the internal anatomy, particu¬ 
larly that of tit gut, in the Clypeastroida or shield- 
urenins. He has discovered a composite gland, lying 
along the front part of the ventral coil of the intestine, 
and presumably pouring into it some digestive 
secretion. This intestinal gland was found in all 
those of the Clypeastroids examined that had the 
auricles for the attachment of the jaw-muscles 
separate, but not in those where the auricles were fused 
into inter-radial process^. The' classification based 1 


on that skeletal feature thus receives confirmation; 
but the correlation is no doubt primarily physio¬ 
logical. The arrangement of the intestinal siphon 
(or by-pass) is also found by Prof. Koehler to vary 
according to the families already recognised. The 
relation of the internal calcareous pillars of the 
Clypea.stroids to the soft parts is patent: it can be 
detected even in the fossils. Irof. Koehler has 
therefore little difficulty in showing the importance 
of this so-called " endoskeleton " for classification. 
The only difficulty that might arise, namely, the 
reluctance to break open a rare specimen, is, as his 
excellent photographs prove, easily overcome by 
radiography. This important memoir on recent sea- 
urchins will thus strengthen the student of their 
fossil relatives in his conviction that he is proceeding 
on safe lines when he bases his genealogies on minute 
differences of skeletal structure. 

Myxosforiuia Parasitic upon Japanese Flat 
Fishks.— In the Journal of the College of Agriculture, 
Hokkaido Imperial University, Sapporo, Japan, 
T. Fujita shows that the flat fish of Hokkaido are 
more highly susceptible to the infection of myxo- 
sporidian parasites than the allied forms in the North 
Sea, the infecting ratio of the parasites being 94 per 
cent, in the species of the Jiosts, and (>8 per cent, m 
453 fishes examined. 01>servations were made on 
the gall bladder, this being the most favoured site 
of the parasit<». The species of parasites found are 
of three genera and eleven species— three of Leptotheca 
and four of Ceratomyxa and of Myxiduim. All are 
new species. Usually only one was found in a species 
of the host, though Myxithum was found existing with 
Ceratomyxa or Leptotheca; the two latter rarely 
associated together. Ceratomyxa gives the greatest 
infection and predominates on the cast coast. The 
other genera named are found mostly on the west 
coast. There appears to be some relation between the 
occurrence of tne parasite.s and the geographical 
position of the locality from where the fish arc taken. 
There is an increase in freijuency the farther south 
the fish are found. The author concludes that some 
parasites seem to prefer a certain depth as their 
proper abode, Ixptotheca attacking mainly the fish 
in shallow seas while Ceratomyxa abounds mo.stly 
in deeper waters. 

J 3 ark Cankhr of Ai'pi.r Trees. —Part IV. of 
volume 8 of the Tran.saction.s of the British Myco- 
logical Society contains a paper of considerable 
economic interest by Grace ti. Gilchrist upon bark 
canker disease of apple trees. This disease, due to 
the fungus Myxosportum corticoluni Edgert., produces 
large longitu^nal scars upon the brandies. It has 
been described by American workers, who regard 
tlie damage it produces as negligible. Miss Gilchrist 
points out that the two outbreaks recorded for 
England both show severe damage produced as a 
result, the wood as well as the cortex of the trees 
being affected. 

The Structure of the Pi.ant Cell Wall.— 
The Journal of the Textile Institute, vol. 14, No. 4, 
April 1923, contains a long paper by 11 . J. Denham 
upon the structure of the cotton hair, which deals 
with the problem of the formation of the plant cell 
wall. Recent papers by Dr. W. L. Balls have 
suggested that the thickening of the wall follows 
by regular deposition of .cellulose upon a plan pre¬ 
determined by the structure oif the primary wall 
^yhich is deposited during the period of extension 
in length of the hair. Mr. peaham seems unable to 
agree with this view, aa. he i^ds, that the 'striation 
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patterns of the secondary layers may difier from 
each other and from that of the primary wall 
upon which they are deposited. This difference in 
point of view should promote the advance of our 
knowledge of the wall structure, and certainly both 
these workers have materially added to our technique 
ill this difficult field. One may cite, for example, the 
photographic illustration in the present paper of the 
growth-nngs first demonstrated by Dr. lialls and 
of other structures, such as pits and spirals. 

Mr. Denham illustrates and discusses at some lengtli 
the various abnormalities in cell-wall structure met 
with by several workers, and shows that considerable 
importance may attach in this connexion to the 
development of the hairs crowded and compressed 
within the boll. Based partly upon the study of the 
staminal hair of Tradcscantia, the very mteresUng 
suggestion is made that the spiral .stnatioii in the 
ceil wall may follow from its depasition along the 
track of the spirally rotating cytoplasm. Such a 
spirally rotating band of cytoplasm will of necessity 
travel in two streams, lying side by side but moving 
in opposite directions, and the deposition of particles 
from sucli a moving band would be expected to 
vary from the centre of the band to the margin. 
Here the author finds a possible explanation of tlie 
double spiral line of weakness which he demonstrates 
in tile wall of the hair and regards as the cause of 
the convolutions which are so important to the 
s])mncr. 

The DiAMOND-mnns or Arkansas—T he first 
tliainonds from Arkansas were picked up near Mur¬ 
freesboro m 190O, on the surface of a pipe of peridolite 
that had been correctly appreciated by j C. Brainier 
seventeen years before Abundant small stones arc 
now extracted from surface diggings in the decom¬ 
posed jieridotitc or peridotitc-tuff that fills exphnled 
vents, and tlie associntoil strata clearly show that the 
intrusions occurred at the opening of Upper Cretaceous 
nines. The question as to whether the diamonds 
w’cre generated in the ultrabasic magma, or whether 
they have been brought up from some mass through 
winch the invader broke, cannot be regarded as 
settled ; but the list of their as.sociales, including 
garnet and diojiside, seeni.s to irulicate tluj presence 
of cclogitic rocks in the deptlis The occurrences liave 
now been described by H. D. Miser and C. S. Koss in > 
Bulletin 735-1 of the ^^vS. Geological Survey (1023)- 
The largest diamoud so far recorded from Arkansas 
weighs 20*25 carats, which Gome'S within the limits 
of what may be regarded as a large stone. Tlie age 
of the pipes is of interest in connexion with what is 
now known as to the S. African examples. 

The .Carboniferous Flora of Great Britain.— 
Under the auspices of the (Geological Survey, Dr. 
Robert Kidston is bringing together the ri^ults of his 
long and happily continuing work on British Carbon¬ 
iferous plants. It is projwsed to issue some ten 
quarto parts as Volume 11 . of the palaxmlqlogical 
memoirs of the Survey, including critical dp-scriplions 
and illustrations of every known species in the flora. 
The first two of these parts are now ready { 1923 ). 
price 15s. and I25. (xf. respectively. There is nothing 
on the covers to indicate to the purchaser that he is 
not receiving the whole work on the ' Fo^il^ Plants 
of the Carboniferous Rocks of Great Britain ” in the 
limits of one part, and the separate sheet issued with 
Part 2 would lead him to conclude that he was 
dealing with the second part of the second volume of 
the book. The final titlfe-page will set this right for 
our librarians. So far, all the species retained in the 
“ form genus " Sphenopteris have teen dealt writh; 
but it is suggested that some may in the future be 
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removed from the ferns to the ptendosperms as their 
mode of fructification becomes known. The photo¬ 
graphic plates, by the Zinc Collotype Co. of Edin¬ 
burgh, are admirable in the lighting of the specimens. 
Dr. Kidston's broad outlook makes the memoir a 
noble contribution, not only to paleontology, but to 
stratigraphy. On the latter point we may note that 
the author adopts " We.stphalian,” but not " Vis^an,*’ 

“ Toumaisian,*^’ or our own broad “ Aronian,” and 
that the “ Millstone Gnt ” horizon.s become divided 
(p. 14) between a “ Lanarkian ” series in the Upiier 
(Garboniferous and the highest beds of the Limestone 
series m the I.>ow^r Carbonifcrou.s sub-system. 

The Salts of the Dead Sea and Kivkr Jordan. 
—In the Geographical Journal for June Mr. W. Irwin 
has a paper on this subject. Analyses of samples of 
Dead Sea w'ater show considerable variation according 
to tile spot from which the sample is taken, but the 
total solids do not vary greatly. The outstanding 
change is a decrease of sodium salts and an increase 
of magne.sium salts on passing from the north to the 
south, and to the decpe.st part of the centre of the 
lake. Thus alteration can be caused only by the 
sofhnni salts cry.stallising out on the bottom, leaving 
the more soluble magnesium salts in solution. Tests 
of Jordan water show a surprising salinity, averaging, 
at Icncho, o*o3()4 gm. chlorine per 100 c.c. Further 
ana'lyses difierent stretches of the river gave 
interesting results. As near its source as the Waters 
of Merom it is highly impregnated with .salts, chiefly 
chlondes of sodium and magnesium, and the com¬ 
position of the water docs uot cliangc as far as the 
Sea of (Gahlct;. In the Sea of Galilee there is a slight 
intToa.se in the.se chlorides and a decrease in calcium 
sulphate and silica, due no doubt to evaporation on 
one liand and precipitation on the other. By the 
time the river reachc.s Jcncho there is an increase of 
salts, especially magnesium chloride. The result of 
these investigations is to suggest that tlie principal 
origin of the .salt m tlic L)ead Sea is from the 
Jordan, which brings it from Hennon and possibly 
Lebanon. Assuming the bulk of magnesium chloride 
to he provuled by the Jordan, the present level of 
the Dead Sea niu.st be rising at the rate of i ft. in 
125 years, for the Jordan brings in 181 million pounds 
a year, and if the solution is already concentrated and 
none crystallises out, as appears to be the case, an 
annual ailditional depth 01 water estimated to be 
r/125 ft. is required. 

West Indian Earthquakes.— Prof. S. Taber has 
recently publi.slied an interesting study of the seismic 
belt in the (Greater Antilles (Bull. Seis. Soc. America, 
vol. 12, 1922, pp. 199-219). In this region, the 
major relief fealure.s are /.ones of normal faulting 
developed in late geological time.s, and still, as the 
occurrence of earthquakes shows, being developed. 
The two nio.st persistent fault-zones are tlie Swan 
Island-Jaiuaica-South Haiti and the Cayman Islands- 
Sierra Maestra-North Haiti, which are roughly 
parallel for a distance of nearly 2000 km. and are 
only 100 to 150 km. apart. The narrow strip 
between these fault-zones is depressed in its western 
and central portions so as to form the Bartlett trough 
(350G fathoms). With few exceptions, all strong 
Antillean earthquakes have originated along a few 
well-defined belts which coincide with the major 
fault-zones of the region. There if no evMence 
either of a continuous change in the seismicity of 
the region or of any well-defined periodic variation. 
When severe earthq^uakes have been separated by 
a short time-interval, their epicentres have been in 
the same fault-zone and only a short distance apart, 
I thus indicting that the displacement was being 
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extended along the strike of the faults. Most of 
the great earthquakes originating along the shores 
of the islands have been accompanied by sea-waves, 
each of which, so far as known, has been propagated 
with the trough in advance of the crest. The wave 
thus seems to indicate a sudden downward displace¬ 
ment of the ocean-bed. Disastrous earthquakes 
seldom recur in exactly the same phicc except after 
long intervals. Thus, those parts of the /ones of 
active faulting near wliicli severe earthquakes have 
not occurred in lii.stonc times are to be reganlod as 
scisnucnlly the most d.-ingerous. 

VOLUMKTKK' DkT 1:RM1NAT10.V Ol‘ K AIN FALL.-A 

paper on this subject by Mr. S. Salter was reiul 
tusfore the inland Navigation section of the thirteenth 
international <xjngrcss of Navigation lield recently in 
London, and is publishe<l as a pamphlet. The sources 
of error in rainiail records are three : design ot rain- 
gauge, cx[X)sure of rain gange, and interpretation of 
records in terms of volume. Mr. Salter’s paper deals 
with the last consideration. Owing to the fact that 
rainfall is extremely variable in its inculence in time 
and its distribution in space, the reading of an indi¬ 
vidual rain-gauge must be regarded a.s inerclv a 
sample. Tlic total rainfall of an individual month m 
Britain may vary by 400 per cent, from the average 
value, and tiiut of an individual year iiy 70 per cent 
When the period of records is .short no allowance for 
the variation of time is possilile, but a correclion can 
often be ajiphed from adjaemit long records. Ocncr- 
aJIy speaking, in rainy dustricts, wlicre thunder¬ 
storms and sporadic rams do not bulk largely m llic 
total fall, from one to two years give a suliiciently 
good basis for a factor uf coircilion to be appliisl with 
safety, provided that a long record is available at no 
greater distance tlian five to ten miles. In'districls 
where the total fall is so small that a single thundcr- 
.storm may introduce great local variatioits, from four 
to five years’ records are necessary. Variations in 
space arc relatively easily ajjplied witli the help of an 
orographical map. A rainfall map is the best mcdimn 
for computing the volume oi Minfall over a gathering- 
ground as a whole, and the best and simplest method 
is by pianimetor measurement. 

The Winds of i-los'(jKONo,--A discussion under 
the direction of Mr T. \\ Chixfun “ to ascertain 
the difference in direction and velocity of the wind 
at the Uoyal Observatory, Kowloon, and at Victoria 
Peak, Hongkong, at different seasons of the year 
and at different hours of the day,” has been issuetl 
by the Royal Observatory, Hongkong. The results 
are based on the records ol Becklcy ancmograplis 
lor the period 1914-igiH The Koval Observatory 
is situated on a hillock, loo feet high, about jooo 
yard.s from the harbour ; the surrounding country 
IS flat, except to the north. Victoria Peak is 1840 
feet al>ovc sea-level and is situated 3 miles to'the 
south-west of the Ro'al C)bser\ alory. To llie north, 
west, and south, the sales of the f’cak are very steep, 
and the easterly winds arc affected by the Hongkong 
hills. The anemograph records at the Observatory 
are measured at the half hours, and the value set 
against 'any hour is tJie run of the wind from 30 
minutes before to 30 miruiles after that hour. At 
Victoria Peak the records are measured at the hour, 
and the value set against any liour is the run of the 
wind since the previous hour. This difference in 
the method (K registration seems likely to affect 
the results for comparison. Detailed hourly ob¬ 
servations of direction and velocity are given for 
the two exposures for the years 1914-1918, The 
different situations naturally give different results, 
which are shown by numerous tables and diagrams. | 
For normal wind results, for comparison with other ! 
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world observatories, the results at Victoria Peak 
should probably be preferred, although both situa¬ 
tions seem to leave much to be desired. 


Tonic Dissociation in Solution. —P. Debye and 
E. Hucckel have investigated the electrostatic forces 
between the Ioilh of the solute, and the dipole action 
of the molecules of the solvent {Phys. Zeits., May i). 
They assume that the whole of the dissolved .salt is 
dissfxiiatal; and for dilute solution.^ arrive at the 
eijuation 
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where fl, the deviation from the classical theory, 
= (At - A^A*. At being the lowering of the freezing 
point given by the cla.sMcnl tlicory and A, that actually 
observed ; tu is a valency factor equal to 
The dissolved molecule Ls split up into vj - - k, 10ns 

of different kind.s 1 -i -s, with valencies - Zt ~z„ 
and If'is calculated from these values; T = 273 wlicn 
the solvent is water, <-,177x10-^'' c.s.u., n is 
Loschimdt's numbcr=()'of) / 10”, k I'jjO >. 10’® ergs, 
D. the dielectric con.stanl, is 88-23 for water at o‘ 

-»'< = »■ is the number of ions into which a molecule 
of the salt .splits up. Using these values, 

B = 0’2’]0W (2) 

and curves liavc been drawn showing the expenmental 
relation between 0 and Jvy for a number of salts of 
varying constilniiuii, including magnesium sulphate, 
lanthanum nitrate, potas.siiiin sulphate, and jHitassmm 
chloride. These curves follow the straight hues 
obtained by giving w in (2) litc proper venUies, for a 
considerable ilistancc from the origin, l-'or higher 
concentrations the deviations from the straight line.s 
depend on tlie individual properties of the 10ns ; and 
particularly on their dunensions, which were neglected 
in deriving (i) and (2). When Die dimensions arc 
taken into account, Iheorv- is found to agree very 
satisfactorily with experiment nji to nuicli higher 
concentrations, h'or very high concentrations other 
factors, previously neglected, have to be considered; 
there appear-s to Ik* no doubt that. <5\'en in this case, 
the molecules ot the solute arc split into then 10ns. 

STLKhoscoeic PKojLCTtoN.—Much ntUmtion has 
been directed in recent years towards obtaining a 
satisfactory method ol stereoscopic proieclion. Many 
of the devices proposed invol\-e tlie use by the in¬ 
dividual oliscrver of spectacles or binoculars with 
coloured glasses or interrupting shutters. The 
Daponte Stereoscopic Projector or ” Pulsograph,” 
winch was exhibited by Mr. K Sangcr-Shepherd at 
the Royal Society Conversazione on June 20, employs 
an entirely different principle, whereby a “ vStereo- 
scopic ” effect can be readily observed by the unaided 
eye of the spectator. Two photographs are taken 
from two positions slightly separated, and projected 
in register on an ordinary screen by two optical 
systems. Between the source of light and the trans¬ 
parency in each of the optical systems a rotating 
shutter is placed, consisting of a glass disc with a 
graduated grey film varying from black at zero to 
clear at 180“ and back to black at 360". When one 
shutter is pa&iing maximum light the other is at 
niimmnm transmission position, the rotating shutters 
dissolving the right-hand picture into the left-hand 
picture and tnee versa. With the discs at the posi¬ 
tion of equal transmission, that is at the 90° position, 
a double-image picture appears, since the two stereo¬ 
scopic photographs are not exactly alike; but on 
the discs bem^ rotated the ” stereoscopic ” relief 
effect is immediately obtained. The “ Pulsograph ” 
can be employed for the projection of lantern slides, 
solid objects, or of kinematograph films. 
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Problems of Fundamental Astronomy.' 

By Prof. W. de Sitter^ University of Leyden. 


^HE science of astronomy has, in the past twenty 
or thirty years, developed most remarkably. 
The marvellous applications of photography and 
spectroscopy on one hand, and the sudden growth 
of statistical stellar astronomy consequent upon the 
discovery of the two star-streams on the other, have 
led to so many unforeseen results and so many new 
points of view, that it almost appears as if the whole 
science w'ere born anew and the astronomy of to-day 
had only very slight connexions with that of the last 
century : we are apt to think that llie groat problems 
of the past have lost all their interest to us. This, 
however, is not so. On tlie contrary, I think the 
central problems of fundamciilai asLronomv have 
gained an enhanced importance even by the newest 
developments of the science. 

Astronomy is essentially the science of space and 
time. It IS not my intention, in thus a-vsigning to 
astronomy this wide field, to annex to it the whole 
of physical science. On the contrary, I am quite 
content to consider astronomy only as a special branch 
of physics, but, having at its disposal the largc'st 
spaces and the longest times, it has generally liad the 
hast word in all important questions. To mention 
only a few cases at random : the discovery of gravita¬ 
tion, of the finite velocity of light, and of aberra¬ 
tion, all these are astronomical discovcrk's, and the 
tiirec crucial tests of Kinstein's theory are all three 
astronomical. 

in our exploration of space and time we arc c<im- 
pelied to make all our measures from this eartli. to 
which we arc tied, as a .starting-point. The problems 
of fundamental ustronomy are tiiosc which arise from 
this fact, that all our observations are m^cessanlv 
reierreii to a moving origin. Tliese problems are. 
from their nature, not very liable to ch.uige of asjx'ct 
wiMi time or fashion ; tliey arc essentially the same 
to-<lay as they wi‘re in the time of Hijiparcluis. the 
founder ol astronomy, and lliey will reniHin the same 
so long as science lasts, and will rtH|uirc ever more 
accurate and more conqilete solutions, as we pene¬ 
trate more deeply into the constitution oi 1 he universe, 
l-'nmlamcntal astronomy thus consists isscntially of 
a scrutiny of the la-st decimal ])lace. Tins striving 
after extreme accuracy, tins fidgeting over .small 
quantities, may appear uninteresting, or even 
pedantic. But wc must not forget that great prob- 
Icm^ always turn about the measurement of small 
quantities. 

The problems of fundamental astronomy are. of 
course, all interconnected with each other, but, for 
the sake of clearness, they may be classifietl under 
three heads. There are, first, the problems connected 
with the system of constants. The motion of the 
earth, and the system of measurement based on it, 
arc defined by several numbers, such as the solar 
parallax, the constants of preces.sum and nutation, 
the ellipticity. the mean radius and the mass of the 
earth, etc. Between these several constants there 
exist relations, connecting two or more of them with 
each other and with other universal consfciiits such 
as the velocity of light and the constant of gravita¬ 
tion. The problem here is essentially one of adjust¬ 
ment, so as to get a consistent set of constants satis¬ 
fying all the connecting relations. The set of con¬ 
stants in actual use in the national ephemerides lh 
not consistent. The discordances are, however, not 
very large, and changes should not be introduced 
unless by general international agreement, 

• SynnjBJi of a kclure delivered at the Imperial College of Scienre and 
Tecbtiology, Swth Kenalogtoa, on May 7. 
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Another set of problems are those connected with 
the rotation of the earth. The paramount practical 
value of this rotation is that it is used as our standard 
measure of time. 

Time is measured by observing the changes occur¬ 
ring in some physical system— /.r. in the relative 
positions of some niatenal btxhes, which positions at 
any tune are determined by our theories, so that 
from the olworved position.^ we can infer the time. 
Such a mechanism—by preference pcriotlic—that is 
used to measure lime may conveniently be called a 
“ clock.” But there is no absuIiiLe measure of time, 
nor an absolute test o! the accuracy of any clock ; we 
can only test one clock by anotlicr, Jf tlie two tlo 
not give tlie same time, then one or both must be 
wrong, t.c. our theories ot the mechanism of one or 
both must be incomplete, 'J‘he standard dork to 
which all others are generally referred is the rotating 
earth. Is this standanl absolutely trustworthy ? Do 
all oliscrvatones give the same time, and if so. is this 
a tnilv umlorm time ^ In otlier words : does the 
earth rotate as a rigid body, and if .so, is this rotation 
strictly uniform ’ 

It has long lieen .suspected that the earth’s rota¬ 
tion is very gradually slowing down, owing to the 
friction of the tidal wave,® But lately other doubts 
have arisen as lo the trustworthiness of our universal 
stamlanl. As a matter of fact, it i.s not the rotation 
of the earth, but the rotation of a delinite point 
on tlu* earth - (.Irccnwicli Observatory or any other 
observatory—that ls ii.sed as our standard, and now 
that the wireless distribution of time signals has mado 
comparisons so easy, occisional discrepancies between 
the times of <lillerent observatories, amounting somc- 
tinu*s lo several tenths of a second, have come to 
light.* 

It appears probable that these are due to errors 
III one or more of the parts of the mechanism used 
to determine tlie time at some or all of the observa- 
toru's—the transit instruments, the clocks, the 
a.slronoiners—but it also may be that they are due 
to real dittercnccs m the rotation of the different 
observatones. which would mean that the earth docs 
not rotate us a ngul body, but some ])arta of its 
.surface are moving relatively to other parts.* Hero 
evidently is a most important problem, the solution 
ol which must be found sooner or later. 

Besides the rotating earth, we have other “ clocks," 
<»f which the moon must Ixi mentioned in the first 
place. It is well known that in the motion of the 
moon there are irregularities of a much longer period, 
callixl ” fluctuations ” by Newcomb, for which no 
explanation has yet been found. Brown * and 
tdauert have i>ointed out similar irregularities in 
the motions of the sun, Venus, and Mercury. If this 
were confirmed, and if also other bodies—especially 
Jupiter’s satellites—should show the same thing, then 
it would become very probable that the true origin 
of these lluctuations is m the rotation of the earth, 
or at least of the outer crust of the earth. 

Other problems connected with the rotation of the 
earth, and the question whether it rotates as a rigid 
body, are those involved in the variation of latitude. 

* lavT'a’, M'hj Not K. Uux jog. 

* SAmpvm. Not U .\ S Ixaxii. J14; r>7Min and Bciwyer, thii. 

Usxii 193 

* I>r lunes tarciil.ir 55) has rercntly d«rect«I attention lo 

I jrrt-fpiianUes in thr moon's motion of the s.nme character as the dlscordaticfi. 
I between Um- timed of ditfcrenl observatories referred to above, ilut thesa 
1 are derived from •'cveml observatonet., Kivm^ concurrent resuJtu, ao that 
I It «o»kl appear th.tt the error is in Iho oimn, aud nut in the time. 

* Brit. Assoc. I^eport, Australu, 19x4. 

I * Mnti. Not. R.A.S. Ixxv. 489. 
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There seems to be evidence ’ of sudden as well as 
slow and continuous changes, which, if they are real, 
may be due either to shifting of parts of the crust of 
the earth relatively to each other, or to a slow sliding 
of the whole of the crust over the core. 

All these problems, which evidently are of the 
greatest importance not for astronomy alone, depend 
for their solution on very small quantities which even 
now only begin to come within the reach of our most 
accurate measures and most refined discus-sions. 

The third set of problems of fundamental astron¬ 
omy concern questions relating to the positions and 
motions of the fixed stam. Besselgreat work colled 
“ Fundamenta astronomiac ” consists of a careful dis¬ 
cussion and synthesis of the observations made by 
James Bradley as Astronomer Itoyal at Greenwich 
upon the positions of the stars. 

Indeed, the positions and motions of the “ fixetl ” 
stars are the ba.sis on which the whole structure of 
astronomy rests. Tlie manner in which these posi¬ 
tions are determined is forced upon us by our location 
on the moving earth. The accumulated labours of 
astronomers since the commencement of accurate 
observing by Bradley have resulted in a system (or 
rather three systems, differing by small, but not 
negligible, quantities} of positions and motions of the 
stars. These arc referred to a frame of reference, 
which is defined by the motion of the earth, and 
consisting of the equator, and a zero point on it. 
Both the equator and the zero point arc moving, it 
need scarcely be stated that the formation of such a 
system of positions and motions of stars is a most 
intricate and difficult problem, and we must confess 
that it has not, .so far, been solved in a maimer which 
satisfies the demands of statistical astronomy and 
cosmogony. 

The system which is generally considered the best 
of those now in use, that of Bo.ss, is by no means 
perfect: large errors in it arc not at all improbable.* 
These errors are errors of the system, not of the 
individual star-positions, and the question naturally 
arises : Is an “^absolute " system at all ncccs.sary ? 
Strictly absolute, of course, it is not: all systems of 
reference are relative. J 3 y “absolute” we mean 
relative to tlic inertial frame defined by the motion of 
tlie earth in the solar system, But is it necessary to 
base our system of star-positions on this motion of 
the earth ? Would it not l>e much more natural, 
and much more simple as well, to have relative posi¬ 
tions and motions. of the stars with regard to one 
another, or to tlie general average of them^ 

Many astronomers are inclined to answer this 
question in the affirmative, and to consider the 
absolute system more as a time-honoured institution 
of our predecessors, a venerable relic from the pre- 
photographic days, than as a useful and ncc&ssary 
adjunct of modern stellar astronomy. In fact, by 
the application of photography, wc can easily derive 
relative motions, or motions of individual stars rela¬ 
tively to the “ background,” with an accuracy which 
many times exceeds that attainable by fundamental 
methods. 

By the blink-microscope we find, with compara¬ 
tively very small labour, proper motions of very 
satisfactory accuracy referred to the background of 
faint stars in the area examined. Of course this 
“ background ” is a rather loosely defined frame of 
reference, and we have no guarantee that the motions 
of stars in different areas of the sky are really referred 
to the same frame. A more elaborate method of ! 
referring the relative motions determined photo- i 
graphically to a quasi-absolute system is proposed by 

* Luabert, (J.S. Coast aad Gandettc .‘'luVey, Seriu] No. 183, giving many 
refaienoa to other papers. 

* See 44 . Kapleyn, B.A.N. 14> 
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Kapteyn.* This method, however,' depends on the 
hypothesis that the sun's motion relative to faint 
stars is the same as that relative to bright stars, 
i This is why I call it a ” quasi-absolute system. 

; Are not the proper motions derived by these and 
similar methods quite as -valuable as those found by 
fundamental methods ? 

My answer is decidedly in the negative. We cannot 
do without the ” absolute ” system of fundamental 
astronomy. The value of that system is not that it 
is attached to the earth, but that we know exactly 
what the frame of reference ls and that it is a rigorous 
system, giving certainty that all motions are really 
referred to the same frame. To see the importance 
of this, I will put some questions, which cannot 
be answered until we have a fundamental system 
including the faint stars. 

Is star-streaming a universal phenomenon, or is it 
local, ami in the latter case, how far from the sun 
<loes it extend ? Do the Orion-stars take part in the 
star-.strearning or not ? Is there a systematic motion 
of faint stars relatively to bright stars; or in other 
words, IS the average motion in space of the stars inde¬ 
pendent of their brightness ? Is tliere a rotation of 
the system of stars as a whole ? 

These and similar que.stions are again examples of 
great problems the .solution of which depends on very 
small quantities. These small quantities, the proper 
motions of faint stars, cannot be profitably discussed 
unless wc have the certainty that thc.se motions are 
referred to a rigorous system. 

The necessity of a fundamental .system being 
granted, we must next ask : how are we to improve 
and extend our present system ? Must we, in order 
to e.stablish an ab.solute system, necessarily retain 
the old methods, or can we find other means ? Is 
the meridian instrument to remain the only one by 
whicli star places are to be determined ? To this 
question I wish, as emphatically as to the former 
one, to answer in the negative. We must look for 
other methods, if it be only to verify the results 
from the meridian work. 

Here I think is the greatest problem, and the mo.st 
urgent problem, of fund.\montal astronomy. It is 
twofold : the determination of the positions of the 
stars, and that of then* motions. We must thus not 
only establish a rigorous and faultless system of star 
^HDSiUons for the present day, but also strengthen as 
much as possible our knowledge of tlie positions in 
the past. I'hcse latter as now used depend prac¬ 
tically exclusively on Bradley's observations. But 
there are other data available, though not yet, or 
not yet sufficiently, reduced. Among these the 
most important are the rich mine of material still 
lying unused in the observations made in the last 
quarter of the eighteenth century and the first quarter 
of the nineteenth by Hornsby and Kobertson at 
Oxford.” I tluuk the careful reduction of these 
observations, which are of the same excellent quality 
as those of Bradley, la one of the most urgent demands 
of fundamental astronomy. 

As to the means by which the modern positions 
must be determined, 1 will not attempt now to enter 
into details regarding the methods which have been, 
or may be, proposed to supplement the classical 
meridian methods. All I wish is to convey an idea 
of the meaning and the importance of the problems 
of fundamental astronomy, and to show that far from 
being uninteresting remains of a past period, their solu* 
tion has become even more urgent by the newest de-* - 
velopments of sewal branches of modern astronomy. 

* (rivalQfea PubliMtiutu, flS. 

>* A coauderobJediSKKcc ia avoue velodty would ariieii thepataatafe 
ei hlRb-velodty sM» let, Ooct, B.A.7r. 3)) woe tbe (ame bt all 
augaiUidM., . 
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Night Temperature on Mt. Etna. 

'"PHE observatory on Mt. Etna is perched high 
up on a plateau of the volcano known as the 
Piano del Lago beneath the summit ridge, wliichrises 
about 1000 feet higher. It is soinetimc.s noticed by 
the officials, who only reside a few days in each 
month, that a curious rise in temperature, amounting 
to a couple of degrees or so centigrade, occurs during 
the middle of the night, constituting a wcU-marked 
secondary nocturnal maximum in the diurnal varia¬ 
tion of temperature. During a visit to the station in 
August 1920, Prof. Filippo Eredia noticc<l that the 
nocturnal inversion in the regular fall of temperature 
was associated with the arrival of sulphurous fumes 
from the crater, but notwithstanding the contem¬ 
poraneous occurrence he does not attribute much 
causal connexion between the two phenomena. A 
dozen cases, as shown by thermograpli records, are 
discussed by him in a paper contributed to vol. 31 
(1922) of the Rendiconti della Reale Accailenna 
Nazionale clei Lincei. Most of them occurred in the 
summer, and in conditions l>oth of c.alm ami of wind 
of different forces and directions, chieliy and 

N.W. The calm cases with clear sky are shown to 
be analogous to similar nocturnal inversions in other 
mountain regions, and are attributed partly to the 
slow descent of air from the .summit ridge whereby 
it IS warmed by adiabatic compression, and partly to 
the latent heat of misty con<lensation due to tlie 
previous general nocturnal chilling of the atmosphere. 
Tins, however, is not <juitc convincing; the effects 
are loo coniplex to be explained on a purely qualita¬ 
tive basis The cases with strong wind arc found 
to be associated with a great difference of tempera¬ 
ture between the interior of Sicily and the eastern 
flanks of Etna, giving rise to a circulation which 
carries wanner air to the liigh - level station. Al 
Catania on the coast near sea-level there are no cor¬ 
responding night inversions of the diurnal range of 
temperature. 

Although the above arc only examples of secondary 
night maxima, the inversion of the regular variation 
not being nearly marked cnougii to uvemdc the 
primary day maximum in 24 hours, it is probable that in 
the latitude of Sicily, where the range of temperature 
between day and night is at all seasons large, such 
minor irregularities in the diurnal course of tempera¬ 
ture attract more attention than they would in a higher 
latitude, where during the very sliort days of winter 
the diurnal range is small and liable to ))e obliterated, 
or even occasionally entirely inverted, by the very 
rapid and conspicuous irregular variations of tem¬ 
perature. In England, for example, during the 
month of December it is no very rare event lor night 
to be warmer than day : for .should frosty air begin 
towards evening to be replaced by a warm, humid 
current from the Atlantic, not only will the fro.st be 
swept away, instead of intensified, as night comes on, 
but the thermometer may easily rise to 50® F. or 
above in the middle of the night. 

L. C. W. D. 


The School of Hygiene in London. 

A N inquiry at the Ministry of Health relating to 
the proposed School of Hygiene in I^ndon has 
elicited the following statement of the position of the 
scheme. 

In 1921 the committee on Post-Graduate 

Medical Education, under the chairmanship of the 
Earl of Athlone, published its report, recommending, 
inter alia, the establishment of an Institute of Medi- 
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cine in association with the University of London, 
in which instruction should be given in public health 
and other departments of medicine. This sugges¬ 
tion was further explored by a small Departmental 
Committee and detailed proposals were formulated. 

The University of London and the Government 
were, however, unable to find tlie money to establish 
an Institute of Medicine such as Lord Athlone's 
Cx)mmittec had contemplated, and in these circum¬ 
stances the proposals were brought to the notice of 
the trustees of the Rockefeller Foundation, whose 
representatives had recently been in consultation with 
the authorities in 6ieal Britain. The trustees of the 
Foundation gt'uerously agreed to provide two million 
dollars for the establishment of the Institute, to be 
called the School of Hygiene, the British Government 
undertaking to make an annual grant towards the 
upkeep of the School. Preliminary work was under¬ 
taken for the preparation of plans and estimates, and 
H site has been selected. 

It has lH*en decided that the School when estab¬ 
lished shall be affiliated with the University of 
London but managed by a separate governing body, 
for winch a charter of incorporation will be sought. 
Pending the presentation of a petition for the 
charter, the Munster of Health, with the concurrence 
of the trustees of the Rockefeller Foundation, has 
appointed a transitional executive committee. The 
Itinctions of tiic committee will be to appoint a 
director, to arrange for amalgamation or co-ordination 
Iwtwcen the School and otlier institutions working 
in similar or clo.sclv related spheres, to prepare plans 
for the new School, and to begin building, unless in 
the meantime it has been possible to set up the 
IKTinancnt governing bo<iv. The members of the 
committee arc: I'he Rt. Hon, Neville Chamberlain 
(chairman), the Rt. Hon. the Viscount Burnham, 
(Upt. Sir Arthur Clarke. Sir Walter Fletcher, Lieut.- 
Col Fremantle, Sir Harry Goschen, Sir George New¬ 
man, Sir Cooper Perry, and Sir Arthur Robinson, with 
Mr. L. G. Brock, of the Ministry of Health, as 
secretary. 


University and Educational Intelligence. 

Abekdf.rn.—A t the Summer Graduation on luly 
II. the honorary degree of LL.D. was conferrea on 
I*rof. J. I'THser, Jesus professor of Celtic in the 
University of Oxford. 

Mr. Wihiain Thomas received the degree of Ph.D. for 
theses on (a) The influence of colloids on reactions 
involving gases, and {b) Inorganic complex salts. 

The following prize.s were awarded : Collie prize 
ill botany and Sutherland gold medal in forestry to 
Mr. J. H. Hunter; Struthers medal and prize in 
anatomy to Mr. J. W. Foster; Lizars medal in 
anatomy to .Mr. J W. Foster and Mr. A. J. W. 
Wilkins; John Murray medal and scholarship in 
medicine to Mr. A. Lyall. 

The University Court has decided to make first 
appointments, in the coming autumn, to the newly 
founded chair in engineering and to the Cruicksliank 
lectureship in astronomy and meteorology. 

Cambkidge. —Mr. I). C. Carroll, Trinity Hall, has 
been elected to the Michael Foster research student¬ 
ship ; Dr. C. C. Worster-Drought, Downing College, 
has been elected to the E. G. Feamsides research 
scholarship. 

London. —At a meeting of the Senate held on 
July 18, the title of reader in organic chemistry was 
conferred on Dr. O. L. Brady, of University College ; 
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and the title of emeritus professor on Prof. W. D. 
Halliburtou, on 'his retirement from the chair of 
physiology at King’s College, which he has held 
since 1890. 

The deigree of D.Sc. {Chemistry) was conferred 
on Mr. Jnanendranath Muichasa&^y (Urnrenity 

College) for a thesis entitled The Adsorption of 
Tons and the Precipitation of Suspensoids by Elec¬ 
trolytes." 

St. ANDREW’S. —The Senatus Academicus will, on 
the occasion of the installation of Mr. Kudyard 
Kipling as rector of the TlnivcrsiVy, on October lo, 
confer the honorary degree of LI^.D. on Sir James G. 
Frazer, author of the " Golden Bough,” and on Sir 
John Bland-Sutton. 

Twenty-five years ago the Medical School of the 
University was rc-organised. and Dr. A. M Stalker 
was appointed the first professor of medicine under the 
new conditions. The successful development of the 
School owes mucli to Prof. Stalker’s great abilities, to 
his personality, and to his veneration for the Dni- 
versity of his adoption. Prof. Stalker having inti- 
matea his resignation of the chair of medicine, the 
Senatus Academicus recorded a special minute ex¬ 
pressing appreciation of his loyal service. 

The University Court has decided to proceed with 
a scheme for building additional storeys to the exist¬ 
ing teaching laboratories for phy.sics and chemistry 
and connecting the two by a central building. 


The University of Wales ha.s conferred the honorary 
degree of D.Sc. upon Sir Charles Sherrington. 

The following awards tenable at the Imperial 
College of Science and Technology, South Kensing¬ 
ton, during the year 1923-24 have been made:- By 
the governing body of the College: (a) The Henry 
George Plimnier Fellowship m Pathology to Mr. 
H. R. Hewer, for rc.search on "The R 61 e of Stimuli 
received by the Eye in the Colour ('hanges of Am¬ 
phibia and Nerve’Supply of the Pituitary,” value 
about 300/.: and {b) The Gas Light and C^kc Com¬ 
pany’s Research E'ellow.ship, just established by the 
Company for the purpose of encouraging experi¬ 
mental research in relation to carbonisation, gaseous 
fuels and combustion, to Mr. F. U. Weston, for " The 
Spectroscopic Investigation of the Flames of Carbon 
Monoxide and-Hydrogen and matters cognate there¬ 
to,” value 175/., together w’lth an allowance towards 
the ei^ensc of the research. By the Trustees of the 
Beit Fellowships for Scientific Research : Research 
fellowships to Mr. H. W. Buston, for a continuation 
of Ills work on the " Nitrogenous Metabolism in 
Plants/' and to Mr. O. M. B. Bulman, for rc.search on 
" StratiCTaphical Geology ; The Fauna of the Shine- 
ton Shales,’’ value 250/. per aiinum each. 

The coming of age of the Manchester Municipal 
College of Technology was celebrated on July 5 and 6 
by a soiree each evening in the College buildings. 
The guests were received on the first evening by 
Viscount Burnham, the Lord Mayor of Manchester, 
and Alderman West. After the reception Viscount 
Burnham addressed tlie gathering anci congratulated 
the city of Manchester on ha\dng an institution which, 
while forming a Faculty of the University, was in 
touch also with the industries of the district. He 
spoke of the constantly increasing need for the 
application of science to indu.stry, and of the import¬ 
ance of selecting appropriate occupations for young 
people starting worlc. He saw in the College an 
efficient instrument for achieving these purposes. 

NO, 2804, VOL. lu] 


Among other distinguished people. Viscount Bumtom 
wasBupported by the Vice-ChanceUoroi the UiuveEttfy« 
Mr. Mouat Jonra, principal of the CbBb^, sndimr. 
J. H. Reynolds, woo was the first principal of the 
College. Tht quests were each presented with an 
iSustrated pamphlet, " An Historical Account of the 
Origin and Development of the Municipal College of 
Technology, Manchester,” written by Mr. Re5molds. 
The whole of this .striking souvenir was produced in 
the Printing and Photographic Technology Depart¬ 
ment of the College, 

As a mark of appreciation of Sir Michael Sadler’s 
stimulating work for the University of Leeds during 
the .twelve years in which he has held the office of 
Vice-Chancellor, it has been decided to establish a 
memorial in the University in the form of his portrait 
and a fund for assisting necessitous students. Sub¬ 
scriptions—restricted to 5/. in an individual gift— 
are invited for these purposes. In Yorkshire, and 
to past and present members of the University, the 
results of Sir Michael Sadler’s devoted work for the 
development of the University are richly manifest, 
and the response to the appeal is sure to be ready 
and generous. There are in addition many who 
hold Sir Michael in the highest esteem, on account 
not only of his lal>ours as Vice-Chancellor but also 
for his untiring activities on behalf of educational 
frewlom and growtli in institutions of all grades. 
He lias been tlie uncrowned leader of education in 
England—in<Ieed, in tiie Empire—for a generation, 
and the opportunity of expressing regard for what 
he has done will be widely welconie<l. Contributions 
should be made payable to the Treasurer of the 
Sadler Fund and .sent to the University, Leeds, 

The Universities of Oxford and Cambridge Bill to 
give effect to recommendations in the report of the 
Royal Commission of 1919-22 was read a third 
time in the Hou.se of Commons on Friday, July 20. 
The Bill provides that there shall be two bodies of 
Commissioner.s, one for each University, and directs 
them to make statutes and regulations in general 
accordance with the recommendations of the Royal 
Commission, but with such modifications as may 
appear expedient. The Universities are given the 
power independently of the colleges to prescribe 
what contribution should be made by the colleges 
for university purposes. The provisions of the Act 
of 1877 are modified, so that trusts less than sixty years 
old can be altered with the consent of the trustees. 

I The Marquis of Bath, in moving the second reading, 

I remarked that if it were necessary to reduce the 
I amounts of the grants recommended by the Royal 
Commission, cuts would have to be made pro¬ 
portionately from the amounts for general purposes, 
for libraries, for women’s colleges, and for extra¬ 
mural boards. On the motion for the third reading, 
Mr. J. R. M. Butler proposed an amendment amount¬ 
ing to a direct instruction to the Commissioners to 
take action by giving women full membership at 
once of the University of Cambridge. It was pointed 
out the president of the Board of Education that 
it made a very considerable difference whether having 
appointed a number of distinguished men to control 
the working of a university they resolved that the 
House of Commons should limit their discretion. 
'The amendment was rejected by 150 votes to 124. 
An amendment providing that, in making any 
I statutes or regulations, the Commissioners should 
have regard to the^need of facilitating the admission 
of poorer students to the Universities and colleges, 
was agreed to. The list of Commissioners includes 
the names of Sir A. £. Garrod, Sir T. L. Heath, 

; Sir R, T, Glaaebrook. and Sir H. K. Anderson. 
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Sodetie* ud Acadraies. 

Lokdok. 

The Fer«d«7 Society, July 2.—Prof. A. W. Porter, 
past-president, in the chair.—A. Ferguson; On a 
relation between surface tension and density. Macleod 
has shown empirically that for a number of un¬ 
associated liquids, y = C{pi-p^Y, where 7 is the 
surface tension of the liquid at any temperature. 
Pi - p, the difierence between the orthobaric densities 
of the liquid and the vapour at that temperature, 
and C a constant which is independent of the tem¬ 
perature. Tiiis expression is referred to the power 
[aw connecting surface tension and temperature 
first put forward by van dcr Waals but not generally 
known, and the Eotvfis equation.—II. It. Evans: 
The law of definite proportions in the light of modem 
research. Many of the scries of solid solutions met 
with in alloys show a maximum meliing'Pcnnt (».<;. 
a maximum thermal stahihiy) at a composition 
indicated by a simple atomic formula {e.g. AuMg) , 
it is customary to describe this member of tlie senes 
as an ” inlcr-metalUc compound,” and to regard it 
as the parent of tlie scries. But in cases where there 
is a maximum hardruss (i.e. maximum mechanical 
stability) at a composition indicated by a sunple 
atomic formula («..?. AgAu), or where there is an 
abrupt change of chemical behaviour {a parting limit), 
it is not at present customary to apply the woM 
“ compound.” The fact that the maximum .stability 
ii-jually occurs at a composition expressible by a 
simple fonnula is often capable of a physical ex¬ 
planation. Many of the oxides of metals with more 
than one valency have a variable coinjiosition ; e.g. 
pure I'CaO* and KfijOj may he regarded as llic ” end- 
members ” of a senes. Likewise homogeneous 
bodies of variable oxygcn-contcnt occur among 
the oxides of platinum, indium, nickel, molybdenum, 
tung-ten, and possibly silver, lead, and thallium. 
Chlorides of thalhum, sub - chlorides and sub- 
bromides of bismuth, and sulphides of copper, nickel, 
and cobalt .show similar series of homogeneous 
substances.— T. Grant and J. R. Partington: Con¬ 
centration cells in methyl alcohol. The E.M.F. of 
concentration cells formed from solutions of silver 
nitrate in methyl and etliyl alcohols as determined 
by Wilson agrees with that calculated from Nemst’s 
formula only for the latter. Good agreement has 
been found, however, in both cases.—F. G. Tryhorn 
and S. C. Blacktin: The formation of anomalous 
Liesegang bands. Two examples of the production 
of anomalous Liesegang band.s arc cited in addition 
to the case of lead chromate in agar gels first noticed 
by Hatschek. The substancc.s formed crystallise 
from the respective gels more readily in the light tlian 
in the dark.—J, B. Firth : Determination of the 
density of charcoal by displacemcut of liquids. Tt 
has been shown that the apparesnt densities of cocoa- 
nut shell charcoal and sugar charcoal have been 
determined after definite intervals, for several liquids. 
The values obtained increase with the time of contact 
between the liquid and the charcoal. Furtlicr, the 
final density value varies with the different liquids. 
It would appear that the rate of change in the density 
value and also the final density will be determined 
by the rate of sorption and sorptive capacity re¬ 
spectively. 

Edinburgh. 

Royal Society, June 18.—Prof. F. O. Bower, 
president, in the chair.—F. Walker : The igneous 
geology of the Dalmeny district. The igneous rocks 
of the Dalme^ distrirt may be divided into three 
groups:— li) i^altic lavas of Dalmeny type which 
are of undoubted Lower Carboniferous age. (2) A 
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suite of sills which bear analdM iad -oecadonally 
some nepheline. These sills are jSrObality'dB ae 
reckoned as the underground manifotation of Lower 
Carboniferous volcanic activity. {3) A group of 
quartz dolerite siUs wliich belong to a later pha.se 
of intrusion and appear to be connected with Pertno- 
Carboniferous earth movements. The .second groite 
contains some interesting petrographical types includ¬ 
ing tcschenite, camptomte, and trieralitc. All three 
types arc represented in the Mons Hill .sill, which is 
of great amiploxity.—Miss Elizabeth Gilchrist: The 
slow oxidation of phosphorus. Phosphorus glows in 
I air but not in oxygen at high pressures ; some gases 
; act as poisons while others act as promoters of the 
glow. The reaction appeara to take place in two 
stages: plu)sphorus tnoxide being produced in the 
j first stage without glowing, and phosphorus pentoxide 
in the second stage witli glowing. The liindering 
effect is ascribed to the production of an anticatalyst, 
which probably consists of negatively charged 
molecules.—G. A. Carse and D, Jack : On the X-ray 
corpuscular emission from iron in a magnetised and 
unmagnetised state. According to Ewing's theory 
of magnetism there is something in the iron atom 
that turns in response to an applied magnetic field, 
fixperiments on the X-ray corpuscular emission from 
iron in a magnetised and immagnetiscd state show 
that m the iron atom cither the part that turns 
does not emit an appreciable number of electrons 
or the chance of ejection is not affected by the 
orientation.—Lancelot Hogben: The mechanism of 
I amphibian adour response. The pituitary gland of 
I mammals, birds, reptiles, ampliibia, and fishes con- 
! tains a substance wlncli exercises a highly specific 
[ effect upon the mclonophores of amphibia, inducing 
I a condition of maximal expansion wliich is not 
precisely simulated by other (frugs or tissue extracts, 
wliicli agree in their action on plain muscle with 
pituitrine. The action of pituitary extract on mclano- 
pliores IS local and direct. Like other pituitary 
antacoids, the mclanophore stimulant is destroyed 
by trypsin. Like the oxytoxic principle, it is more 
I stable to acid Jiydrolysis tlian the pressor substance, 
and is mainly located in the posterior lobe of the 
fr(s>h mammalian gland. After removal of the 
nituitaiy' (whole gland) in bnlli adult frogs and 
larval salamanders, the mclanophorcs remain per¬ 
manently m a stale of maximal contraction, even 
when the animals are exposed to optimum conditions 
for producing pallor. When injected with pituita^ 
extracts they expand fully ; but the animals regain 
pallor even under exposure to tliose conditions whicli 
invariably produce melanophore expansion in normal 
or partially hyoiMihysectomiscd animals. The evi¬ 
dence for a direct nervous control of amphibian 
colour response is inadequate. Pituitary secretion 
fluctuates in correlation with conditions which evoke 
pigmentary change. 

Sheffield. 

Spciety of Glass Technology (I..ecd3 meeting), 
June 20.— V>. E. S. Turner: Specifications in tnc 
glass indust^. Certain types of glas.H, such as t^t 
used for optical purposes, are bought on specification 
and must confonn strictly to certain properties. In 
the case of ermtainers for liquids and solids, no 
attemjit is made to manufacture or purchase on the 
basis of specification. If the glass indujtry insisted 
on furnace material makers providing, for example, 
refractories to specification, then the glass manu¬ 
facturers themselves should at least show they are 
prwared to supply their own goods to specification. 
—Teisen: Wotes on the design of pot arches. ** 
Modem types should contain good facilities for heat 
distribution and control; they should also combine 
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^ood conditions for working and firing with easy 
instHllation and economy of space. In one type 
described, water is kept dripping on the firebars 
and on a plate arranged in front of them, thereby 
producing a certain amount of steam ; this helps 
to retard the drying of the sinface parts and allows 
tlic inside to eva}iorHto its moisture at the same 
rate as the outside. 'J'his type takes up little space 
with proportionately le.ss building cost, and results 
in practice arc satisfactory.—vS. English : Note.s 
on Ashley bottle machine. To one familiar only 
with modem glass-forming machines, it is surprLsing 
to learn that the liome of bottle-making machinery 
is on this .side of the Atlantic. The first machine 
to make narrow-mouth bottles at all .salLsfactorily 
was designed and built by H. M. Ashley at Ferry¬ 
bridge (Yorkshire), about i88b. 

Paris. 

Academy of Sciences, July 2.—M. Albln Haller in 
the cliair.- -Auguste Bihal: The fourth International 
Congress of Pure and Applied Chemistry. An account 
of the conference held at Cambridge on June 16-21.— 
Ch. Gravier : The ada])tation to tree life of a Mada¬ 
gascan crab.—Henri Villat 1 A singular integnd 
equation and a problem in the theory of vortices.— 
J. B. Senderens: 'J'hc manufacture of ethyl and 
methyl ether. A study of the conditions {tcmjKTalurc 
and .strength of sulphuric acid) for maximum yield 
of these ethers from their respective alcohols, h'nr 
methyl ether, with sulphuric acid of the strength 
rijSCb . 2 HjU and at a temperature of 160'' C.-ib.s" (' , 
the ether can be made continuously at the rate of 
2.50-300 c.c. per minute.—liertrami Gambier : The 
curves of Bertrand and the dclormation of quadrics.— 
Richard Birkeland: The resolution of algebraic 
equations by a sum of hypergcometric functions.- - 
J. Haag : Certain particular states of a gaseous m.css, 
agreeing with Maxwcll’.s law.—A. Lafay: The 
arlxircsccnces traced out by the iiositivc silent 
discharge.—Felix Michaud : The electrical properties 
of jellies. In an earlier comninnication tlic author 
showed that a jelly, when traversed by an electric 
current, contracts at the anode and swells at the 
cathode. From this it follows that a jelly submitted 
to a pre.ssure gradient should show potential differ¬ 
ences. This conclusion is verified experimentally.— 
F. Wolfers : The deviation of the X-rays at the 
surface of bodies, and the effects produced by a slit.— 
A. Lepape and A. Dauyillier : Tlic fine structure of 
the limits of high-frci^uency absorption. The T. 
limits of xenon.—M. Marsat: A combination of 
reflectors. An account of an optical arrangement of 
mirrors for use on motor cars, satisfying the condition 
that a beam should be casljat least 100 metres in front 
of the car, but with no dazzle at a height more than 
one metre from the ground.—Xavier Wach 4 : 
Quantitative researches on the ultra-violet spectrum 
of copper in aluminium. With aluminium contain- 
ing 5 per cent, of copper, 35 copper lines were photo¬ 
graphed for wave-lengths lietween 2179 and 3274 
international units. Alloys containing i, 0-5, 0-2, 
0’O5, o-oi, and 0-005 cent, of copper (in aluminium) 
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For the 0-005 cent, alloy only tlie two lines 
3247-5 and 3273'9 remained.—A. Marcelin: The 
isotlicrmal compression and expansion of superficial 
solutions. By superficial solutions is meant such 
systems as a monomolecular layer of oleic acid on 
water. Two forms of apparatus are described for 
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with details of the re.sults obtained by it.—E. Carrlire 
and Cerveau : Determination of the boiling-point and 
dew-point curves of mixtures of hydrobromic acid and 
water under a pressure of 760 mm.—E. Darmois: 
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tartrate and malate of uranyl. The precipitation of 
antimony oxide from ordinary tartar emetic solution 
by the gradual addition of potash has been followed 
by means of the polarimeter. The first reaction is tbh 
precipitation of SbjOj and formation of potassium 
tartrate : beyond a certain point the addition of more 
potash leads to the formation of a new lajvorotatory 
compound, not yet isolated. The .same method 
applied to the study of uranyl tartrate and malate 
leads to the conclusion that complex acids resembling 
tartar cractxc are formed.—Mme. N. Demassieux: 
The equilibrium between lead iodide and the iodides 
of potassium and ammonium in aqueous solution.—F. 
Bourion and E. Rouyer : The association of mercuriC’ 
chloride. From a study of the rise of the boiling 
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with copper oxide in a silica tube in vacuo, the water 
formed condensed at - 80® C., imd the carbon dioxide 
and nitrogen pumped out and analysed. The water 
is afterwards allowed to react with calcium hydride, 
and the hydrogen measured. In this way the whole 
operation is reduced to a gas analysis. -Paul Woog: 
The hydration of hydrocarlxms. The carefully dried 
oils were allowed to take up moisture from moist air, 
and the amount of water taken up was measured by 
the resulting change in the <‘lectrical conductivity. 
Diflerence m the amounts of water taken up under 
these conditions was observed for different classcjs 
of oil.—F. Ehrmann : Discovery of evidence of the 
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and (ieorges Bohn: Retarded effects of tlie dilution 
of the sperm on the development of the egg of the 
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Prevention of Venereal Disease. 

T he report of the Cummitlce of Inquiry on Venereal 
Disease rerenlly puhlisiied^ hub been awaited 
wdth intcre.st. It is a short report, a.s reports go, and it 
IS an unanimous report, a result ardently desired by all 
those who liavc the mutter at heart. Tlie conflict of 
opinion on how In-st to root out venereal diseases from 
the community wTli still he rcmemliercd. It was 
voiceel mainly by meinliers of two .soeietie.s, the National 
Council for Combating VcncTciiI I )isca.se and tlie Society 
for the Prevention of Venereal Disease, and was pro¬ 
minent iKith in the lay and medical press. Tlic tone 
and publicity of the discussions seemed at the time 
regrettiilile, but it certainly aroused wide interest and 
helped to sj>rcad a knowledge of the main fai’ts aliout 
the diseases, and in the end led to the calling together of 
tins committee, the report of which, we believe, will 
give a fresh impetus to the attack on this worldrwidc 
infection. If the rc))url .sliouid .succeed further in 
uniting llie lighting forces in thi.s country, and make 
the two sociPlics, whicli have in truth a common aim, 
join forces, tliis would lie a crowning achievement, 
lloth have exyiresscd onieially or otherwise their 
acceptance of the report. The co-oi)eratiun of the two 
Ixida^b would l^e so greatly for the good of the cau.se 
that WT trust mutual goodwill will surmount any difti- 
culties that remain. 

The committee was a medical body appointed to 
consider the medical a.speets of the suiiject under the 
chairmanship and vice-cliairmanslup of Lord Trevclhin 
and Mr. Tomlin, K.C., respectively. Morals and 
medicine have always been liable to become entangled 
togellicr, and on the subject of these diseases it is 
particularly difficult to avoid confusion in the public 
mind. 'I'hc terms of reference to the commiUce made 
it very clear that the medual aspects only were to be 
considered. The terms w'cre as fnllow.s: 

“To consider and report upon tlie liest medical 
measures for preventing venereal di.scusc in llie civil 
community, having regard to administrative practica¬ 
bility including cost.” 

The committee evidently realised that, in considering 
only mediesd measures for the prevention of venereal 
disease, it w'us not dealing with the whole problem of 
prevention. This is clearly .set out at the beginning of 
the rejHirt —“ having regard to the nature and origin of 
venereal disease the committee feel tlmt . . . medical 
measures alone can never operate a.s an%bsolutc pre¬ 
ventive of disease, but their success must always depend 
largely upon the attitude towards them of the com¬ 
munity and the co-operation of the community in 
securing their largest effect.” How dependent a jiublic 

• Mlnbt^ ol : Report of the Committee of Inquiry on Venereal 
irfteakc. tj. JLondaa: H.M. Stationery Office, 1923 .) yil, net, 
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health authority is on public education and public 
co-operation for the effective control of any infectious 
disease was well demonfitrated by the difficulties en¬ 
countered in dealing; with the recent smallpox epidemic 
at Gloucester, and yel smallpox is not usually a disease 
easy of concealment, there is no transgression of social 
standards im{)lied in acquiring the disease, and it is of 
limited dimition. All these facts should make it easy 
to control us contrasted with venereal diseases. In 
the latter, concealment is further aided by there being 
usually an absence of disablement from Work; indeed, 
the symptoms may be so slight that the patient may be 
ignorant of being infected. 

With these facts in mind, the conclu.sions of the com¬ 
mittee on tlte question of notification of venereal 
diseases will, we think, meet with approval by the 
majority. The committee has reported against the 
introduction of notificution in any form, on .the grounds 
that as the di.sease can only become knov-m to the 
doctor by a voluntary act on the part of the patient, 
concealment of disease is likely t<i follow notification, 
and it would prove u backward step. A nuxlified form i 
of notification, limited to those patients w'ho, having 
presented themselves for treatment, failed to continue 
until cured, would imjjose a jienalty on tiwise who had 
at lea.st shown some rare for their health wiiile lotting 
the mreless go scot-free. Another difficulty which is 
emphasised is the absence of any generally accepted 
standard of cure, and until this has been worked out, 
insistence under compulsion (m a long otjurse of treat¬ 
ment is wi.5ely considered to be outside administrative 
practicability. 

Turning to the controversial (iiic.stion of the peven- 
tion of disease by disinfection, either self-disinfection or 
skilled disinfection at the liands of a trained person, tlie 
committee agree that disinfeclanls do disinfect, given 
that the application is thorough, prompt, and that the 
disinjectani is appropriate. It stresses the fact that, 
to a large extent, exposure to infection takes place 
under conditions in which neither promptness nor 
thoroughness are likely to be exercised, and that the 
success of any public, facilities for self-disinfection in 
the civil community is likely to be very small. But 
though in the opinion of the committee the majority 
would fail, a minority should succeed, and no obstacle 
should be placed in the way of private purchase 
of appropriate disinfectants. Tlie law doc.s not 
to-day permit the sale of ad hoc disinfectants. In order 
to obtain them the public must have either a doctor's 
prescription or be able to ask for what it wants by the 
exact name. The report advises the alteration of the 
lew to allow' of the sale of disinfectants in an approved 
form, with instructions for use approved by some com¬ 
petent authority. The suggestion that the Medical 
580c. VOL. TI2T 
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Research Council should be invited to undertake this 
task will, we hope, be received favourably. That body 
is already respon.sible for the standardisation of the 
arsenical compounds used in the treatment of syphilis', 
and its authoritative and independent position would 
make it particularly suitable for this undertaking. It 
is specifically advised that the commercial advertise¬ 
ment of such disinfectant should be prohibited. The 
importance of self-disinfection will find expression first 
among the educated classes, and from these will pene- 
tnite, as temperance did, into the minds of the com¬ 
munity as a whole. 

The general application of a system of .skilled disin¬ 
fection, which would necessitate the establishment and 
maintenance of hiiiirimgs and also of attendants, is 
dismissed on the grounds of impracticability and cost, 
but in a later jxiragrapii the committee shows an appre¬ 
ciation of the value of an experiment .such as was 
made at the Manchester Ablution centres, and suggests 
that local authorities should be assisted to carry out 
experimental schemes for the prevention of venereal 
diseases, as for example in dork areas, wlicre local con¬ 
ditions demand special measure.s. This, we think, is an 
excellent method of gaining administrative experience 
and of educating the public. It has already received 
oflji-ial .sanction in the past, and we hope that energetic 
local authorities will take advantage of tlie suggestion. 

In addition, however, to mediail measures for pre¬ 
venting disease in, or minimising the rUk of disea.se 
to, pensons expo.sed to infection, there are those for 
rendering non-infectivc, and curing, diseased persons. 
With regard to the latter, the committee, remark.s that 

‘Speaking generally, the general medical practitioner 
is not yet adequately equipped with the most advanced 
knowledge of venereal diseases and their treatment to 
enable him to deal competently with all the cases that 
come before him, and that an improvement in medical 
education in regard to venereal disease is necessary.” 

The present clinic system receives a full measure of 
approval, and extension and improvements are asked 
for. The importance of the educative work that is done 
in the clinic is stressed. The actual sufferer from the 
disease is almost the most important person to teach 
w'hcre limitation of the spread of disease depends so 
greatly on voluntary individual action. The doctor’s 
words will always carry most weight witli the patient, 
and we believe that most medical officers of clinics 
realise this and carry out this part of their work with 
self-sacrificing devotion ; but patients may be stupid 
and ignorant and need often repeated explanations, the 
doctor’s time and endurance are limited. Printed 
instructions and warnings are less impressive than 
the spoken word.. The recomraendatkai that trained 
social' workers should be attached to the staff of clinia 
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to give supplementary teaching as well as general 
advice and assistance will, we hope, receive attention. 
We think that this is one of the most important of the 
recommendations. It is, in fact, no new dep<arture, but 
at present the need for such work i.s not generally 
realised, and the number of clinics to which workers 
are attached is limited. 

The work of ante-natal clinics is strongly commended. 
The position to-day as regards congenital syphilis is 
extremely encouraging. It seems within the Iwunds of 
possibility that inherited sypliilis may cease to exist 
some day, so effective is the treatment of the syphilitic 
mother during pregnancy in securing a healthy baby, 
though sufficient lime has not yet elapsed since the 
beginning of ante-natal treatment for any one to say 
that so insidious a disease as syphilis can he wiped out 
with certainty in every case. 

A short paragraph summarily directs attention to three 
sources of disease wliich need tackling, although they 
present serious administrative problems. The three 
sources mentioned are infected immigrants, infected 
seamen, and iiifei'led mental defectives. The matter 
of arrangements for the treatment uf infected seamen 
has already received much attention, but more remains 
to be done. The adequate care uf the slightly feeble¬ 
minded and infected individual is of great importance 
to the community ; as a focus of infection he or she 
may do an infinite amount of harm. No amount of 
teacliing will develop a sense of responsibility, and 
temporary or p«‘rmancnt control is necessary. 

The report shows us, in conclusion, how he.st to lay 
out our limited public money : first, in the treatment 
of disease; secondly, in teaching the public about the 
iseases; thirdly, in improvement of the conditions of 
living, t.e. houses, general education, and facilities for 
healthy recreation. It ends by dire<-ting attention to 
the decline in thf numbers of sufferers from venereal 
diseases as shown by the clinic figures during the last 
two years. As, however, these still show an enormous 
prevalence of disease, no relaxation of effort can be 
allowed. The work of education on the subject of 
disease is, moreover, one that must be continued for 
all time. We cannot hope that venereal diseases will 
ever cease to exist, and their control will always depend 
on the enlightenment of the public. It is to be hoped 
tliat this report, issued at the very low price of $d., will 
be widely read, for it concerns a subject of world-wide 
importance, and any summary discussion must neces¬ 
sarily leave untouched many important points with 
which it deals. 

Lord Dawson, through whose efforts the committee 
and consequently this report came into being, is to be 
congratulated on the performance of a valuable public 
service. 
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Physics and its Applications. 

A Diditmary of Applied Physics. Edited by Sir 
Richard Glazebrook. In 5 vols. Vol. 4: Light 
—Sound—Radiology. Pp, viii -i- 914. (London: 

Macmillan and Co., Ltd.. 1923.) 63^. net. 

HERE was a time, not so very long ago, when 
the student of physics could reach down from 
his shelves “ Ganot " or “ Desclianel ” and, “ laying 
flattering unction to his soul,” ('ould proceed to master 
their contents with the comforting if misguided assur¬ 
ance that here all useful knowledge was displayed. 
No such vanity of outlook is jiossihle to the present-day 
student. Tlic physics of this generation is teeming with 
siicli vitality, is making such gigantic strides and devour¬ 
ing at such a pace the boundaries of its .sister sciences, 
tliat it ilireatens to ovcrwlielm those r of its devotees 
who vainly seek to achieve an all-round distinction. 

The full truth of this is patent in the reader (and 
reviewer) wHo has allempted to survey the amazing 
compendium of knowledge in the variou.s volumes of 
the “ Dictionary of Applied Physics ” which have been 
ksued under Sir Richard Glazebrook’s editorship. 
Tlie Dictionary has become, as it was liound to become, 
a ])iUar of physical science and a fascinating mine of 
infonnalion, indisj)cni>a])le alike to the teaclier, student, 
and investigator. One had been tempted to wonder 
whether the high standard .set in the earlier volumes 
could be sustained, but a critical survey of the latest 
new-comer is amply reassuring. Sir Richard goes on, 
in fact, from triumph to triumph. Volume 4, which 
is devoted to light, .sound, and radiology, shares in 
common with its predecessors a clarity, vigour, and 
“ first-handcdncss ” which are characteristic only of the 
investigator who is in tdose contact with his subject 
and endowed with the art of expounding it. 

By far the greater part pi the present volume is 
occupied with optical subjects. The first article is 
one by Dr. A. E. H. Tutton, who gives a .short account 
of crystallography dealing, inter alia, with a number 
of ingenious instruments of his own design which have 
been employed in his extensive and well-known 
researches. Dr. John A. Anderson, of the Mount 
Wilson Observatory, refers briefly to tlie manufacture 
and testing of diffraction gratings. One learns that 
the general impression which prevails that the con¬ 
struction of a successful ruling machine is bound up 
with the manufacture of a perfect screw is erroneous. 
It is not difficult to make screws unifofmly accurate 
to Y5(j J-Q'ou inch, but much more difficult to avoid errors 
due to faulty mounting. “ The Theory of Diffraction 
Gratings,” by Mr, J. Guild, of the National Physical 
■ laboratory, forms a succinct though abbreviated 
companion article to Dr. Anderson's. Mr. Guild is 
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also responsible for an excellent summary of lire 
pliysirs of the human eye. 

Several articles on glass follow, written from different 
points 0/ view by Mr. K. A. Coad-Pryor, Mr. VV. IT. 
Withoy, and the lale Mr. Harry J. Powell. Mr. J. 
Rheinberg dihcourses on graliruics and platinised glass ; 
and the I’alersun-Wal.sh height-finder, which found 
application in anti-aircraft work in the War, is described 
bvMr.J.W.T. Walsh. 

})r. W. W. Oiblentz, of the Bureau of Standards, 
Washington, writes liriefly on infra-red transmission 
and refraction data and includes a num]>er of useful 
tables. An article on the kinematograph by T)r. J. VV. 
French sets out m interesting fashion liie main physical 
points which have had to lie dealt with in bringing the 
instrument to its present .state of development. Light 
filters are discussed by Dr. C. E. Kenneth Mees, and 
magnetic rotatory power liy Prof. T. M. Lowry. 

A long article on the optics of tfie nucro.scope by 
Prof. A. E. Cunrady dcal.s comprehensively with a 
subject which normally receives inadetjuate attention. 
There i.s a wide gup between the ojitics of the tcxt-lxiok 
and that of the jiractical optician, and here we find 
the gap bridged by an acknowledged authority. 
Microscopy witli ultra-vic»let light, and the enltaiu'ed 
resolution that it effects, are the sulijci't of a very 
interesting article by Mr. J. R. Barnard. 

Commander T. Y. Baker stl.s out in a noteworthy 
contribution the mam underlying facts of navigation 
and navigational in.striiments. The mathematics of 
tile Sperr)' gyroscopic c(}mpa.sb are given, and the 
author makes reiercncc to llie atmo.sphcric diffieullies 
relating to the u.se of directional wireless. At lime.s 
there appear to be long tracks in tlic atmosphere 
offering preferential facilities for the transmission of 
wireless waves, while at sunrise and sun.set marked 
deviations may occur, directional errors of 20® or more 
being of fre<]Ufnt oj-currence. 

Mr. J. II. Suli'lifte unveils llie iny.steries of the 
specialised techniciue of t)j:)lit]ialinic optical apparatus. 
An article on optical calculations follows, by Mr. T. 
Smith, of the National Phy.sica) Laboratory, who, in 
association with Dr. J. S. Anderson, writes also on 
opticjil glass, inchuling in the article a wealth of numeri¬ 
cal data. Tlie w'orking of optical parts by Dr. J. W. 
French is a contribution of great practical interest, 
while Mr. T. Smith’s ver)* readable monograph on 
periscopes contains information mucli of w'hich we 
imagine must here be set out for tiie first time. A 
lengthy and authoritative article by Mr. J. W. T. Walsh 
on photometry and illumination is ncttably up-to-date, 
and de.scribes in detail the precision methods in use 
at the National Ph>’sical Laboratory and elsewhere. 
Photographic apparatus is treated very completely by 
NO. 2805, VOU 11 2]- 


Mr. C, W. Gamble, though the section on the modern 
development of aerial cameras calls for lengthier notice. 
Photographic lenses are dealt with by Mr. T. Smith. 

Prof. C. G. Darwin sums up very briefly the present 
position of the quantum and radiation theories in 
physics, and this is followed very appropriately by 
Dr. W. W. Cohlentz's admindile discussiem of radiation 
from a practical point of view. 

Two useful contribulions on radioactivil y and radium 
liy J)r. E. A. Gwen might advantageously have been 
permitted a lengtliier treatment. The radium testing- 
work of the National Physical Laboratory has hc^en of 
vital importance to the radium market in Great Britain, 
and wc find tlie methods of test fully set out here. An 
article on radiology deals largely with the industrial 
developments of X-rays and the work of the National 
Pliysical Lalioralory on X-ray protection. 

The supreme importance of the short-base range¬ 
finder in the War needs no emphasis here. It forms 
the subject of an arresting contribution Ijy Prof. F. J. 
Cheshire. The fighting .service.*? in Great Britain have 
favoured tiie “ coincidence ’’type of range-finder, while 
llic Germans employed the Zei.s.s “ stereoscopic ” 
pattern. In the lal.ioraiory there appears to lie little 
in it a.s regards the two types, hut undei service, con¬ 
ditions it is easier to train men to get accuracy with 
the<‘oincKlcncc type, an advantage whirli is emphasised 
when an operator is working under the intense nervous 
strain induced by modi'm warfare. The battle of 
Jutland permitted a comparison between the two 
types with almost identical base lines ; and on a 
balance of evidence the coincidence type must. Prof. 
Cheshire stales, be given first place. 

Lord Rayleigh writes on the scattering of light by 
gases, a subject with wliich his name and that of the 
late Lord Rayleigh have noteworthy association. 

Prof. E. IT. Barton has a long and^nteresting article 
on sound and musical instruments in which is included 
a good, if somewhat brief, discussion of the question 
of the acoustics of building.':, a subject which is greatly 
to the fore at pre.sent, and is now receiving attention 
at the National Physical Laboratory and elsewhere. 
Attention is directed to the investigations of Webster, 
and in particular of the late Prof. Sabine in the United 
States, work w'hicli is not sufficiently known in Great 
Britain. Wc cannot afford to have many repetitions 
of the new (dunty Hall of London acoustical fiasco. 
Prof. W. L. Bragg touches briefly on sound ranging, a 
branch of military activity in which, thanks largely to 
the Tucker hot-wire microphone, we enjoyed con¬ 
spicuous ad\’antage in France during the War. 

Dr. T. R. Merton writes authoritatively on modern 
spectroscopy. A very informative article on spectro¬ 
scopes and refractometers by Mr. J. Guild ^includes 
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a detailed account of the new National Physical 
Laboratory itandard spectrometer. Spectrophoto¬ 
metry forms the subject of another article by Dr. 
K. S. Gibson, of the Bureau of Standards. 

Major E. 0 . Henrici deals with spirit-levels and 
surveying. A recent development which does not find 
a place is the shaping of the level-tube so that the 
length of the bubble becomes independent of tempera¬ 
ture changes. Prof. Horace Lamb contributes a short 
note on the vibrations of strings. 

Prof. R, A. Sampson, Mr. T. .Smith, and Dr. J. S. 
Anderson give between them an excellent and up-to-date 
treatment of telescopes, while Sir Richard Glazebrook 
himself is responsible for a number of short articles on 
optics. The volume concludes with an uninitialled con¬ 
tribution dealing comprehensively with the measure¬ 
ment of wave-lengths, which we gather from the 
list' of contributors is by Dr. W. F. Meggers, of 
the Bureau of Standards. Dr. .Meggers brings out 
in a useful summary table the striking fact that the 
range of electromagnetic waves known to science 
extends to more titan 40 octaves, from the gamma rays 
of radium on one hand to the wireless and “ electric ” 
waves on the other. Since thi.s article was written 
the gap of four or five ohaves between ultra-violet 
and X-rays has Iteen Iiridgcd, and now the only un¬ 
explored interval is one of two octaves between the 
infra-red and wircles.s waves. 

We have perforce liad to omit mention of many 
excellent contributions, but the reader will perhaps 
discern from what we have cited the quality of the 
fare that is set before him. 

In conclusion, we consider that the substantial weight 
of the variou.s volumes lends support to the view that 
they could advanuagcously be divided into two. We 
wonder, too, whether the “ dictionary ” mode of inter¬ 
polating headings in alphabetical sequence between 
the various articles has much to justify it. Each 
volume i^ provided with an excellent index which 
could readily be made to serve every requirement, and 
will normally be the first resort of any reader seeking 
information. G. W. C. Kaye. 


The Thermal Decomposition of Wood. 

The Destructive Distillation of Wood. By H, M. 
Bunbury. Pp. xx -I- 320. (London: Benn Bros., 
Ltd., 1923.) 35J. net. 

NE hundred and fifty million tons of "wood 
waste ” are produced annually, most of which, 
it is claimed, finds no useful application. Pos.sible 
•methods for the utiEsation of this material are its 
destructive distillation to give valuable products, its 
emplo^^t directly as a fuel, its use in paper pro- 
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duction, or its fermentAtion to produce ethyl alcohol. 
The first application, and wood distillation generally, 
although forming the subject of an ancient industry, 
has'not hitherto been taken as the sole title of an English 
text-book. On account of the important economic 
problem involved the author has much to justify his 
effort, and from many points of view his book is a 
success. The descriptions of plant and processes for 
wood distillation and of stills and evaporators em¬ 
ployed in the recovery of the di.stillation products ore 
lucid, and while technical details have been considered^ 
exactness in statement has been maintained. 

From an economic point of view the efficient working- 
up of the products of distillation i.s all-important, and 
naturally this proldem has received careful attention. 
The works chemist i.s confronted, among other 
problems, with the isolation of variou.s organic com¬ 
pounds from his crude liquor condensate obtained 
when wood is destructively distilled. This hetero¬ 
geneous product contains, in aqueous solution, acids, 
bases, al(‘ohols, aldchydc.s, ketones and other sub¬ 
stances, and in suspension, tiirr}' matter of a highly 
complex compo.sition. The author enumerates more 
than sixty compounds generally present, in addition 
to many others found in the crude oil from soft wood 
distillation. On distillation, after the acid products 
arc fixed, various azeotropic mixtures, both binary and 
ternary, are formed, wJiich makes the isolation of the 
individual compounds difficult. 

The observations of Guillaume and Sorel on the 
purification of alcoholic liquors generally by a steam 
distillation method arc not referred to, but develop¬ 
ments from these researches arc considered in detail, 
particularly in regard to the production of pure methyl 
alcohol direct from crude wood spirit. 

Wade and Merriman in their classical work on 
constant boiling-[)oint mixtures adopt the term azeo¬ 
tropic for such mixtures instead of hylolropic as 
proposed by Ostwald. Young and Lecat also prefer 
the word azeotropic with its more defined meaning. 
It is therefore to be regretted that in this volume the 
older term is again introduced. The author writes of 
a particular hylotropic mixture of 90 parts by weight 
of acetone, and 10 parts by weight of methyl alcohol, 
and later refers to this mixture as the “ pure ” or 
“ theoretical ” methyl acetone. 

The author has given numerous flow sheets, but 
these, it is hoped, may be developed in a future edition, 
if possible on more quantitative lines. In the technical 
records of the Ministry of Munitions the idea of flow 
sheets and flow diagrams, not only qualitative but 
also quantitative, have been emphasised, and should 
set a standard. 

The analytical methods are condensed into a dozen 
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pages, and offer no novel features. Owing to the 
drastic condensation employed, difficulties may occur 
in endeavouring to follow the directions. The alka¬ 
linity tesl for refined methyl alcohol is on the line of 
the Government “ methyl orange alkalinity test ” for 
wood naphtha for use as a denaturant, though this is 
not stated. In the abstracted form in which the test 
is described it may be misleading if applied generally. 

The separate treatment of physical properties is a 
welcome feature in a technical volume of this type. 
The scope, however, is restricted, density and humidity 
only receiving consideration. The factor of wind 
velocity as an influence on humidity ha.s not been 
indicated. More accurate practical means of measuring 
humidity {e.g. Assmann’s hygrometer) are available 
than that descri])cd. The main source of reference 
appears to be the publications of the United States 
Forest Service. 

On the assumption that wood cellulose first forms 
iavoglucosan on distillation, the author indicates how 
the two rings in this carbohydrate might be broken 
up to give many of the usual products obtained on the 
industrial plant. Pictet, however, obtained his laevo- 
glucosan from a pure cotton cellulose, while it has yet 
to be shown that the wllulosc from broadleaf or conifer 
trees will give appreciable amounts of Ijcvoglucosiin 
even on vacuum di.siiIlution. It must be recognised 
also that the non-cellulose portion of the wood has a 
profound influence on the nature of the decomposition. 
The autlior states that “ it is now established that the 
complex carbohydrates found in plants arc produced 
in the first place from fonnaldehyde which is phoio- 
synthesised in the leaves from COj and water,” and 
two references arc given to the w'ork of Paly and 
Heilbron. Possibly the w'ord established is loo strong 
at this stage in the chemistry of plant .structure. The 
chemistry of wood is restricted to eighteen pages, and 
of necessity is incom])lcte. Two structural formulaj 
proposed by Irvine for cotton ccllulo.se are given, but 
it is not made clear that even llie resistant cellulose in 
wood has yet to be shown to be of similar constitution. 
Indication should be made to the fact that Irvine 
obtained his 2 : 3 : 6 trimcthyl gluco.se from tlie highly 
methylated cellulose by hydrolysis. 

It is stated that charcoals can be represented as 
CjgHjpOj, and in a footnote it is implied that the fonnula 
is not intended to represent a single chemical com¬ 
pound. Again, in another connexion CjoH^O is in¬ 
dicated to be “primary charcoal,” and C3QU2oOg to 
be “ secondary charcoal,” Giving definite molecular 
formul®, rather than percentage composition only, to 
these residual products is not considered sound in the 
present state of our knowledge. 

Chiircoal was onginaUy th^ min produ^ sought 
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after in wood ‘distillation for metalliargical ne^, ,but 
a substitute has been found in coke^ Acetic acid and 
methyl alcohol are now the principal products desired. 
Organic and biological chemistry are, however, making 
rapid strides, and soon these producte may possibly 
be produced more cheaply by processes other than 
the thermal decomposition of wood. The gases once 
considered unimportant may yet become the mainstay 
of the wood distillal,ion process. The outlook, how-, 
ever, at present is not very hopeful, at least in coal- 
producing countries. Recent developments, which are 
very well described by the author, have been along 
two lines—the carbonising of wood in gas retorts and 
in gas producers or generators. 

Tlie text show's the mark of careful editing, and only 
a few errors and misprints have been noticed. In some 
instances a lack of uniformity in units occurs. Again, 
such statements as “ Add H2O2 to decompose the re¬ 
maining KMn04,” or “ i gram ('02=1.045 grams of 
II.COOH,” might be expressed otherwise. There is 
too great a tendency to use molecular formula as a 
kind of shorthand in the text. 

The volume is more in the nature of a well-written 
compilation of current literature than a record of the 
author’s personal experiences. It contains one hundred' 
and twenty table.s, many of them full-page, as well os 
more than a hundred illustrations and pliotograplis 
all excellently reproduced. In the printing and 
arrangement of the book there is little further to be 
desired. The only serious complaint that can be 
offered is that the price tends to restrid the book to the 
reference library rather than to place it on the shelves 
of the industrial chemist and tcc'hniral student, where it 
would be extremely useful. ]oski*h Reilly. 

Clinical Pathology. 

A Manual of Clinical Diagnosis by Means of Laboratory 
Methods, for Students, Hospital Physicians and 
Practitioners. By Dr. Cliarles E. Simon. Tenth 
edition, enlarged and thoroughly revised, Pp, 
xxiv+1125-1-23 plates. (London: HenryKimpton, 
1922.) 425. net. 

N any branch of knowledge actively processing 
in many divergent directions it is of course 
difficult to keep the whole field of investigation in 
proper perspective, and the very keenness of the 
workers in the different divisions tends to keep thein‘=" 
immersed and somewhat solitary in their own grooves. 
This disadvantage specially concerns medicine, in 
which, it is most desirable that the clinicians and the 
laboratory workers should be in dose and constant, 
touch with -each odier ; toaome this is Reeled 
by dimcal and' the^tboje^t 
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abouM be the' equal and companion of the 
physician. One of the deservedly best Icnown text¬ 
books on this important subject is Dr. Charles E. 
Simon’s, first published in 1896, the tenth edition 
of which is now before us. During its life of more 
than a quarter of a century, it has served as a kind of 
index of tiie extent of the subject, and in this connexion 
it may be noted that the present edition is more than 
double the size of the first. Dr. Simon, who speaks 
with the authority of a former professor of dinical 
pathology, a post he has given up for that of lecturer 
in medical zoology in the School of Hygiene and Public 
Health of the Johns Hopkins University, Baltimore, 
is emphatic in liis opinion that even now too little 
attention is paid to clinical patliology by hospital 
physicians, and that accordingly students and general 
practitioners are without an accurate idea of the value 
of this means of diagnosis. Dr. Simon advocates the 
establishment in every medical school of a chair of 
clinical pathology, and that its occupant should in 
every respect rank equally with the clinical teachers. 

The subject matter of clinical pathology is so con¬ 
stantly increasing that, as the author admits, it is 
impossible for a text-hook to be actually up-to-date. 
The truth of this is indeed sho\vn in this instance, for 
the date of its going to press is apparently June 1922, 
and there is not any reference to Hijmans van den 
13 ''rgh’.s test for bilirubins in the blood .scrum, now 
much employed in the differentiation of obstructive 
from other forms of jaundice, which was first brought 
prominently to the notice of British readers by Dr. 
J, W. M'Nec’s paper in the British Medical Journal of 
May 6, 1922. 

The present edition has 273 pages more than its 
predecessor, and has lieen largely rewritten, e.specmlly 
the section on para.sitoIogy, which now occupies more 
than 100 pages and is illustrated by fifty figures. 

The subject of the blood takes up more than a fourth 
part of -the volume, and, naturally from the great 
interest taken in America in the subject of basal meta¬ 
bolism, gives the methods of estimating the hydrogen- 
ion concentration of the plasma, the determination of 
the carbon dioxide combining power of the plasma, 
and the determination of the alveolar carbon dioxide 
tension. The estimation of the blood sugar and the 
tests for renal efficiency have been brought up-to-date, 
though perhaps more might have been said about the 
laevulose test in connexion witli hepatic insufficiency. 
The serological section has been entirely rewritten, 
and the author’s method of carrying out the Wasser- 
maiiQ reaction for syphilis is fully detailed and critically 
compared with that <?f Noguchi. It may be noted 
that In the, sectkin on parasites,the beading 
of ^ .isolated by ;Npguchi,^^ 
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organisms of spirochstosis icterohsemorrhagica and of 
ye&ow fever are described with a plate. 

The sectiem dmted to the alimentary canal contains 
a good account of Rehfuss’s fractional analysis of the 
stomach contents, wliich gives an insight into the entire 
cycle of gastric digestion, including both the secretory 
and the motor activities of the viscus. Lyon’s method 
of obtaining bile by means of the duodenal tube is 
described, but the*recent discussion on the validity 
of the distinction of the three categories of bile—from 
the common bile duct, tlie gall bladder, and the liver— 
obtained by thU procedure is not mentioned. 

In the second part of the work, occupying about one- 
quarter of its pages, the di.sea.ses are arranged in alpha¬ 
betical order with the essential points in their laboratory 
diagnosis. In conclusion, thi.s manual may be con¬ 
fidently recommended to dinical pathologists as a valu¬ 
able source for daily reference. 

Arg^umentum ad Communem Sensum. 

Universe. By Scudder Klyce. With Three Introduc¬ 
tions by David .Starr Jordan, Prof. John Dewey, and 
Morris Llewellyn (boke. Pp. x + 251. (Winchester, 
Mass.: Tlie Author, 1921.) lo^. 

E are told on the highest authority that there 
are tilings wliirh God has hidden from the 
wise and prudent and revealed unto babes. The extra¬ 
ordinary claim which Mr. Klyce makes in tliis book is 
that the whole riddle of the universe has a verifiable 
solution winch can be made plain to a child of six. 
Quantitatively indeed, the child might find this book 
an overdose, but qualitatively it would understand the 
argument. The author speak.s from knowledge, for 
lie tells us he has tried it and found it is so. The 
preliminary prospectus is so extravagant, and the 
account of the conception and production of the book 
(which we are told was rejected by eighteen publishers 
and turned down by twenty-five financiers, and conse¬ 
quently had to be printed by the author in a press set 
up by himself for the purpose) is so amusingly naive 
that the seriou.s student would probably decide on a 
priori grounds that its value is zero, were he not arrested 
by the names of three distinguished scholars who have 
made themselves sponsors for the author and his work. 
Two of them, Prof. J. Dewey and Dr. David Starr 
Jordan, enjoy a world-wide reputation. We are com¬ 
pelled, therefore, to treat Mr. Klyce’s book seriously. 

The first distinction to which we are introduced is 
that between qualitative and quantitatfte problems. 
It is the former which are easily solved: the latter are 
infinite in number, and os life is finite we cannot ex¬ 
haust them. It is in regard to the qualitative problems 
in religion, science, and philosophy, that Mr. Klyce 
thinks we are (doled by a trick of longu^, for 
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this in his view is what “ logic,” which he opposes (0 
” commonsense,” is, Get behind language, behind the 
sign which merely serves the purpose of a finger-post, 
to the thing signified, and the problem disappears. We 
call to mind that Descartes said, “ Give me matter and 
movement and I will make the world.” But we also 
remember Pa.scal’s remark rnnceming it, “ Quand cela 
serait vrai, nous n’estimons pas que toute la philo¬ 
sophic vaille une heure de peine.”' 

Mr. Klyce divides his task into three parts. Let us 
leave the philosophy and religion and attend only to 
the concrete science. 'The principle and method are the 
same in all three parts. All difTiculties turn out to be 
a “ trick of language,” and, when this is exposed, the 
sophistication is ol^vinus and the truth Ijet'omcs dull in 
its very obviou.snes.s. When we come to tlie definite 
treatment of mathematics and piiy.sirs the problems 
prove to be variations of the .single problem of tlie One 
and the Many. It is not easy to gi\’e a clear example, 
notwithstanding the claim of lu('id{ty. because the text 
is so laden with diffuse parenthetical remarks. Some 
notion ql the principle may he gained, however, if we 
reproduce verbatim a few sentences from the treatment 
of Newton’s three laws of movement, with which Part 
II. on Physical Science begins. ” Clearly his first law 
is suiwtantially 0({uiva!ent to what we started witli in 
formulating language—the verbal meaning of a One 
which we may arbitrarily divide. It is equivalent in 
detail to : all matter (the One), as such, has the 
‘ property ’ of not cliunging. And that is no ‘ property ’ 
at all, but an u.s.sertion that ‘ all matter' is twt-dwided 
—which is a veri)al truism at the beginning of mono¬ 
theistic speech.” .\nd tlii.s: ‘‘ ft may t)e reasonably 
held that his first law is an assertion of or agreement 
to use God the Father or One words. The second law, 
then, is a statement of God the Holy Ghost, or ‘ force.’ 
And we shall see that tiie third i.s explicit statement of 
God the Son.” 

The book covers very complete ground, and the 
author shows that he is acquainted with the modem 
mathematical and physical thcorie.s which he discusses 
in the above manner. There is a certain puzzling in- 
consi.stency, however, in finding in logic the principle 
of ” unification ” and then condemning logic as a 
trick. But whether or not readers are convinced by 
the author’s argument, they cannot fail to be interc.stcd 
in the psychology of the author himself which it reveals. 
Yet it can scarcely have been this which ha.s led Prof. 
Dewey to wrke the prologue. Mr. Klyce would render 
an inestimable service to philosophy if he w'ould per¬ 
suade Prof. Dewey to add an 'epflogue; for his pro¬ 
logue leaves us in some doubt as to whether he him¬ 
self has verified this verifiable solution of the riddle of 
the universe. 
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Tfu Study of English Speech by New Methods of Phmetic 
Investigation. By Dr. E. W. Scripture. (Published 
for the British Academy.) Pp. 31. (London: 
Oxford University Press, 1923.) 3s. 6d. net. 

Dr. E. VV. Scripture’s memoir deals with the employ¬ 
ment of instruments and apparatus which “ not only 
record the facts of .speech automatically and perma¬ 
nently, l)ut also provide for interpreting them with 
microscopic accurac}-,” and di.scusses a number of 
linguistic problems which ha\-p been or might be 
approached by these means. Philologists are divided 
more or less into two j-amps l)y the assertions of Prof. 
Sievers, of Leipzig, as to the intonation of ancient 
Hebrew, Greek, Swedish, Gothic, etc. Rejected by 
some as havdng no objective basis, his inferences are 
accepted by others at, authoritative, and are now 
finding their way into the text-hook.s, as in Streitberg’s 
‘‘Goti.sches Elemcntarbucli.” Meanwhile the numlier 
of phonetic laboratories on the continent is increasing. 
Tliere are worker.s in thi.s field in Pari.s, Hamburg, 
Prague, Uppsala, Utrecht, Louvain, Kristiania, and 
other places. 

Tlie recent correspondence on Shakespeare’s Verse 
in The Times Literary Supplement (closured April 26) 
shows liow attractive .such problems of analy.sis 
can be to those who like to work at something 
difficult, and suggests tlie need of concentration. It is 
difficult to believe that Shakespeare’s lines have ever 
been more admtriildy delivered than by Sir J. Forlie.s- 
Roliertson. A gramophone record allows tho,se proso- 
disls who judge !»y ear to revise their impression.^ 
indefinitely, wjiile a meciianical enlajgjnu’nt of the 
cur\es on the disc permits the melriej^^roportions of 
duration, amplitude, and frequency to be measured to a 
higl) degree of e.\aetne.ss, at the coitfcertainh', of much 
highly skilled labour. 

Thiorie maiMmatique des phhiomenes thermiques 
produits par la radiation solaire. Par Prof. M. 
Milankovitch. Pp. xvi + 330. (Paris: Gauthier- 
Villars ct ('ic, 1920.) 20 francs net. 

The earlier cJiapters of this work arc concerned with 
finding formula: for the amount of ” insolation ” or 
rcreplion of radiation from the sun at various latitudes 
on planets, first without atmospheres, and secondly 
with them. The formulie involve the reflective power 
of the planetary surfaces; the propagation of heat¬ 
waves in the soil and the efTects of change of obliquity 
and eccentricity of orbit arc also considered. It is 
pointed out that a rapid rotation diminishes the differ¬ 
ence Ijetween diurnal and nocturnal temperatures 
while slow rotation increase.s it. 

The second part of the book applies the formulje 
obtained to the case of the four inner planets and the 
moon. For the earth the author discusses secular 
changes of climate depending on changes of obliquity 
and eccentricity, and regards Croli’s theory as stiU 
tenable, being thus in opposition to most recent 
climatologists. 

Prof. Milankovitch concludes that the thin air on 
Mars allows a ccffisiderable amount of heat to reach 
the soil by day, but that the nights are intensely cold. 
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Mercury and the moon ere concluded to sufier from 
great extremes of climate, while the high albedo of 
Venus indicates that much light and heat is reflected 
without reaching the surface, so that the temperature 
of the latter may be moderate. A. C. D. C. 

Handhuck der Inologischen Arbeilsmeihoden. Heraus- 
gegeben von Prof. Dr. E. Abderhaldcn. Lieferung 
94. Abt. IX: Methoden zur Erforschung der 
Leistung des tieri.schen Organismus. Teil i, Heft 
3 : Methoden der zoologischen Forscliung. Pp. 439- 
584. (Berlin und Wien ; Urban und Schwarzenherg, 
1923.) i 3-3 Schw. francs. 

The present number of tl)is extensive work is devoted 
to method.s of zoological investigation. The first 
article, by L. Neumayer, deals with the fixation of 
tissues fur histological purpose.^, and pnividcs a useful, 
well-arranged account of the various fixatives, with 
note.s on llie different tissues to wiiich they arc applic¬ 
able. There are also abundant references to the 
literature of the .subject. The second article deals 
\\ith entomological technique, and i.s contributed by 
Alliert Kocli. In this account are imduded de.scrip- 
tinn.s of all the vuriou.s entumolugiia) methods of 
collecting and mounting .specimens, rearing larva*, and 
the preparation of material for histologicid study. 
The third article, l.iy W. A. Collier, deals with tlic 
determination of age in fislies by means ol growth 
jihenomcna afforded by the otoliths, opercular Inmos, 
und .scak‘.s. 

The lust article is by Th. MoHison. and treats of 
serum diugnosis as a test of atVinities as applied 
to zoology and anthropology. PrevmiLs parts ol tliis 
work have alread)* receded notice m our c()lumns, 
und the pre.sent coinrilnition is no exception to the 
gencrul standard of excelience that cluiracterises this 
encyclopaedic treatise. 

La Lampe d trots fledrodcs. Par Prof. C. (lutton. 
(Kecueil des C'onferenccs-Raj)ports <le Documentation 
.sur la Physique. Vol. 5, Sene, Conferences 11, 
12, 13. fiditc ]jar la Sociele Jourml de Physique.) 
Pp. 181, (Puns: Lcs Presses umversitaires de 
France, 1923.) 15 francs. 

Radio engineers will welcome this liook by Prof. 
Gutton. He .starts by gi\ mg a complete account of the 
phy.sical phenomena utilised in the three terminal 
thermionic valve. Full use is made of characteristic 
curve.s, and formula* given by Richardson, Langmuir, 
and Clerk Maxwell are quoted. In the .second chapter 
several good types of apparatus suitable for amplifying 
are described and approximate formulae are obtained 
for them. In the next chapter oscillating circuits arc 
given, the theory being well and clearly explained. 
The theory of the methods of using filters to eliminate 
harmonics i.s also given. Next comes the theory of 
detectors and detecting circuits. Finally the arrange¬ 
ment to get “ negative resistance ” is shown and 
the methods of obtaining high frequenev' currents by 
utilising suitable valves are described and their useful 
applications in making electric measurements are 
explained. The author defines the resistance of a 
circuit as “ negative ” when an infinitesimal reduction 
of the terminal voltage produces an infinitesimal 
increase in the current. 
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Biolope der Tiere Deutschlands. ‘ Bearbeitet unter 
Mitwirkung zahlreicher Fachleute und herausgegeben 
von Dr. Paul Schulze. Lieferung i. Teil 2: Spongi- 
aria. Von P. Schulze, Teil 3 : Cnideria. Von P. 
Schulze. (Berlin : Gebruder Bomtraeger, 1922.) 

This is the first of a scries of booklets giving an account 
of the general biology, phy.siology, life history, and 
ecolog)' of the animals comprising the German fauna. 
Marine forms arc nipittcd from considerations of space. 
No systematic treatment is attempted, and only so 
much of the anatomy, histology, and embiy’ology of the 
animals is included a.s is neccs.sary for a proper under¬ 
standing of their biology. It i.s essentially a book of 
Nature study, wholly excellent in conception, popular 
in intention and strictly scientific in treatment. It will 
l»e issued in a series of pocket volumes, on the line.s of 
Braucr's “ Siisswas&erfauna,” and when completed will 
form a companion work to Bruhmcr’.s “ Fauna von 
Deutschland,” in which the systemalics of the groups 
are dealt with. Tlie work is intended for use in the 
fieldh) students,teach(Ts,and ficldnaturalisugcnerany, 
and should be of the greatest value in stimulating the 
study of Nature on a .scientific liasis. There is room 
f(jr a similar work on the British land and freshwater 
fauna; but until such appears this book w'ill, at any 
nttc partially, fill t)ie need. 

The Common Birds of India. Described by Douglas 
Dewurand illustrated by G. A. Levett-Yeats. Vol. i. 
The Sportsman's Bird.s,Wild Fowl, Game Birds, and 
Pigeons. Pan 1 . Pp. viii + 44. (Calcutta and 
Simla : Tliacker, Spink and C'o., 1923.) Rs. 2.8. 

Mr. I )EWAR conlemplate.s a scries of volumes (five in all^ 
of about 140 page^ eaiL) dealing willi the birds of 
' India as a whole and forming a profusely illustrated 
I work of a popular nature designed for the guidance of 
I sportsmen and the non-scicntific resident. The first 
part deals with the ducks, .sw'ans, and geese, and 
though the style is ton journalistic, the matter is 
excellent as a giKid account of the .salient features of 
tliese bird.s and of their general natural history. A list 
of vernacular names and an easily u.sed key for ready 
identification are two features of special value which 
we hope will be continued in later volumes. Mr. 
Levett-Ycats’s illustrations add considerably to the 
usefulnes.s of the work and arc worth the expenditure 
of a little more care in reproduction. There is room 
for this book, and wc hope that Mr. Dewar will receive 
sufficient .support to justify him in carrying the project 
to completion. 

La Vie des atonies. Par Prof. A. Buutaric. (Biblio- 
theque de Philusophie scientifique.) Pp. 248 + 4 
planches. (Paris: E. Flammarion, 1923.) 7.50 
francs net. 

Prof. Boutaric deals in an interesting way with the 
recent advances in physics which led t^ the present 
view of the structure of the atom. The last part of 
the subject is treated only very briefly, but the funda¬ 
mental experiments are clearly reviewed. The treat¬ 
ment is nnn-mathematical, and the book will be read 
with interest by those who wish to obtain some con¬ 
ception of the radical changes in outlook which have 
I resulted from recent work. There is no index. 
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Letters to the Bditor. 

\ThA Editor doet not hold himself responsibU for 
opinions expressed by his oorrespandents. Neither 
can he undertake to return^ nor to correspond wHk 
the writers of rejected manuscripts intended for 
this or any other part of Nature, No notice is 
taken of anonymous communications^ 

The Mass-spectrum of Copper, 

The number of elements of ,which the isotopic 
nature has been determined is now large enough to 
»vc considerable weight to statistical relations. 
Among elements of odd atomic number two dehnite 
empirical rules stand out. The first Ls that none of 
them consists of more than two isotopes. Tliis has 
no exception so far. The second is that the more 
abundant of the two con.stituents, or both, will be 
of odd atomic weight. The only exception to this 
is the element nitrogen ; moreover, the only even 
isotopes at all are the weaker constituents of lithium 
and boron. That both of these rules should be 
violated by copper having the three i.sotopes 62, 64, 
66, announced recently by Prof. Dempster, seemecl 
therefore excessively improbable. 

I have now been able to obtain the mass-spectrum 
of copper by employing cuprous chloride in the 
accelerated anode ray method, used with the mass- 
spectrograph. The lines arc faint, but their evidence 
is conclusive since they appear at the expected 
positions 63 and 63 ancl have the intensity ratio, 
about 2.5 to I. predicted from the chemical atomic 
weight 63.37. The positions of the lines could be 
determined with great accuracy by comparison with 
the line 56 due to iron derived from the anode con¬ 
tainer. No deviation from the whole number rule 
was observed. 

With regard to Prof. Dempster’s results {Nature, 
July 7, p. 7), it is very suggestive tliat the intensity 
and grouping of the lines he ascribes to copper agree 
exactiy with those of the strong isotopes of zinc. It 
seems possible, therefore, that they are due to the 
presence of traces of that element either in the 
copper or more probably, together with the rubidium 
he mentions, in the furnace material. 

F, W. Aston. 

Cavendish Laboratory, Cambridge, July 23. 

Polar Temperatures and Goal Measures, 

For some years I have held a view of the possible 
origin of some at least of the coal measures of the 
polar regions that is not found in the ordinary 
geological text-books. After discussing it with a 
dozen friends who are geologists, and some of them 
specialists in glacial geology, I have concluded— 
somewhat to my surprise—that the theory is new. 
A short statement of the tlieory may therefore be 
desirable. 

It is generally considered that certain plants are 
not limited in their geographic range, by no matter 
how intense a cold in winter, if only they have an 
adequately hot summer. Apparently this hot summ^ 
may be very short and still the plants prosper. 
Notable examples are the black spruce of northern 
Canada and similar trees in the northern part of the 
Old World. «■ 

In the western hemisphere I have examined 
specimens of coal from 79” north latitude. So far 
as the material could be Identified it was coniferous. 
In other deposits almost equally far north I have 
found gum and pine cones. 

The northern limit pf conifers' in North America 
at present is between and 69° north latitude. 
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That tibis Oniit k deteri&h^ not by intm^tycof 
cold in winter, but by of heat in summer, is 
shown by the luxuriance of the black'spniqe and 
several other trees in the nio.Qntain valleys of tlie 
Yukon, where the minimum temperatures in winter' 
are from 10® to 20® lower than at the northern limit 
of trees. This northern limit is therefore deter¬ 
mined the proximity of the Arctic waters clfilled ‘ 
by floating ice, which lower the summer temperature. 

The United States Weather Bureau frequently 
reports temperatures above 90® in the shade, observed 
under stanaard weather bureau conditions, at Fort 
Yukon in Alaska, just north of the Arctic circle. 
The Bureau occasionally reports 95® F., and has 
reported even 100® F. The Canadian Weather 
Bureau reports nothing above 88® F., but that is 
because its northern stations are strung out at intervals 
along the northward flowing Mackenzie River. On 
two journeys down this river (1906 and 1908), and 
from common report as well as from weather bureau 
observations, I Imow that there is on most occasions 
a wind blowing with almost the steadiness of a trade 
up the Mackenzie valley from the Polar Ocean. 
Explorers who have been in the Canadian Arctic, 
away from the Mackenzie wind-trough, have observed 
temperatures much higher than those recorded by 
the Weather Bureau. 

We have, then, observational confirmation of the 
theory, according to which the pola: regions receive 
about as much heat for five weeks in summer as 
does the equator. 

Most observers reporting climate from the polar 
r^ions have done so from locations on shipboard 
or on a sea-coast, where the downpour of the summer 
sun’s heat has been neutralised by the chill of the 
ocean stored up through a long and cold winter. 
It is true that tlic ground in the Arctic is frozen, 
and that the temperature of the earth 40 or 50 ft. 
down has been found to be about i-io® F., whereas 
the ocean 50 ft. down would have a temperature 
about +29® F. Soil and even rock are, however, 
poor conductors of heat, and tlie ground chill is 
imprisoned, while the ocean cliill is freely liberated. 
Furthermore, the great heat of summer produces on 
most land surfaces a mat of vegetation, which is an 
even poorer conductor of heat than the earth itself. 
Tliis is why a thermometer 6 ft. above a datap 
meadow in the arctic regions of Alaska, protected 
from the sun's rays in the usual weather bureau way, 
is able to record temperatures ranging from 60® F. 
to 100® F. almost every day for a period of several 
weeks in midsummer. 

Consider now what the weather conditions in the 
Arctic Regions would be if, instead of the present 
ocean ranging in depth from one to three miles, we 
had an extensive low land—say a continent as low 
and as flat as Australia, with the North Pole near 
the centre of it. Better still, assume that the low 
land of northern Siberia, with physical characteristics 
such as it now has, were to extend to and beyond 
the North Pole, including a large part of the Canadian 
Archipelago, or even joining up with North America 
itself. Remembering, that the sun delivers about as 
much heat in the Polar Regions as in the Tropics 
in midsummer, and also the observation that frozen 
ground has little effect upon the temperature of the 
air above it, then accordmg to recorded midsummer 
lowland temperatures at present in the Polar Regions, 
we should nave at the North Pole July heat of 
so-called " tropical" intensity, and conaitioos all 
over the Arctic suitable for dense forests of black 
spruce,and other trees and-dumbs, without calling 
upon any further alterai^ in emriionment—anch 
as diSerent'-chdnical nomi^itioo, oi the d t m o e j ^ eff e . 



NATURE 


AUGUST 4, I9a3j 


U of tile earth's axis, a change in the shape 

of the earth's orbit, or an increase of solar radiation. 

It is well known that perpetual ground frost to 
within ib or 15 inches from the surface does not inter¬ 
fere with the prosperity of a black-spruce forest. At 
Fort Macpherson, N.W.T., Canada, for example, wo 
have trees a hundred feet high growing straight and 
dose together, and yet I have observed m midsummer 
that the perpetual frost around their roots was less 
i^n a foot below the surface. 

As stated above, I do not offer this explanation 
of certain of the coal measures in connexion with 
any allegation that the Arctic was once an extensive 
low land, but merely as an hypothesis which can be 
•called upon in case other evidence shows tliat extensive 
low land may once have existed there. 

Coal has been found in the Antarctic no less than 
in the Arctic, The Antarctic is at present in large 
part an extremely high continent, but it is at least 
worth considering whether it may not have been a 
low land at the time when the cOal was formed tlierc. 

It has been abundantly shown that permanent 
snow on land in the polar regions depends on altitude 
and precipitation rather than latitude. Nansen has 
said that on the low land of northern Siberia no 
permanent snow has been found, and that he feels 
certain none can be found. Many travellers, includ¬ 
ing myself, have reported from northern Canada, 
northern Alaska, anci from the islands to the north 
of Canada, the total alwciice of bodies of permanent 
snow large enough to be called glaciers, though there 
are small snow-drifts at the end of summer in the 
shadowed bottoms of deep ravines in some of the 
Cana/lian islands, (rrccnland is 90 per cent, coverecl 
with ice, but the largest ice-free area in Greenland 
is near its northern end, showing that altitude and 
precipitation rather tfian latitu<lc arc the controlling 
factors. The smaller glaciers of Franz Josef, Spits- 
Dergen, Ellesmere, Heiberg, North Devon, and the 
one or two small glaciers of liafhn Island, depend 
similarly on altitude and precipitation. A mere 
change of altitmle without change of area might 
therdore remove the whole ice-cap of Antarctica— 
or certainly it could be removed by a reduction to 
a general level below 2000 ft. and perhaps a slight 
increase in area. With the ice once gone, only the 
Antarctic shore.s would be kept cool in summer by 
the sea. the interior promptly adopting the extremely 
hot June and July weather now found in the Arctic 
lowlands, thus bringing conditions suitable for spruce 
forests and the development from them of beds of 
coal. ViLHJALMUR StEFANSSON. 


The Trichromatic Theory of Colour Vision. 

The history of the spread of knowledge regarding 
the Young-Helmholtz theory of colour vision is a 
very curious one. As in the case of all other great 
theories, its range of po.s.sible application far exceeds i 
the demands made upon it for the explanation of 
actual facts. Limitations have to be imposed upon 
it here and there in answer to inquiry as to which 
choice out of several has been the one adopted by 
Nature. This process is in accordance with the 
development of all great theories. In the earlier 
stages powerful restrictions are adopted in order that 
advancement may be made. When these are found 
to be too restrictive a wider postulate is made so as 
to include a wider group of facts within the scope 
of the theoty; and, the whole development being 
simple and <mecti the theory at last stands forth as 
no longer a theory but a fact greater smd wider than 
any of the of facts are c^tained within 
its boiin^. the ttory is now*^p^. 
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from certain tMitative developments, a fact standing 
upon as wide a basis of exp^ience as any so-callea 
fMt of which we are cognisant. 

This statement also holds in the case of the kinetic 
theory in general. But, if the great developments 
by Clausius, Maxwell, and others more recently, were 
unknown; if nothing were known beyond the 
rwults of the early rwtrictive postulate of perfectly 
hard, spherical, smootli. and elastic atoms; com¬ 
mentators of to-day might readily be found con¬ 
demning the theory, and asserting that it could not 
explain the facts^ which the recent workers have 
shown to l>e direct and simple consequences of its 
naturally developed postulates. This, or rather 
worse, is exactly the position with regard to many 
present-day criticisms of the trichromatic theory of 
colour vision. These are evidently made in entire 
obliviousness of developments actually made by 
Helmholtz himself. 

A still more curious condition which subsists is 
that the commentators arc not entirely worthy of 
blame. For the later developments have never 
become common scientific property in Britain, while 
the early developments became widely known. 

As examples of the criticisms I give some statements 
taken from Dr. Edridge-Green’s book on colour vision. 
In doing so I desire to make it clear that I am making 
no attack upon his valuable and interesting work; 
I am only replying to his strictures upon the Young- 
Helmholtz theory, in which he, in my view, in¬ 
advertently draws quite undeserved and wrong con¬ 
clusions. In chap. XXX. he gives six arguments 
which he hold.s to be conclusive against the Young- 
Helmholtz theory of colour vision, and ei^ht against 
the Young-Hclmholtz theory of colour blindness. I 
assert, on the contrary, that the theory gives a simple 
and direct account of the phenomena in each case; 
and I give the mode of deduction in five cases. 

" The theory docs not explain why there should 
l>e a defect in hue perception in those who have lost 
one of their sensations.'^ Now, actually, the theory 
explain.^ it beautifully. Thus in any stretch of wave- 
lengtlis in which two of the tliree sensation curves 
have opposite .slopes, hue discrimination is corre¬ 
spondingly strong. Therefore annulment of one of 
these curves diminishes it. 

“ The theory does not explain why many dichromics 
have a luminosity curve similar to the norm^." 
This is an example of overlooking the later develop¬ 
ments of the theory. If the dichromasy arises from 
fusion of two of the sensation curves, the distribution 
of luminosity may be unaltered. 

" There arc not two or three definite varieties of 
colour blindneas, as there should be according to the 
theory.” Here again there is oversight. In the 
hard-smoolh-elastic-.spherical-atom stage of the theory 
this might have been asserted. Actually, according 
to the theory as left by Helmholtz, there may be a 
doubly infinite variety of cases of colour blindness. 

“ How could the loss of half of hypdthetical 
green sensation cause dichroinatism The answer 
IS simple. Given one sensation curve intersecting the 
other two, if lessening of its ordinates by one half 
makes it fall entirely within the others, dichromasy 
is present. 

On p. 210, and also in the Phil. Mag., Nov. 1922, 
Dr. Earidge-Green describes another o^e. ” A man 
with shortening of the red end of the spectrum and 
normal colour discrimination will put together as 
exactly alike a pink and a blue or violet much 
darker. If, however, the pink and blue be viewed 
by a normal sighted person through a blue-green 
which cuts off the red end erf the spec^m, 
:botb win app^ illentical in hue and colour. This 
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proves (inclusively that the defccJ is not due to a 
diminution of a hypothetical red seosation, because 
all the rays coming through the blue-green glass are 
supposed to affect the red sensation, and yet we have 
bcCT able to correct the erroneous match by the 
subtraction of red light.” 

Now the question of a longer or shorter spectrum 
with otherwise absolutely normal vi.sion is one which 
can bo dealt with e(jually easily by all theories. To 
show the power of the Voung-HelrnhoHz theory, 1 
shall take the most extreme case possible, that in 
which the peculiarity amounts tc^ dichromasy. I^et 
the pink and violet colours be represented by 
+yiG and .TjR ■! +^2^ respectively, in 

the usual trichromatic notation ; and let the colour 
abstracted by tlie blue-green glass be c^li 

in the case of the pink, and a.^R f&^G in the 
case of the violet. So the colours seen by the normal 
eye are {^i - rti)R+(.v, -/^i)G-| - Ci )13 and 

R -t (y* 7 -f (Zi - Cj) B re.spectively. If these appear 
to be iilentical, we have y,-yj = 

*1 - -^2 = Cj - fj. These are the relations which 
must subsist amongst tlie uniiiablc colours and the 
colours absorbed by the unifying medium. Now let 
the dichromasy c6rre.spond 'to the condition ^R-i 
TiG-Hf® JT-f). 'i'he pink and violet are then express¬ 
ible as (.Vj-2i^/f)R4-(Vx-ii7}/.f)G and (Xi-r, 5 R)R + 
(y* - respectively. These being identical, we 

have (^1 - x^): (y, - yj} : {z^ -z^) ■■ kirj: which are the 
conditions for J.)r. licIrigc-Greeirs ca.se. The tri¬ 
chromatic theory, so far from being helples.s, as he 
asserts, not merely accounts generally for the 
phenomenon, but tells quantitatively as well as 
qualitatively what i.s happening. \\. IT-i>die. 


Distribution of Megalithlc Monuments. 

Mr. O. G. S. Ckaw’foko, in Naturi-. of May 5, 
p. 602, criticises what he terms my ” speculations ” 
concerning the distribution of uiegalithic momunents 
in England and Wales. 1 am sorry tliat apparently 
he did not trouble to read tlic paper, and to see 
exactly what I had to say on the matter. My aim 
was to urge tliat there is a connexion, in England 
and Wales, between tlie distribution of megaliths 
and certain geological formations, the Granite in 
Devon and Gornwall, the Chalk iu Dorset and Wilts, 
the Lias in Gloucester and C)xfor<l. and so forth. In 
this 1 found that 1 had been anticipalcil in part by 
Mr. Crawford himself. Where we differ, of course, is 
in the interpnHation of the evidence. 

An examination of the paper will show Mr. Crawford 
that 1 am well aware of the difficulties involved in 
the theory that the builders of megahthic moniinients 
were attracted to this country by the stores of gold, 
copper, lead, and so forth, that it conlainetl, and 
that I discu.sscd the very points to winch he directs 
attention. It must never be forgotten, however, 
that megaliths arc found in all parts of the world, 
and that possibly the explanation of the presence 
of these monuments in one country may serve to 
explain their presence elsewhere. All I have done 
is to put forward the theory, based on evidence 
from all parts of the world, that the megalithic 
civilisation of western Europe was derived from a 
metal-using civilisation in the Ancient East. 

The attent'on of all who are intere.sted in the 
matter is being directed to the excellent work now 
being done by Mr. Crawford at Southampton, and 
we are all eagerly expecting the publication of the 
fresh distribution maps of megalithic monuments 
that Mr. Crawford promises us. But. admirable as 
such work is, the final solution of the protilems 
presented by these monuments may, after all, come 
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from a wide survey of facts derived from kU parttf 
of the world, and not necessarily from detailed work 
in a limited part of the field. W, J. Perry, 

The University, Manchester. 


The Concentration of Hemoglobin in Blood 
Corpuscles. 

I HAVE very little doubt that Dr. Gorter is right in 
suspecting that the method which is commonly used 
for determining the volume of the red blood corpuscles 
by centrifugalisation is not trustworthy (Nature, 
June 23, p. 8,^5). Whether the red corpuscles are 
biconcave discs or hollowed cones, or indeed, whatever 
their shape may be, they cannot be packed together 
without leaving spaces Ixitween them unless they are 
deformed : and if they arc deformed there is every 
reason to be suspicious about their water content 
remaining unaltered. 

The usual method is to centrifuge the blood until 
the volume of the cells cease.s to become smaller, the 
apparatus generally making 3000 to 5000 revolutions 
a minute with a disc of something less than a foot. 
It is easy to convince oneself that the final result 
depends on just how the process is carried out, for 
it is (lifferenl if the blood is first gently centrifuged, 
say at about 2000 revolutions, and then exposed to 
the full .speed, from what it is if the high speed is 
u.sed from the beginning. So dependent is the figure 
obtained on the precLse details of the method that, if 
real comparisons between different bloods is requirerl, 
it st*ems to be essential that they must be in the 
centrifuge simultaneously. 

'fhe method seems never to have been examined 
critically. What is w.anted is a comparison between 
it and the results calculated from the concentrations 
m w'hole blcKKl and in pla.sma of some .substance 
present in plasma and not m red corpuscles, wliich 
can be estimated with a high degree of accuracy. 
Without some control of this kind the method must, 
for absolute values at any rate, remain under suspicion. 

A. K. Boycott. 

Medical School, • 

University College lio.spital, W.C*. 


Effect of Plant Extracts on Blood Sugar. 

OUK studies in connexion with insulin led u.s to 
the conception tliat carbohydrate metabolism is 
performed by an oxidising ferment mechanism. This 
theoretical conception induced us to test vegetable 
material, known to contain oxidases and peroxidases, 
for oxidising substances having an insulin-like action. 
In December 1922 we injected 5 c.c. of juice from a 
new potato intravenously into a 1500 gm. rabbit and 
noted a fall of blood sugar in one hour from 0'i7 to 
0*13 per cent. Since then we have found that sterile 
pieces of raw potato, and juice expressed from these, 
introduced into a glucose solution, after incubation 
for twenty-four hours at 37® C., caused this to lose' 
from 26 to 36 mg. of glucose per 100 c.c. These 
results were published in the Jour. Amer. Med. 
Assoc., June 2, together with results indicating a 
diminished glycolytic power of blood from diabetics. 

Winter and Smith published a note in the Journ. 
Physiol. 57, 40 (Nos, 3 and 4), 1,922, which reached 
the United States in April last, and in Nature of 
March 10, p. 327, stating that they had obtained an 
insulin-lilu substance from yeast. 

CoUip, in Nature of April 28, p. 571, states that 
he, waking independenuy, found an insulin-like 
substance in various veg^bles, in yeast, and in 
clams.. CdUip's. stud^ on insulki are of mestiniable 
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vftlae and made it possible to obtain insulin from 
animal pancreas in quantities for practical use. He 
expected to find an insulin-like substance wherever 
glycogen occurred in Nature, and for this reason 
looked for it in vegetable extracts. Our belief that 
oxidising ferments cause glucose metabolism led us 
to examine vegetables for these ferments and for 
substances with an insulin-like action. It seems that 
Collip’s theory and ours dovetail. A storehouse of 
food (glycogen, starch, etc.) and a ferment for the 
metabolism of this foorl are necessary wherever 
growth occurs in vegetables. 

Our studies have Ted us to the tentative suggestion 
that insulin, which is apparently not itself an oxidase 
or peroxidase, indirectiy stimulates or activates 
oxidising ferments in the tissue cells to action upon 
glucose, whereas vegetable extracts contain active 
oxidising ferments and act directly when injected 
into animals. 

It would seem that the work of Winter and Smith, 
of Collip, and of ourselves was being carrietl on 
simultaneously and independently. Collip, very 
properly, suggests that “ These authors [Winter and 
Smith] would, therefore, share coincident priority 
with me in this particular.” We think that we 
should be included in this share of priority. 

William Thalunner. 
Margaret C. Perry. 

Laboratories of Columbia Hospital, 

Milwaukee, Wis., June 20. 


Scientific Names of Greek Derivation. 

Dr. J. W. Evans’s letter in Nature (July 7, p. q) 
may serve as an excuse for commenting on certain 
names which have recently been introduced into zoo¬ 
logical literature without suiUcient regard for etymo¬ 
logical principles. Bathosella and Lciosella (Polyzoa) 
may be given as examples of a series of new genera, 
proposed in 1917 an<l later years, with the deriva¬ 
tions, as stated, bathos, deptli, and Icios, smooth, 
respectively. In these genera the entire Greek 
word is used, instead of its root, and the generic 
name is completed by the addition of a Latin diminu¬ 
tive termination. The suffix -sella is in any case 
likely to cause confusion in Polyzoa. among which 
-cella is the termination of many familiar generic 
names. 

A second series of new genera ending in -nea is 
also of recent introduction, to express an affinity to 
Idmonea, which was presumably based on Wmw*'. 
Mesonea and Plcuronea may be mentioned as ex¬ 
amples of this misused employment of -nea. • A 
third unfortunate suggestion has just been made, to 
the effect that the Latinised form of or (a 
^est) should be added to the generic name of a host, 
in forming the trivial name of its parasite. Among 
the illus^ations of this supposed emendation in 
nomenclature are ranaxena and bufoxena, both ba.sed 
on Latin words. 

According to the Rules of Nomenclature, generic 
and trivial names cannot be rejected on purely 
etymological grounds. The same rules do not apply 
to group-names, and it is accordingly justifiable to 
suggest that some of them may be amended; for 
example, that Aplousobranchiata, which has been 
propo^ in TumCata, should be replaced by the 
more euphonious name Haplobranchiata. 

Dr. w. D. Lang {Geol. Mag., N.S., December, vol. 
iv., 1917, p,. 282) has pi«viouuy discussed some of the 
points I hia^ indited. It may be useful, however, 
to raise 'a protest against the continued introduction 
of namn l& ^e^ce of aoceptt^ principle^ 


and I venture to think that this practice will not tend 
to raise scientific nomenclature in the estimation ol 
scholars. Sidney F. Harher. 

British Museum (Natural History),. 

July 7 - 


In 1844 Sir John Hcrschel wrote to Owen regretting 
his spelling of the name of the fossil bird Dmorhis, 
and urged that a Frenchman would pronounce the 
word Denomis, which he would not cfo had it been 
spelt Deinornis. ^To this Owen answered by directing 
attention' to our pronnneiation of the word receive. 

Herschcl does not seem to have retorted, but he 
might have done so by quoting— 

“ segnius irritant aninios demissa per aurem 
quam quae sunt oculis subiecta ndelibus et quae 
ipse sibi tradit spectator,” 

And the retort would have been final, 

F. Jeffrey Bell. 
The AtlienjEum, Pall Mall, S.W.i, 

July 8. 


The Scattering of Light by Anisotropic Molecules. 

Prof. L. V. King's interesting letter on this subject 
in Nature of May 19, p. 667, calls for comment, as his 
results do not seem to be acceptable in the light of the 
work carried out at Calcutta in this field during the 
past two years. 

Any proposed scattering formula should satisfy two 
simple tests, namely, that for a fluid consisting of 
isotropic molecules it should reduce to the Einstein 
formula, and that for a sufficiently rarefied fluid it 
should become the Rayleigh law of scattering. Prof. 
King’s formula (3) satisfies neither of these tests, as can 
easily be seen on putting p =0 in it. The appearance 
of the adiabatic compressibility in the formula is 
inconsistent with thermodynamic principles. Einstein 
lia.s vejy clearly pointed out that the expression for 
scattering must involve the isothermal and not the 
adiabatic compressibility. Further, the omission 
by Prof. King of the factor (M*-f2)*/9 which appears 
in Einstein’s formula, cannot be reconciled with the 
acceptance of the Lorentz refraction formula for a 
fluid consisting of isotropic molecules. 

Prof. King’s explanation of the diminution in tiae 
depolarisation in the case of liquids, which occurs as 
the critical temperature is approach^, as due to the 
breaking up of crystalline aggregates, seems inappro¬ 
priate in view of the fact that a precisely similar effect 
IS shown by vapours, where obviously the conception 
of crystalline aggregates is entirely out of place. Mr. 
Ramanathan's paper on the scattering of light in 
benzene vapour at nigh temperatures, wmch is appear¬ 
ing in the Physical Review, clearly illustrates this. 
The effects observed both in liquids and vapours have 
been very simply explained without recourse to 
artificial hypotheses in my papers in the Phil, Mag. 
for January and March, where quantitative data 
strongly supporting Einstein's formul® are set out. 

The fimaamental error in Prof. King's reasoning 
seems to arise at the point where he suggests that a 
fluid consisting of comparatively stationary aniso¬ 
tropic molecules, with equally probaWc orientations 
in all directions, would scatter only pointed light. 
This is certainly not the case. It can easily be seen 
on resolving the effect due to an aelotroplc molecule 
oriented axSltrauily that the components perpendicular 
to the light vectc^ in the incident wave are affected 
witii a sign which may be either positive or negative^ 
at random, irrespt^ve of ue position of the^ 
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molecule in space, and hence, in finding the total 
components in these directions, we have to add the 
intensities, not the amplitudes. A fluid consisting 
of anisotropic molecules oriented at random must 
therefore necessarily scatter unpolarised light in 
proportion to its density, and as remarked in my letter 
in Nature ol March 31, p. 428, considerations similar to 
those which enter into the Lorentz refraction formula 
introduce a further factor (m“-I-2)*/q, which increases 
the unpolarised scattering to be expected. The whole 
question will be found elaborately discussed in a paper 
by Mr. Raraanathan in the Proc. Indian Association 
for the Cultivation of Science, vol. viii., Part L, just 
published. 

I think I should make it clear that the suggestion 
made in my letter in Nature, March 31, and endorsed 
with some modifications by Sir William Bragg, re¬ 
garding the relations between the liquid and the 
crystalline states, is V(jry different from tliat put 
forward by Prof. King. In iny opinion, neither the 
facts regarding the scattering of light nor the X-ray 
data require the assumption of the existence of crystal¬ 
line aggregates in lujuids. All that the experimental 
facts suggest is that the molecules in a liquid influence 
the orientations of their nearest neighbours to a 
sensible extent, and that this results in the amount of 
unpolarised light scattered being somewhat smaller 
tlian on the hypothesis of random orientations of the 
molecules. 

C. V. Raman. 

210 Bowbazaar Street, Calcutta, 

June 15, ! 


The Doublet Separations of Batmer Lines. 

In his tlieory of the- structure of the lines of the 
Balmer Series based on the principle of relativity, 
Sommerleld shows that each of the members of the 
series should consist of a doublet and that each of 
the components of these doublets should possess a 
fine structure. The calculation.s show besides that 
the frequency difference for these doublets should be 
constant over the whole of the Balmcr Series and 
should be equal to o’3fi cm*h For Hn the separation 
should perhaps be slightly less. As the theory 
applies equally well to the doublets of the corre¬ 
sponding series in the spectrum of positively charged 
helium, these were investigated by Paschen and were 
found to have separations thal lead to a value of 
0'36454 :.o'oo 45 for the frequency difference of the 
doublets of the Balmer Series. 

Since the publication of Paschen'a work on helium 
a number of investigators, including the writer, have 
attempted from the measurements on the separations 
of Ha and and in some cases of Hy and H« to look 
for evidence that would lead to a conftnnation or rejec¬ 
tion of Sommerfeld’s theory. Up to the present tlie 
results obtained could not be considered as satis¬ 
factory. There was a lack of agreement in the values 
obtained for the separations by different investigators, 
and on the whole the values obtained were less tlian 
that demanded by the theory. In the case of the 
obswvations made by myself and Mr. Lowe on the 
B^iarations of and H«. values were obtained that 
seemed to point in the direction of a steady decrease 
in the frequency differences as one passed to the 
higher members of the series. 

At my suggestion the matter was re-investigated 
recmtly by one of the research workers in the 
Laboratory of the U niversity of Toronto, 

Q. H. Sh?h|ti. In his experiments the tubes were of 
a specisd deii^ and Wore cooled with liquid air. 

His mefhod of operatl|ig those tubes, wUch will be 


described later in his own paper, enabled him b 
eliminate practically the whole of the secondar 
spectrum and thus permitted him to include in th 
measurements of the doublet separations that of H 
as well as those of H® Hs Hy and Ha. 

The results are the following : 



Liae. 

Wave-length, 

ScpnMlIon of the 
Components. 

Error. 

dA. 



Ha 

A 

u'M.H A 


0*02 cm"^ 


Ha 

4«<n‘.n M 

o'oSj .. 


O'OI „ 


Hy 

4340*,|b „ 

0*070 „ 

«'U .. 

0'02 „ 




o-ot>i „ 

0'3b „ 

0’02 „ 



3970-07 „ 

o'«55 

0*35 M 

0'02 „ 


It will be seen that as far as the doublet separations 
arc concerned, they afford a striking confirmation oi 
Sommcrfcld’s theory. J. C. McLennan. 

The Atlienaium, 

July 2. 


“Guide to the Mollusca.” 

With reference to the review of the " Guide to the 
Molhisca ” in Nature of July 21, p. 03. may I be 
allowed to point out that our rather cautious state¬ 
ment, “ A species of Helix has been said to tolerate 
a temperature of -i2()®C.,” was based on Pictet's 
paper “ De Temploi niethodiqnc des basses tenipi^ra- 
tures en biologie " (Arch. Scj. I^hys. et Nat. GenSve 
(3) XXX., 1893, pp. 2g3-3i4). The reviewer’s remark 
alx)Ut the scientific names of the pearl mussel and 
the pearl oyster scarcely makes iL clear that wc arc 
simply keeping to the names used by the late Mr. 
E. A. Smith in i<)08, AJartiaritana mar^aritifera for 
the mussel and Mar^arilifcra mar^ariitfira for the 
oyster. I hope that the other errors he has dis¬ 
covered arc not more serious than these. 

C. Tate Regan 
(Keeper of Zoology). 

British Museum (Natural History), 

Cromwell Road, S.W., 

July 23. 


Mr. Regan is quite right to direct attention to the 
fact, which 1 should have noted, that the confident 
statement in the text-book concerning the survival of 
a species of Helix submitted to a temperature of 
- 120* C. had been altered from “ has been known ” 
to *' has been said,” but I still think it would have 
been better to have omitted it altogether. Pictet in 
his paper does not say whether the degrees he cites 
were registered by any one of the more usual ther¬ 
mometers .or by a scale of his own (the “ C ” is an 
addition in the text-book), and his paper altogether 
does not suggest that amount of accuracy which the 
subject demanded. The admission that a system of 
nomenclature nearly a quarter of a century old has 
been deliberately adhered to in a work supposedly 
brought up-to-date, speaks for itself. Much progress 
has been made in this section of syst^atic 20<wgy 
since 1908, and according to all the Rules the peari 
oyster (Pinctada) has no right to the tiam& Max- 
garitafera, which belongs to the P^l mussel. There 
are other examples in the ” G^e ” of a 

txialacologist of to-day would c^fflisaszoing.. 

The Rsvibwbiu . 
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The Temperatures of the Stars. 

By Herbert Dingle. 


T he measurement of the temperature of a star is 
one of the most difficult problems of physical 
astronomy. The difficulties are of two gencr^ kinds. 

In the first place, the very phrase, “ the temperature 
of a star,” has no meaning: we nuiy as well speak of 
the latitude of the land surface of i)ie earth. There 
can be no doubt whatever that the temperature varies 
from one part of a star to another over an enormou.s 
range—probably thousands of times greater than the 
interval between the temperatures of liquid hydrogen 
and the electric furnace. Secondly, for experimental 
methods of measurement the only available data arc 
wrapped up in an inconceivably .small fraction of the 
total radiation of the star which reaches the earth after 
the possible wear and tear of many years’ jjmmcy 
througli interstellar space and our owm atmosphere. 
From tlie character of that radiation we have to deduce 
the temperature of tlic star. From tliese two general 
sources difficulties of many kinds issue forth. 

Happily, the resources of modern physms make the 
problem anything but hopeless. The “ temperatures ” 
of a number of stars have been determined by different 
methods, tliough exactly wliat the figures mean, and 
how much reliance can lie placed on them, are perhaps 
still matters of doulit, VVilli regard to the first source 
of difficulty, considerable lielp is received from the 
spectroscope. More than nmety-nme per cent, of 
recorded stellar .spectra consist of absorption lines on 
a continuous background—conclusive evidence that a 
.star eonsists of at least two distimi parts. In llic 
light of Kirchhoff’s principle, the continuous spectrum 
is attributed to the hotter, deeper-lying part, and the 
absorption lines to a .surrounding c-ooler, but still 
luminous, atmosphere. A<vordingly, temperatures 
mea.sured from the characteri.stics of the absorption 
lines must apply to the atmosphere, and tcmjieruturcs 
measured from the continuou.s spectrum mu.st apply 
to tiie interior. 

The next questions are evidently : Do the atmosphere ■ 
and the interior, as thus defined, compn.se the whole 
.star, or are there regions outside Uie one and beneath 
the other ? In the former event, wliat parts of the 
atmosphere and the interior have the respective 
measured temperatures, and, in the latter event, what 
are the temperatures of the unconsidered regions ? 
For the answers to these questions we are indebted 
mainly to the nearest star—our sun. We know, from 
observations made po.s.siblv by a total solar eclipse, that 
outside the sun’s atmosphere (t.c. the source of the 
absorption spectrum lines) there is the corona— 
evidently a permanent though ever-changing part of 
the Solar structure. We know also that the source 
of the sun’s continuous spectrum is effectively o layer 
of limited thickness near the surface, because the 
luminosity of the sun’s disc does not fall off appreciably 
outwards from the centre until the limb is nearly 
reached. There must, therefore, be a core inside what 
we have called the “interior,” about which, from 
direct observation, we know nothing. We may assume, 
.theh/1^t,p,ad,dittph J^ the regions the. temperetures 
of ' wluA wliilteastire from'the spectrum of a star, 
there are trther vfry extensive regions, the tempera- 
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tures of which it is at present quite impossible to' 
determine by any experimental means. 

The temperature throughout the atmosphere of a 
star may lie regarded as a constant quantity. To 
solar eclipse.s, again, we owe the knowledge that the 
sun’s atmosphere is very thin compared with the depth 
of the W'hole gbl^e.g It i.s true that there are indications 
tliat its physical condition varies at different levels, but 
these variations are refinements of analysis which w'e 
cannot iiopc to apply to the stars for a long time to 
come. If we can determine a temjjemlure from the 
al)j»orptioti lines in the stiectrum of a star, we are 
justified in supjKvsing that we can state definitely the 
lem|K‘rature at a particular part of the star. The rase 
is not so dear when wc come to the continuous spectrum. 
We do not know' at all definitely from what part of 
the star llic continuous .spectrum comes. W^’e know 
that it must come from beneath the atmosphere, and 
it has just been pointed out that it reprc.sents the 
radiation of a surface layer, which we may call the 
“ pliotusphcre,” but liuw thick that layer is, and 
what part of it has the temperature deduced from its 
spectrum, are questions that are still unanswered. 

The firj>t .set of difficulties, then, can he partly over¬ 
come. Assuming lliat the sun is a type of its kind, we 
can divide a .star into four distinct parts—a corona, 
an atmosphere, a photosphere, and a core. Of the 
temperatures of the first and last, we know, by direct 
experiment, nothing. The temperature of the second 
can possibly be meiusured definitely, and that of the 
third, vaguely. Supposing these mca.surements to be 
made, theory indicaie.s, for certain stars, what must be 
the temperature.^ at different parts of the core. 

Turning now to the .>5econd .set of difficulties—lliose 
connected witli tlie actual measurement of the tempera¬ 
tures—we note tliat these may be subdivided into the 
difficulties of obtaining the requisite data, and tho.se 
of inleqireting the data when they are obtained. It 
is probably fair to .say that, in measuring atmospheric 
temperatures, the former preponderate, while the latter 
are most in evidence in the measurement of photo- 
spheric temperatures. It was Lockyer who first 
showed the influence of temperature on the line 
spectrum of a substance, and urged that the relative 
temjjemtures of stellar atmospheres could be deter¬ 
mined from a study of the lines by which particular 
sul)stance.s were represented. More recent investiga¬ 
tions, originated by Saha, have confirmed Ixickyer’s 
views, and have shown how the actual temperatures 
'can be calculated. But it appears tliat, while tempera¬ 
ture is probably the chief factor in determining the line 
spectrum, it is by no means the only one. Pressore, 
the absorption of photospheric radiation, the relative 
amounts of different substances in the atmosphere, the 
ionisation potentials of the elements—these at lea^t 
play a part, and must be determined before the tem^ra- 
lures can be found. Unfortunately, they are, in most 
instances, unknown, and their values have to be 
assumed, on more or less plausible grounds. There 
is, therefore, a consderablc element of uncertainty 
in existing estimates of the temperatures of stellar 
atmospheres. 
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The temperatures of the photospheres are deduced 


SSOOO.U.* C Periti 


ZSOOO% 


UM oJ.*Y Peg ast 




from the distribution of 
energy in the continuous 
spectra. Laboratory ex¬ 
periments on black-body 
radiation show that the 
spectrum of a perfect 
radiator at uniform tem¬ 
perature is characteristic of 
the teqjperature. Wien’s 
displacement law states 
that the wave-length of 
the radiation carrying the 
maximum amount of 
energy is inversely pro¬ 
portional to the absolute 
temperature of the source 
of radiation, and Planck’s 
radiation formula ex¬ 
presses, with great accur¬ 
acy, the distribution of 
energy throughout the 
spectrum. Assuming that 
the photosphere of a star 
bears the same relation to 
its continuous spectrum as 
does the equivalent of a 
black body in the labora¬ 
tory, the photospheric 
temperatures are found. 
Wilsing and Scheiner, of 


of Paris, have used the 
method, and Sampson has 
recently shown tliat, by 
employing a photo-electric 
cell as an energy detector, 
the accuracy of the mea¬ 
surements may be greatly 
increased. 

The measurements give 
no indication of the region 
of the star which has the 
calculated temperature. 
The results are spoken of as 
the “ effective ” tempera¬ 
tures, and are generally 
assumed to characterise 
the stellar surfaces, im¬ 
mediately be- 
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higher than the calculated ones. Second,-—it is a 
somewhat dangerous assumption that the resultant 
radiation from a globe of perhaps millions 
of miles in depth and varying in almost every 
physical quality from point to point, will give a 
sp^rum comparable with that of a thin solid surface 
at a uniform and probably very much lower tempera¬ 
ture, We know practically nothing as yet of the 
processes of production of continuous spectra. We 
have no means of distinguishing one such spectrum 
from another except by measuring the distribution 
of energy in it; yet it is certain that there may be 
profound differences in the modes of origin. The 
continuous spectra of a cold fluorescent body, of an 
electric glow-lamp, of hydrogen radiating also the 
Balmer .series—here at least are three spectra which 
probably have nothing in common except their appear¬ 
ance. The stellar nuclei of planetary nebulae, again, 
give spectra which suggest the operation of the classical 
laws of radiation rather than those of the quantum 
theory, unless the stars have temperatures so high that 
no one is prepared to accept them. 

It is noteworthy, however, that the atmospheric and 
photospheric temperatures, estimated by totally 
different, and at best approximate, methods, are of the 
same order of magnitude. Fig. i ^ shows, on a thermo- 
metric scale, the range of temperatures covered by 
present measurements. Temperatures have been 
mt^asured at almost all points intermediate between 
the al^olute zero and the temperature of ^ Persei. The 
cores of the stars, according 10 Eddington’s theoretical 
researches, reach temperaiure.s far too high to appear 
on the scale. It is probable that there are bodies in 
the universe at all temperatures between absolute 
zero and 20 million degrees centigrade or higher. 
Whatever may be said of the absolute accuracy 
of stellar temperature measurements, it is scarcely 
questiona))le that they .show the true order in which 
the temperatures are arranged. There is no doubt 
whatever that Vega is hotter than Aldebaran in corre¬ 
sponding regions. Consequently, if the order of stellar 
evolution can be established from other data, it becomes 
possible to determine the changes of temperature of a 
star throughout its life. Russell’s well-known theory 
of evolution takes the order of increasing density of a 
star to be its order of development: contraction is a 
continuous process from childhood to old age. This 
implies that a star passes twice through the same 
series of spectral types, and therefore through the same 
scries of temperatures. Beginning as a huge, rarefied, 
cool mass of gas, it contracts and becomes hotter until 
a stage is reached when it is too dense to obey the laws 
of a perfect gas. The temperature then soon reaches 
a maximum and begins to fall—contraction, howevw, 
continuing, though at a slower pace—and the star • 
retraces its path through the sequence of spectral 
types which it traversed on its upward journey. While 
the temperature is rising, the star is a “ giant,” and after 
it begin.s to fall the star becomes a “ dwarf.” The 
career of a typical star, with time as abscissa and. 
temperature as ordinate, is pictured in Fig. a: ron- 
tinuoQs contraction is indicated by the decreasing 
diameter of the riffles represeating the star. v . ^ 

* Ik* dlBfrtmi lOuftccSBC ^ anfiBls up 
SMQu,'' utileh «ppaBtdtaL'/9tuMliMefAp(Uj,ii$P3. 
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The temperature reached at the maximum point enormous supply of energy from some other source, 
depends on the mails of the star: the greater the mass, Nothing is certainly known of the nature of this supply, 
the higher the temperature and the longer the stellar Possibly, as Eddington proposes, it is to be found in 
life. Fig. 3 illustratM the careers of the sun and of the formation of heavier elements from hydrogen, 
stars the masses of which have nearly the extreme values But, wherever the energy comes from, it is difficult to 
found in Nature. Probably a star having a mass less avoid the hypothesis that it can be released only at 
than one-tenth of that of the 


sun would not become hot 
enough to be seen, while Edding¬ 
ton has shown that stars much 
more than ten times as massive 
as the sun would be unstable. 

Only the most massive stars 
can reach the B and Oe s stages 
of the Harvard spectral se¬ 
quence. The lighter stars, like 
the sun, turn back at the A 
condition, or even at a still 
lower stage. 

Temperature appeared at first, in this great stellar the extremely high temperatures attained near the 

drama, to play a dependent role. The star developed centres of stars. Contraction raises the temperature 

heat by contraction, and radiated heat into space, of a star up to a certain point, and then temperature 

So long as the amount of heat developed exceeded the takes chaise and sets free energy from the unknown 

amount radiated, the tempera¬ 
ture would rise, and when, 
through retardation of contrac¬ 
tion and increase of radiation, 
the conditions were reversed, 
the temperature would fall. 

This view is satisfactory in 
every respect but one—it indi¬ 
cates a length of stellar life far 
shorter than and 

other evidence raakc^ iV'WS- 

sible ta admit. In order't^ccount for the amount source at a rale almost equal to the rate of radiation, 

of heat which a star radiates-fluring its immeasurably so that the star is in a condition of approximate 

loiplife, it is necessary to suppose tliat the heat equilibrium. It is a problem for the future to determ'ine 

generated by contraction is supplemented by an the origin of the almost inexhaustible supply. 



I'JC. 3.—CurvtsilluHtrdtin^ the coKirst of evolution of st.irs of tiiffering muits, showing thftt, the more mnUMv* 
thcewr. the longer is lt^ life ami ihcgre-ncr K tlie range of tcinperaliire through which ifnaeven. 











l*K~ a .— l>i.'igranii»atiL- repreacnt.ntioii of the tbcorcticit] development of a niassive siar from an original 
nchula lo a final cold, dense Uxly. The dotted curve is to he regarded ns iilentical with the higheat 
curve III h ic. 3. 


Man and Scottish Animal Life.^ 

By Dr. James Ritchie. 


TN the opportunity it affords for the study of the 
■k part man plays in the evolution of a fauna, the 
animal life of Scotland stands alone. This is largely due 
to a series of geological accidents: the Glacial Period, 
which made a clean sweep of former faunas; the post¬ 
glacial continental land bridge, which allowed immigra¬ 
tion from the mainland of Europe, and the subsequent 
breaking of the continental connexion. Thus there 
was isolated on the tabula rasa of Scotland a fair 
sample of the post-glacial European fauna, which 
henceforth was removed from the possibility of sub¬ 
sequent migrations such as complicate the history of 
continental faunas, and the later evolution of which 
ftiust in general be due either to the influence of 
physical and organic changes limited in time and space, 
or to the interference of man. 

The influ^e of man was itself strictly limited in 
time, for the earliest human settlements so far recognised 
in S^tland date back only to Azilian times. It was 
also unequal in its incidence, gening in intensity with 
d\mg the l^edlith|c,Bj(pnze« 

' ,ira flSosi wC»L; iiaj ■ 


and early Iron Ages only some four of the larger mem¬ 
bers of the original fauna disappeared—the giant fallow 
deer, the lynx, the lemming, and the rat vole—and it 
is doubtful whether the disappearance of any of theje 
was due to man’s presence. We may say, therefore, 
that when the Roman legions followed Agricola north¬ 
wards through the marshes of Scotland in the early 
years of our era, they found a fauna which, except for 
the presence of primitive dome.sticated animals, differed 
little in kind from that which greeted man on his first 
arrival in Scotland some 8000 years before. But the 
following centuries saw more rapid changes, which so 
increased that by the sixteenth century many new 
and important elements had been added, while most 
of the larger members of the old fauna had been swept 
away, with the extermination of sucb aj the reindeer, 
the elk and the wild boar, the brown bear and the 
beaver, the great bustard, the crane and the bittern. 
Nowadays the content and assortment of the fauna, 
the r^tive numbers of its members and their dis¬ 
tribution, show little resemblance to the conditions of 
the' original post-glf(ciai immigrants. 

■The degree of man’s interference may be compared 
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v’hh the influence of the ordinary forces of Nature 
vhiqh are constantly modifying the animal life of a 
:ountr)'. There is a Constant ebb and flow within a 
auna, a swing of numbers due largely to seasonal 
:hanges and fluctuating about a mean—the “ balance 
)f life ” ; and where man’s interference is temporary 
n its incidence it falls into this category. But there 
s, besides, a definite faunal evolution, a faunal drift; 
ind where man’s influence is persistent in one direction 
t must be reckoned as sharing with the great secular 
orces of Nature in propelling a fauna upon a path 
ilong which there is no return. 

The nature of man’s interference, directly or indirectly 
jxercised upon the animal life of Scotland, is of great 
:omplexity, Init it may be (tinveniently grouped 
iccording to results. In some ways man has reduced 
•he numbers of animals, in some way.s he lias iniTcased 
heir numbers, and in some ways he has modified their 
mbits and even Lheir structures. Reduction of the 
fauna, which, commencing with a mere cutting off of 
:hc numbers of a .species, may proceed to a marked 
•imitation in the range of distribution and finally to 
ixlinction,has been brought about directly by deliberate 
iestruction, as in the cases ot the polecat and the urus, 
tnd indirectly by cultivation, wliich has destroyed 
feeding grounds and breeding haunts, driving away 
5 uch as the great bustard and the bittern, as well as 
oy de.struction of the forest, with wliich disappcarefl the 
^percaillie and the red squirrel, l.)oth since reintroduced. 
Increase in the (juantity of th(! fauna is largely due to 
in intensive cultivation which bus provided Ixmnleoiis 
food-supplies for such as rafiliits and sparrows, and to 
icliberate protection of other creatures for food, sport, 
Dr amenity. The quality of the fauna has Wn 
increased by the addition of new elements from other 


lands, either introduced deliberately, like pheasants 
and the common rabbit, or carried hither by mischance 
of international commerce, like tlte black and brown 
rats and many an insect pest. Habits have been 
charged: the one-time, cliff-dwelling swallow has been 
converted into an inhabitant of houses ; and structures 
have been changed in converting wild into domesticated 
animals, and by the alteration of habitats, whereby 
the red deer has lost many points from its antlers 
and .several cubits from its stature. 

It must not be imagined, however, that a simple 
enumeration of first effects exhausts the tale of man’s 
interference. The story of the effect produced, by 
protecting a few black-headed gulls, upon the vegetation 
oi a heather moor and its fauna (which 1 have described 
elsewhere) illustrates how the slightest interference with 
wild life may produce complicated and far-reaching 
results, and that in a remarkably short space, of time. 

A final comimrison of the modern fauna of Scotland 
with that found by Azilian man on his arrival on 
these shores, show.s that the modern fauna is much 
more rich in numbers than the old fauna, and that 
in addition, in spite of the extermination of many 
terms, it is also more varied in species. The consistent 
tendency throughout the period of man's presence has 
been lor the larger animals, which formed the most 
impressive contingent of the wild life, gradually to be 
rooted out; while the additions consist largely of 
lesser creatures, many of whicli have gained entry only 
because their minuteness has enabled them to escape 
detection. The great cliange therefore has been a 
notable diminution in the standard of si/e of the wild 
fauna, and this tendency is still .strongly marked in 
the evolution of the Scottish fauna at the present 
day. 


Obit 

Mr. S, s' Houoh, F.K.S. j 

M r. SYDNEY SAMUEL HOUGH, H.M. Astro- I 
nomer at the Royal Observatory, Cape of Good 
Hope, died on Sunday, ] uly 8, at Gerrard’s Cross. He 
had visited Europe last summer and had attended the 
meeting of the International Astronomical Union at 
Rome, but after his return to South Africa he was in 
poor health and ultimately cancer was diagnosed. He 
came back to England under the care ot a nurse in 
the spring of this year and succumbed to the disease 
after a painful illness. 

Mr. Hough was bom at Stoke Newington on June ii, 
1870. After distinguishing himself at Christ’s Hospital 
School, he proceeded to St. John’s College, Cambridge, 
as a foundation scholar. At Cambridge he had a 
brilliant career and graduated as third wrangler in 
1892. He was awarded the first Smith’s prize in 1894, 
and soon after w,as elected to an Isaac Newton student¬ 
ship and to a fellowship at his college. 

After taking his degree, Mr. Hough devoted himself 
to research work in astronomy and geophysics. It 
had-recently been found by Kiistner and Chandler 
that the free period of the variation of latitude differed 
Eroift that predicted by Euler, and the investigation 
of this subject was undertaken by Mr. Hough.; He- 
passed on under the ^Mance of Sir George i)uwin ' 
an invMtlirfttion of the tides on dvnamical nrin- 


u ary. 

ciples, and succeeded in deriving a mure complete 
solution of the tidal problem than bad been previously 
obtained, and indeed in making the most important 
contribution to this theory since Laplace. In his 
work he introduced the mutual gravitation of the 
water, and he determined the periods of free oscilla¬ 
tion of the ocean. At this time he also did some work 
on periodic orbits. 

When Mr. Finlay, chief assistant at the Cape Observa¬ 
tory, retired in 1898, Sir David Gill, who was then 
H.M. Astronomer, pointed out to the Admiralty the 
importance of selecting as his successor a man with 
the highest scientific qualifications who might be 
expect^ ultimately to become director of the observa¬ 
tory. In tmcordancc with this plan Mr. Hough was 
selected for the post and he proceeded at once to 
take up his duties. He became H.M. .Astrofiomer in 
1907. 

Mr, Hough threw himself into the work of the 
observatory and made valuable contributions to 
astronomy in organising and discussing ol^erva^ions, 
particularly those relating to the exact pt»iri(Kis.Jaf 
the stars. This work is of a'lri^^hii^ does Qot 
attract much public notice, but 
mental t9 astra^y.' ^ 

l^pe he was entmted whh ■k’$. tOr 

anmlarion of close ctreumodar stars, made with the 
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heliometer. These observations were' carefully dis¬ 
cussed for systematic errors and combined with 
meridian and photographic observations so as to give 
accurate positions of all the brighter stars in this 
region. The subject of the accurate positions of 
southern circumpolar stars engaged Mr. Hough’s 
attention to the end, and four parts of Vol. XI. of the 
Cape Annals deal with these stars. 

Mr, Hough’s chief work was done with llie new 
Cape Reversible Transit-Circle. This instrument is 
probably the best of its kind in existence and was 
designed by Gill with a view of the elimination of all 
conceivable .sources of error. Tlic principal parts of 
the instrument arrived at the Cape in 1901, but a 
considerable time naturally elapsed before it was 
ready for use with its collimators and underground 
azimuth marks in position. In 1903 and 1904 Mr. 
Hough spent a large part of his time in the detennina- 
tion of the constants of the instrument, in particular 
the error of every one of the 5' divisions of the fixed 
circle was determined. The new transit circle was 
brought into regular use in 1905. Under Mr. Hough’s 
direction two catalogues of fundamental stars based 
on observations for the years 1905-11 and 1912-16, 
containing respectively 1293 and 1846 stuns, have been 
published. Each star has been observed at least 
sixteen times, four times in cacli of tlic four positions 
of the instrument, and the resulting star places must 
be among the most accurate wc have. 

Under Mr. Hough’s direction, rapid progress lias 
been made in the completion of the ('ape Astrographic 
Catalogue, Declination 40® to 52® South. Five volumes 
of measures have now been issued, and tills year a 
magnificent volume giving the sjiliencal co-ordinates 
of all stars down to and including the 9th magnitude 
of the C.IMX scale. There are in all 20,843 stars in 
this catalogue, and the places have been deduced from 
all the material available both from the meridian 
observations and the photographic plates. The over¬ 
lapping parts of the plates have been carefully com¬ 
pared and the plate constants adjusted so as to give 
the best agreement possible. This volume has entailed 
a large amount of work and must prove of the greatest 
value in tlie future. 

It is impossible to enter here at length into the 
different phases of Mr. Hough’s work. The meridian 
observations of the inner planets and the heliometer 
observations of the outer planets have been carefully 
collected and discussed. In conjunction with Mr. 
Halm he discussed the motions of the Bradley 
stars, and he has derived an accurate value of tlie 
solar parallax from the radial velocities of stars us 
observed at different seasons of the year. Besides 
giving observations of the greatest accuracy the (^pe 
Publications contain valuable discussions for the 
derivation of the fundamental constants of astronomy. 

IHr. Hough’s contributions to astronomy were 
recognised in various ways. In 1902 be was elected 
F.R.S. He was president of the South African Philo¬ 
sophical Society in 1907, and on the reconstruction 
of that society Is the Royal Society of South Africa^ 
he lyas elected its first president. Lasti^year he was 
etectied.-'Biitish vice^resii^t of the.,: fiitemaliona! 
Ailronomrm Uzuon^. His death at the Ige of filty-r 
three is deeply feh by astionomen tiifouzhout the 
worW. . J. J. 
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Sir Henry H. Howorth, K.C.I.E., F.R.S. 

By the death of Sir Henry Hoyle Howorth on 
July 15, at the age of eighty-one, scientific circles 
lose a characteristic figure belonging to a generation 
which lias almost pa.ssed away, while his many friends 
mourn the loss ol one for whose qualities all had an 
intense respcci and admiration. A man of strong 
individual character, he had foibles which he himself 
was not the Iasi to regard with some humour. His 
most remarkaVik* chifrurleri.''tic, liowevcr, was his wide 
intellectual range and the va.sl, and .sometimes sur¬ 
prising. extent of his knowledge. A constant attendant 
at the meeting.s of inan\' scicntifii' .societies, there were 
few subjects on w'hich he was not prepared at a moment’s 
notice to make a real contniiution to discu.ssion. 

Born in I.ishon on July 1, 1842, Howorth was 
educated at Ros.sall School and called to the Bar by' 
the Inner Temple in 1867. He soon, however, turned 
his aitcntion to politics and historical and archceo- 
logical studies, winch became his main interests in 
life. Of the large nurniicr of .scientific and iiistorical 
works on a variety of topics whidi he published, the 
first were two papers dealing with the races of Northern 
Russia and the extinction of the mammoth respectively, 
wliich were presented to the British Association in 
1868 and 1869. They were followed liy a number of 
)xaj)ers published in rapid sitcccsMon m the journals 
of .scientific societies su<-h as llie Royal Anthropo¬ 
logical Institute, ilie Royal Historical Society, the 
Royal Asiatic Society, and the like. Tliey dealt, 
among other subject.s, with the ctlmology and history 
of tile peoples of Central Asia and Eastern and Central 
Europe and with geological topics connected with the 
polar areas, and may he regarded as preliminary studies 
for the works will) w'hicli his name will mainly be 
associated in tlic future. Of these, one, his “ History 
of the Mongols,” of which the first volume, dealing 
with the Kulmuck.s and Eastern Mongols, was pub- 
llslied in 1876, the second, dealing with the Tartars, 
in 1880, and the third, on the Mongols of Persia, in 
1888, brought him recognition in the form of the 
K.C.I.E. in 1892 and election to the fellowship of the 
Royal Society in the following year. He also pub¬ 
lished a “ History of Chengi.s Khan and his Ancestors ” 
in the Indian Antiquary. He had begun to rewrite 
his “ llistor}' of the Mongols ” ; but the revision was 
incomplete when he died. 

For the ordinary individual these detailed studies 
of Asiatic history and ethnology might weU have 
sufficed; but they were not adequate to satisfy the 
needs of an intellectual energy so indefatigable as that 
of Howorth. He took up the study of glacial problems 
with equal zeal, and, be it said, with his usqal love of 
controversy. “ The Mammoth and the Flood ” ap¬ 
peared in 1887, and “ The Glacial Nightmare ” in 
1893, both being parts of a vigorous attack on Lyell’s 
glacial theory, based upon paleontological, geological, 
and archaeological evidence and sugg^simg that the 
deposition of drift and boulders was due to «^ve, 
: rather than glacial, action. He followed this up with 
“ Ice or Water ? ” which appeared in 1905. At the 
time of his death he .wd 3 engaged on* the revision of 
. “The,Mammoth and thfe Flood.” 

Sir Henry was also keenly interested in the history 
of the Church, and w the author of a valuable wd 
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luthoritatjve study of St. Gregory the Great, which 
«ras followed by “ Augustine the Missionary.” He also 
^vrote “ The Golden Days of the Early English Church,” 
published in 1916, and edited a “ History of the Vicars 
)f Rochdale ” for the Chetham Society. * 

It is surprising that, amid all this literary and scientific 
ictivity, Sir Henry should have been able to devote 
>0 much time to politics and public affairs, on which 
le was a frequent and voluminous writer in the corrc- 
»pondence columns of the Press. He was elected 
nember of Parliament for South Salford in 1886, 
[893, and 1895. In 1902 he did not seek re-election. 
Although he sat as a Unionist, he adopted an inde¬ 
pendent attitude, giving a free rein to powers of 
:riticism and controversy which lost nothing by his 
:ommand of language. 

In addition to tlie honours already mentioned. Sir 
Henry Howorth was an honorary D.C.L. of Durham Uni¬ 
versity, a trustee and honorary librarian of Chetham Col¬ 
lege, and, from 1899, a trustee of the British Museum. He 
had been president of the Royal Archseological Institute 
and the Viking Society, and was a vice-president of the 
Royal Asiatic and of the Royal Numismatic Societies. 


1 )R. Louis Bell, 

Dr. Louis Bell died at his home at West Newton, 
Mass., on June 14. lie was born in Chester, New Hamp¬ 
shire, in 1864, and twenty years afterwards graduated 
at Dartmouth College. He then specialised m physics 
and applied engineering, receiving the Ph.D. degree 
from Johns Hopkins University in 1888. In the same 
year he was elected professor of physics at Purdue 
University, Lafayette, Ind. He edited the Electrical 
World from 1890 to 1892, and was then appointed Qiief 
Engineer of the power transmission department of the 
General Electric C'ompany. in this capacity he installed 
at Redlands, California, the first three phase transmis¬ 
sion plant which was used for general service. From 
1895 to 1905 he lectured on power transmission to the 
Massachusetts Institute of Technology, while for twenty- 
seven years he was a consulting engineer in Boston. 

Dr. Bell did excellent pioneering work on illuminating 
engineering and on power transmission. Hi.s " Electric 
Power Transmission,” published in 1897, was for several 
years the standard textbook on the subject. For many 
years also his ” Art of Illumination,” published in 1902, 
was the standard work on illuminating engineering. 
He contributed articles on “ Electrical Power Trans¬ 
mission ” and on " Electric Motors ” to the loth and 
nth editions of the ” Encyclopaedia Britonnica,” and 
published many technical articles chiefly on alternating 
currents, electric traction, illumination, physiological 
optics radio-telephony. He was a manager of the 
American Institute of Electrical Engineers from 1891 
to 1894 and was a past nj^ident of the American 
Illuminating Engineering SBRy- work on photo¬ 
metry for the International Electrical Commission was 
much appreciated by engineers all over the world. 

, The former Director-General of the German Con¬ 
tinental Gas Co., Dr, W. v. Oechelhaeuser, died on 
May 31, at Dessau (Anhalt). He was bom on January 5, 
tSXQ, At ^Ecankfort-on-Main. Ha studied engineering. 
science at the Technical High School in Berlin,"made: 
rather extensive Journeys in foreign countries and 
entlSred in 1887 into serviqesjof the Gennan 


Continental Gas Co. at Dessau, of which firm he was 
Director-General during the years 1890-1912. His 
technical achievements, based upon sound scientific 
knowledge, have been acknowledged by the bestowal 
of the honorary degrees of Dr.Ing. and Dr.PhiL 
Dr. von Oechelhaeuser contributed largely to the 
development of the gas industry; for example, he 
substituted for the old type of horizontal gas retorts, 
with their great amount of hand work, the vertical 
retorts, in which the coal glides down by its own 
weight and at the same time is gasified. On the 
other hand, he constructed the first engine on the 
Oechelhaeuser system, by which it became possible 
to use the gas from a blast furnace directly for power 
production. In addition to this, he was successful in 
raising the social standing of the engineer in Germany, 
in his capacity of president, during many years, of 
the Society of Gas and Water Engineers and of the 
Society of German Engineers. 

Prof.Hermann Scholl, professor of teclmical physics 
of the University of Leipzig, died on June 27, aged 
fifty-one. His premature death will be much regretted. 
He was bom on January 14,1872, in Eupen, Rlienish 
Prussia, and studied at the Technical High School, Aix- 
la-Cliapelle, and at the University of Giessen, where he 
became assistant to Prof. Otto Wiener, with whom he 
moved to Leipzig in the year 4899. in 1910 he/was 
made professor of technical phTlIU; and he urganised 
the practical courses of this stuay at the university. 
His investigations were concerned mainly with the 
relation between light and electricity; for example,he 
was of opinion that electric action of the light plays an 
important part in the first-known photographic process, 
tlic daguerreotype process. Much important work was 
done by Sc:holl in his capacity as an expert of the 
Rcichsgcricht in patent coses. In numerous decisions 
concerning the validity of patents connected with 
electricity and mechanics, the senate of the supreme 
German court of justice followed Scholl's opinion. In 
consequence of his far-reaching scientific knowledge 
and thorough understanding of technical questions, 
Scholl exerted great influence upon the development 
of industry. Industrial circles, as well as his colleagues 
and pupils, will be much afflicted by the loss of this 
distinguished man. 

We regret to announce the following deaths: 

Dr. E. Beckmann, on July 12, aged seventy. An 
appreciative note on his life and work appeared in our 
issue of July 21, p. 109, when the occasion of his 
seventieth birthday celebrated on July 4 was recorded. 

Prof. L. Hiltner, president of the Bavarian 
Botanical Institute, on June C. 

ftof. E. W. D. Holway, of the University of 
Minnesota, known for his work on the rust-fungj,' 
on March 31, aged seventy. 

Prof. F. Krafft, professor of chemistry at Heidelberg, 
aged seventy-one. 

Dr. Josef Nevinny, professor of pharmacology and 
pharmacognosy at Ae University of Innsbruck, aged 
seven^. 

Prof. J. H Langlois, of the Conservatoire national 
des 4^ts eF^etiers, and editin* aince 1910 of 
dee, ‘Ca |.pe..l7. . , ; 

w of fho Interaiatiraiid 

: Contrdl. ol '"So^ae. 

CaOAdiandelegiAteAttheigternaLli 11 liftir ni luteof Agri¬ 
culture at‘ Home in 1908. on }lly ai^-five. 
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Current Topic* and Erents. 


The problems of physics are manifold, and tend to 
increase in number and in difficulty. Fifty years ago 
there was a general feeling that wc had only to 
proceed steadily in the application of familiar 
dynamical principles to explain all the phenomena of 
inanimate nature. Some men of science would have 
included in such an explanation the facts of animate 
nature as well. .How different is the position to-day ! 
Sir Oliver Lodge, in the illuminating address which 
appears as a supplement to this issue, expounds the 
difficulties and perplexities which now face the 
natural philosopher, summing them up in the two 
words, “ ether ’’ and “ electrons.” The relativist 
may, for his own special purpose.^, ignore the ether, 
but Sir Oliver claims that as we find ourselves im¬ 
bedded in ether and matter, it i.s necessary to take 
stock of our position and consider how much it is 
possible to ascertain as to etlierial properties. The 
outstanding problems of our time, that of radiation on 
one hand and of atomic structure on the other, have 
been at least partially .solved by the electro-magnetic 
theory of Clerk Maxwell and the electron theory which 
owes .so much to his suoce.ssors at the Cavendish 
Laboratory. Hut the still greater problem of relating 
those theories satisfactorily to one another and to 
the di 5 <iuietiug results embodied in the modern 
theories of quanta and relativity still awaits the 
revealing jxiwer of the master mind. The acceleration 
of an electron generates waves Tn photo-electricity 
wc find that nuliation can fling out an electron with 
a surjirising amount of elU!rg)^ 'Fhcrc is thus a 
lemarkable reciprocal relation between light and 
electrons. With characteristic boldness Sir Oliver 
Lodge tackles the relations between radiation and 
matter and suggests—in tlie form of a question, it is 
true—that the actual generation of an ck'ctron by 
means of light is not an altogether impossible idea. 
The suggestion is perhap.s not entirely new, hut it lias 
never been stated with such clearness and force, and 
deserves the serious consideration of scientific thinkers. 


The contagiosity, the eruption, and the high degree 
of immunity point to a special class of diseases differ¬ 
ing altogether from the bacterial infective processes. 
Hektoen (1923) has recently published an interesting 
historical research detailing the various attempts 
which have been made to transfer scarlet fever 
intentionally to man, and he considers it very doubtful 
whether this has ^ver taken place. This is remark¬ 
able when one considers the ease with which the 
disease is transmitted under natural conditions. 

The Kothamsled Kxpenmental Station is one of 
the Institutions to which the Empire Cotton Growing 
Corporation has made a grant of 1000/. for five years, 
for the development of research work likely to be of 
importance in relatitm to problems connected with 
cotton-grow’ing. It is evidence of the enlightened 
outlook of the Corporation to research that the grant 
is free from anv restrictions likely to hamper the 
progress of the work. The money will be employed 
in increasing the staff and equipment of the Soil 
Phy.sics Department, in order that more rapid progress 
may be made in tlie study of the fundamental 
physical properties of soil. Special attention will be 
devoted to the water relationships, in view of their 
importance in districts where cotton is grown. The 
elucidation of tliese jinnciples is necessary before 
trustworthy adx’ice can be given to the growers, 
and, conversely, the practical problems that the local 
experts are expected to solve often present points 
that can only be answered after investigations in a 
research lalioratory under controlled conditions. 
The function of tlic Soil Physics Department at 
Rothamsleil will he to undertake thc.se investigations 
a.s part of its stiuh- of the fundamental properties 
of 5()il. The Deiiartmeiit will act as the headquarters 
of those men on study-leave who wish to discuss 
soil problems arising in the course of their work, and 
they will be provided with facilitie.s for experimental 
investigations. 


It is a remarkable fact that, despite the immense 
advances in our knowledge of bacteria as the causative 
factors of infective disease, the viruses of the eniiiieiiUy 
contagious exanthcmatic diseases liave not l>ecn 
unmasked. The causes of measles, scarlet fever, 
small-pox, chicken-pox, and typhus have not been 
found with certainty. Naturally, a great many 
researches have been carried out to discover these 
unknown causes, and in the earlier days of bacterio¬ 
logy many micro-organisms were incriminated which 
are now known to be accidental contaminations or 
are accessory to the main cause. The history of 
investigation on scarlet fever illu.strate.s this admir¬ 
ably. Cocci of diverse kinds, bacilli, and even 
protoroa, have been alleged to cause the disease. 
The moat recent report comes from Italy, whwe it is 
alleged that di Cristina of Palermo and Carolia of 
Home have discovered the germ of scarlet fever in 
the form of an ovoid diplococcus. From what we 
know of bacteria is disease, it is improbable that 
the ftximthwaata due to miefobeB of this class. 

' so. *805^ vpu ! la] 


The J’ohsli Physical Society was founded in April 
1920, with five branch sections in Warsaw, Cracow, 
Lw6w, Wilno, and Po/.nafi respectively. Prof. 
LadLsIas Natansoii, of the Jagcllonian University of 
Cracow, was the first president of the Society for* 
the period 1920-23. and in the general assembly held 
in Warsaw in April last Prof. St. Piefikowski was 
elected president and Ihof. Natanson vice-president- 
TJic first part of the Society's Transactions, referring 
to the period 1920-21, has been recently issued. It 
is an interesting volume containing a number of 
important contributions. There i.s an obituary 
notice of Prof. Tad. Godlewski; Prof. Natanson’s 
presidential address; and a number papers : on 
the diffusion and scattering of light, especially in 
water, by Prof. Cz. Dialobrzeski; on discharge in 
electrodeless tubes, by Prof. J. Wierusz-Kowalski; 
on the spectra of iodine vapour, by Mr. Landau- 
Ziemccki; on the magnetic anomalies in Poland, by 
Prof. St. Kalinow^ ] on the electrometric study of 
radioactive ffttetuations, by Messrs'. Wertenstein and 
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Muszkat ; on the equilibrium of a radiating gaseous 
^hcre, by Mr. W, Pogorzelsjri. Ihe original t«tt is 
in Polish ; there is, however, a French translation or 
r^sum^ of every item. The Society has about 120 
members, and its address is 69 Hoza Street, Warsaw, 
Poland. By strenuous and careful work, the Society 
should do much to promote the progress of physical 
science in Poland. 

On September 17-30, the Aiijerican Association 
for the Advancement of Science will meet at Ix>s 
Angeles with the Pacific and South-western Divisions, 
and a number of other societies are also gathering 
at the same place. The path of totality of the total 
eclipse of the sun on September 10 passes close by 
Los Angeles, so many distinguished astronomers who 
have journeyed to the neighbourhood for observ¬ 
ing the eclipse are expected at the meeting. Ac¬ 
cording to Science, Section D (Astronomy) is to hold 
joint meetings with the American Astronomical 
Society and the Astronomical Society of the Pacific 
at the University of Southern California, at the 
Mount Wilson Observatory and at the California 
Institute of Technolog>’. A symposium on ** Eclipses 
and Relativity," at which Dr. W. W. Campbell, 
president of the Xinivcrsity of California, Dr. C. E. 
St. John, of Mo\uil Wilson Observatory, and Ur. 
S. A. Mitchell, of the University of Virginia, are to 
deliver addresses, has been arranged for the opening 
day of the meeting. 

“ iEoLUS,” on whose letters in the Wimbledon 
Borough we commented in our issue of June 30, 
p. 889, has a<Idressetl to us a further letter in which 
he renews his protest against the by-pass road planned 
alongside Beverley Brook, and bespeaks oursympatliy 
for the human users of Wimbledon Common no less 
than for the other animals. Unless the whole of the 
Fitzgeorge estate is bought for the public (a somewhat 
hopeless hypothesis), there will be roads of some kind, 
and we are not aware of any scheme better than that 
which was reached by representatives of the varied 
interests concerned. It has. we understand, been 
proposed that a belt of tree.s shall be planted to screen 
the road, a practicable measure which has our full 
support. No excessive stream of motor cars Is 
anticipated, and indeed our own experience of 
, Wimbledon Common is that small boys and the 
scatterers of paper are more destructive of its natural 
peace and beauty tJmn is any of the high-road traffic. 

It is curious liow often scientific annouacements 
made in British journals are overlooked by the 
general Press at home, but appeiU" later as messages 
“ From our own CorrcspondCTt ” abroad. An 
example of this is a message from the New York 
correspondent of the Times, published in the issue of 
July 30, upoi* the discovery, by Prof. J. B. Collip, of 
an insulin-like plant hormone to which he gave the 
name " Glucokinin.” The discovery was described 
by Prof. Collip in Nature of April 28, p. 571. It 
seemed scarcely worth while, therefore, to cable from 
New York that it " was announced here yesterday by 
J. J,.Wiltman, of Univssity pf ^m&esotA, 

,^0. aSos, vou-na] 


throngh tije Ajneritan Ch«mKal ,Soci«tyj" eqieoia% 
la Prof. CoUip’i own lettier of three *inon^; ago 
provided much fuller information. 

Ms. Ai-ec OqiLviE has been elected chairman of 
the Royal Aeronautical Society for the year 1923- 
1924, in succession to Prof. L. Bairstow. 

The Secretary of State for the Colonies has 
appointed Lieut. J. R. Stenhouse to be master of 
the resKirch ship Discovery, whiclj, as announced 
in Nature of April 21, p. 540, is to proceed to the ■ 
neighbourhood of South Georgia and the Sout^ 
Shetlands in order to obtain scientific evidence 
bearing on the whaling problem. 

With reference to a note in Nature (July 7, p. 19) 
on the work in archjEology of the late Prince of 
Monaco, Mr. K. Fawcett wntc.s that while the excava¬ 
tion of the caves and the collection of the relics are 
due to the Prince, the building in which they are 
stored wa.s constructed through the liberality of the 
late Sir Thomas Hanbury of La Mortola. 

The Department of Scientific and Industrial 
Research reepires a research engineer to take charge 
of the Building Research Board's Experimental 
Station, East Acton. Candidates .should be honours 
graduates in civil engineering, or possess equivalent 
qualifications, and if possible have had experience 
in research in building materials and construction. 
Applications, with testimonials, etc., must be made 
in writing by, at latest. August 20, to the Secretary, 
Department of Scientific and Industrial Research, 
16 Old Queen Street, S.W.i. 

Arpi.iCATiONs arc iflViled for the Yarrow scholar¬ 
ships in connexion with the Institution of Civil 
Engineers. Tlio scholarships vary in value from 50/. 
to 100/. per annum and are open to British subjects 
who, desiring to become engineers, lack sufficient 
means to enable them to pursue their practical or 
scientific training. The regulations concerning the’ 
scholarships are obtainable from the Secretary of 
the Institution of Civil Engineers, Great George 
Street, Westmin.s1;cr, S.W.i. The latest date for 
the receipt of applications is September 30. 

The following awards have been made by the 
Royal College of Physicians : The Baly gold medal, 
given every alternate year to the person who shall be 
deemed to have most distinguished himself in the 
science of physiology during the two yearsimmediately 
preceding the award, to Mr. J. Barcroft; the Bisset- 
Hawkins medal, bestowed triennially on some duly 
qualified practitioner, who is a British subject, and 
who has, during the preceding ten years, done such 
work in advancing sanitary science or in promoting 
public health as. in the opinion of the College, deserves 
special recognition, to Dr. T. M. Legge, The Harveian , 
Oration on St. Luke's Day will be delivered by Prof. 
E. H. Soling. 

In c^^xi|in wth the visit of m^bera ,qf 
Society of Glass"0echii6k)gy,^ J.»nqe, dwlag ihb 
-.first week of July^^two jaeeti^ with 
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oiatwfaoturaA wm held on Monday, July a. In the 
mornisg tw viaitiag party was received by 
Oiambre Syndic^e des i&^ltres Verreries, and was 
welcomed by its president. M. L. Houdaille, who 
described to the visitors how tlic French glass manu¬ 
facturers are all united in one body—the Chambre 
Syndicale—which is divided into six sections repre¬ 
senting various branches of the industry. Tlie work 
of these sections is organised in such a way as to 
prevent' ruinous competition between members, and 
at the same time encourages individual research and 
development. In the afternoon a joint meeting was 
held with the Soci^t^ des Inginieurs Civils. in the 
course of which the following papers were presented : 

" La M^thode Scientifique dans I'lndustrie/' by 
Prof. H. Lc Chatelier; “ Lcs Verres. Opaques et 
Color 4 s, et les Glacures Ciramiques dc M6me lispdcc,'* 
by Dr. A, Granger; “La Dilatation des Verres et 
Cristaux,” by M, Lafon; “ Specifications for Glass 
Products," by Prof. W. E. S. Turner; “ Improve¬ 
ments in the Design of Recuperative Glass Pot 
Furnaces," by Mr. T. Teisen ; and “ The Physical 
Properties of Boric Oxide Glasses," by Mr. S. English 
and Prof. W. E. S. Turner. During the week, visits 
were paid to glass works at St. Denis, Kheims, 
Chantereine, St. Gobain, Chauny, and Circy. A visit 
was also paid to the sand (quarries at Nemours and 
to the forest and castle of Fontainebleau. Altogether, 
some thirty British members of tlic Society and their 
friends took part in the visit. Encouraged by the 
success of this and the visit in iy;«o to America, it 
is proposed to arrange other tours as opportunity 
arises. 

A MEMORANDUM regarding the probable amount of 
monsoon rainfall in 1923 was submitted, in the early 
part of June, to the Government of India by Mr. 

J. H. Field, officiating Director-General of Observa¬ 
tories. For the purpose of a forecast of tlic monsoon, 
India is divided into live sections, and the several 
conditions which are favourable for the various 
sections are given—the conditions ranging over a 
large part of tlie globe, and at different seasons of 
the year. It is noted that a marked feature of the 
weather in May was the comparative alisence of 
temporary advances of the monsoon in the Arabian 
Sea, wliere the monsoon proper was behind time. 
Details are given of the inffuencing couditions in 
different parts of the globe, and from these it is 
concluded that there would be some delay in the 
establishment of normal monsoon conditions within 
the Indian area, but it was estimated that the delay 
was not likely to be prolonged. With regard to the 
total amount of monsoon rainfall, it seemed that in 
the Peninsula there should be a small excess, with a 
corresponding excess in My.sore and Malabar. For 
northern India and Burma no forecast could be 
inued. Recent telegraphic communications from 
Bombay received in the middle and towards the end 
of July state that the agricultural outlook is now 
satjsfa^ry' x)ver almost the whole of the Bombay 
Residency, enqugh.or more than enough rain 
has iaUeh Aixording to usual 

issued-; 


in August; past experience shows that fhe earlier 
forecast, issued in June is usually on the whole the 
more successful. 

A MURAi;- tablet to the memory of the great 
naturalists and lifelong friends—Frederick Du Cane 
Godman and Oshert Salvin—was unveiled at the 
Natural History Museum on July 28 by Lord Roth- 
scliild, and was accepted by the* Archbishop of 
Canterbury on behalf of the I'nistecs of the British 
Museum. Upon tlie death in IQ19 of Godman, who 
was for many years a Trustee and a generous bene¬ 
factor to tlic Museum, a Committee was set up with 
the object of placing in the building a memorial to 
him and to Salvin, who had died in i8t)8, and it was 
decided to use the balance of the money collected as 
the nucleus of an exploration fund for the benefit of 
the Museum ; to this Fund Dame Alice and the 
Misses Godman later added the sum of 5000/. The 
memorial was de.sigin'd by Sir Thomas Brock, and 
after liis death the task was completed by Mr. Arnold 
Wright. Godman and Salvin. both of whom were 
fellows of the Royal Society, will be remembered for 
the remarkable work entitled “ Biologia Centrali- 
Aniericana," which was planned by them, and finally 
completed by Godman after Salvin’s death. It 
con.sists of sixty-lhree volumes; the first forms the 
introduction, fifty-one deal with zoology, five with 
botany, and six with arcli»ology. For the work the 
aid of many .specialists was called in, but Godman 
and Salvin themselves undertook the chapters on 
birds and diurnal Icpidoptcra. The whole of their 
marvellous nco-tropical collection was presented to 
the Natural History Museum ; many of the specimens 
they liad themsclvc.s collected during their travels 
in Central America and Mexico. In addition, 
Godman's gifts to the Mn.seum were many and 
valuable. -The tablet hangs on the wall at the head 
of the main stairs in the Central Hall on the east side 
of the statue of Darwin. 

The Report for the year 1922 of the Nation^ 
Physical Laboratory extends to 227 pages and is 
provided with an index of 24 pages. Sufficient 
information is given to allow the reader to understand 
the methods in use at the Laboratory and to follow 
the advances made. The diagrams and illustrations 
add materially to the value of the report from this^ 
point of view. The number of tests made during the 
year is still on the down grade, as one would expect 
from the statistics of trade. The various ^arch 
boards and government departments continue to 
depend on the Laboratory for the conduct of the 
investigations they initiate, but the Executive Com¬ 
mittee has found it advisable to appoint a research 
committee consisting of Sirs J. J. Thomson, W. H. 
Bragg and E. Rutherford to assist in the organisation 
of research at the Laboratory. This ftommittec has 
made valuable suggestions as to the future work and 
needs of the Laboratory. There have been few 
changes in the senior staff during the year, and those 
that have taken place are due to other government 
departments daimihg men with specid knowledge. 
. -extensionthe metailurgy building which had 
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been needed for some time has been completed and is 
no^ in use, but the work in the physics building is still 
congested. 

An opportunity has been afforded us to examine 
and test the Hatchett planimeter and the pantograph 
designed 'and manufactured by W. H. Harling, 
117 Moorgate, E.C. 2. The planimeter is very simple 
and compact jn<form : after a little practice it can be 
made to give results of considerable accuracy. The 
ivriter has tested it on variously shaped areas of 
different sires, with good results. The pantograph is 
a more complicated instrument, designed on the 
principle of simple parallelograms, and can be .set to 
sixteen different ratios. Geometrically, the instru¬ 
ment seems to be quite satisfactory. In use, however, 
one or two faults can be detected. First, there is not 
enough pressure on tltc pencil point to prmlncc a 
useful drawing. Second, the pencil is not steady, 
there being insufficient constraint for keeping it per¬ 
pendicular to the plane of the instrument. If these 
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faults are remedied, the pantograph should prove very 
Ireful. Both instruments are offered at moderate 
prices. 

The Milroy Lectures on “ Canned Foods in relation 
to Health,” which were delivered a short time ago 
by Dr. W, G. Savage, arc to be published in the 
autumn, in the Cambridge Public Health Series, by 
the Cambridge University Press. 

Messrs, J. and A. Churchill are about to publish 
” Clouds and Smokes : the properties of disperse 
.systems in Gases,” by Dr. W. E, Gibbs, in which will 
be described the various ways in which disperse 
systems in gases can be formed; their mechanical, 
thcnnal, optical, and electrical propcrUe.s, and the con¬ 
ditions which determine their .stability are discussed. 
This information is then applied to the practical 
prolilems of meteorology, fume condensation, gas 
filtration, the manufacture of substances in a finely 
powdered condition, and the use of smoke in warfare. 


Our Astronomical Column. 


The Great Perskid Meteor Shower.—^M r. W. F. 
Denning write.s. ” 'J'lie maximum of the Perseid.s 
occurred in iqii on the morning of August 12, and 
the earth may be expected Lo be m the same position 
of it.s orbit in tliu earl)’ afternoon of August 12 next. 
There may therefore U' no very rich shower, though 
one may po.ssibly recur in Jaiian and in the East. 

(Jur acquaintance with the cbstributioii of the 
Perseid.? is, however, hy no moans perfect, and it Is 
fairly certain tliat a fairly good display will be 
observed in England this year if the weather allows 
suitable observations to be nia<le. The moon Ixang 
new at the time of the nuixximiiu will be a favouring 
feature. 

Observations should be made on the early morning 
of August 12 and during the night following that date. 
The hourly number of meteors should be couuled. 
and the apparent paths among the .stars of the larger 
ones should be accurately recorded so that their 
real patli.s may be computed 
ft will be intere.stiug lo note if there are any strong 
displays of the minor radiants of this {leriod, .such as 
the Cepheids, Cygiiid-s, Lyrhls, or Arietids,” 

Observations or Jiiriter — I.’Astnmomu' for July 
contains throe drawings of Jupiter on April 24 and 
May I by M. Pierre l-'eurtcy. using an equatorial of 
0*19 metre aperture screened down to 0*14 metre. 
Xhc Kcd Spot, the tint of which is described as 
saumon gris, seems to have revived since last year, 
as It is shown quite .strongly marked in the drawing 
of May 1, with two lighter patches in its interior, 
and the surrounding bays, both north and 540 uth, 
very‘dark. A row of six round white markings 
follows the spot, slightly to the north of it. 

Several narrow dark band.s cross the light equatorial 
zone obliquely. 

Parallaxes of Fifty-.seven Stars. —ITie Memoire 
of the National Academy of Scicnce.s {Wa.shington), 
vol. xix., contains the results of the determination 
of the parallaxes of fifty-seven stars made by Mildred 
Booth and Frank Schie.singer. In twenty-two 
of these no previous lieterminations of parallax 
have been made. The authors point out that, 
without the co-operation of several institutions, a 
long interval would have elapsed before these results 
could have tAen made available. Thus the photo¬ 
graphic plates were secured with the Thaw photo¬ 


graphic refractor of tlie Allegheny Observatory: 
the measure's and reductions were completed at the 
Yale Ohservatory under a grant from the National 
Research Council (r)ivisic)n of Jdiysical Sciences) to 
tlxe committee on Stellar Parallaxes of the American 
Astronomical Society. The measuring machine was 
purchased several years ago willi a grant from the 
]>raper Fund of Die National Academy of Sciences. 
'I'Jic measurements and computations were carried 
out by Mi.ss Booth, the methods employed liaving 
been previously pubhsheil, The average'number of 
comparison stars used was 3’8, and ’ the average 
number of plates for each region wjus 15. It is 
interesting lo note that a great many of the stars 
in the li.st are double; thus nearly every object is 
one of more than average fliificnlty, the .stars having 
in fact been selected oii that account from a long 
list awaiting attention at Allegheny. A summary 
of the parallaxes is given in a tabic showing the 
visual magnitude and spectrum type, total pmper 
motion, relative parallax and probable ernir, and 
finally, the proliable error for one good plate. 


SrKCTKOSCORic Binaries. —The Dominion Astro- 
physical Observatory, Victoria, is determining orbits 
for a number of these binaries. The chief interest 
in this research is the material for determining the 
average mas.s of stars of each spectral type. The 
masses of individual stars are innetenninable owing 
to the uncertainty of the inclination, but in study¬ 
ing a large number of binaries we may assume that 
the inclinations follow the law of random distribution. 
The elements of the following three stars have lately 
been determined: 


Spectral Type. rrriwl. 

BD 44® 3639 Oe 5 48 'Go 8 days 

Boss 4870 B2 1*0309 ,, 

0 Aquilac A 2 3’3204 „ 


Mess in terms of 
buu’s mass. 

0*374 

o’oooig 

0*0192 


The first is of special importance, since few masses 
of this type are known. One spectrum only is 
visible in each of these cases, so the companion is 
likely to have smaller mass. In the Oe 5 spectrum, 
the sharp H and K lines do not shar^ in the oscilla¬ 
tions and give a velocity of -11*3 km./sec., as com¬ 
pared with. - 3*8 knL/sec. for the centra of gravity of 
the system. 
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Research- Items. 


Tongan Astronomy and the'Calendar. —In one 
of the Occasional Pajpers of the Bernice Pallahi Bishop 
Museum (vol. viii. No. 4, 1922) Mr. E. E. V. CoUocott 
has collected all that can be known of Tongan astro¬ 
nomy. They had the vaguest notions of the heavens 
and of the relations of the sky to stars, sun, and moon. 
They treated astronomy as a branch of navigation, 
but since the u.'se of the mariner’s compass, few if any 
living Tongans are able to point to or name more than 
a very small proportion 01 the stars. Ih'actically all 
the available star lore of the Tongans is included in 
sailing directions written by the late Tukualio, who 
was Premier of Tonga about thirty years ago. and 
this account, copied by permission of liis son Tungi, 
consort of H.M. the Queen of Tonga, has been followed 
by Mr. Collocott in compiling this paper. 

Discovery of an Early Pal.couth in Norfolk. 
—In the Antiquaries Journal for April (vol. iii., No. 2), 
Mr. J. Reid Moir describes the discovery by Mr. 

J. E. Sainty of an Early Palaiolitli from the Glacial 
Till at Sidestrand, Norfolk. The .specimen contains, 
in its interstices, material which, in appearance, is 
identical witli the matrix of the lioulder (day, and the 
colour of the llakc-scars is precisely .similar to the 
broken surfaces of many flints in the Till at Sidestrand. 
Mr. Reid Moir believes that the implement originally 
belonged to the Upper Kn^hwater Bed, the highest 
division of the Cromer Forest lied Senes. The Early 
PaliL'olithic implements of tiiese strata are believed 
to afford the only evidence in East Anglia of the ; 
warm climate prevailing in Early Pala'oUthic times, 
and possibly representing the Gunz-Miiulcl inter¬ 
glacial epoch. This gives definite evidence that the 
manufacture of early Cliellcan hand-axes was begun 
in what is now East Anglia, before the arrival of the 
glaciers which were responsible for the deposition of 
the Tower Glacial beds. Mr. Sainty has generously 
presented this Sidestrand implement to the Ipswich 
Museum. 

Chromosome Movements in Nuclear Division.— 
Many attempts have been made to explain the forces 
at work in connexion with the mitotic ngurc in nuclear 
division. Attractions and repulsions arc evidently 
involved, and these may result partly from the pre¬ 
sence of electrical charges on the colloidal particles. 
The latest contribution to this subject is by Mr. 
Graham Cannon {Journ. of Genetics, vol. 13, No. i), 
who applies Lamb’s hypothesis that the centrosomes 
are pulsating or oscillating bodies, and also extends 
it to a 'consideration of the movements ol the pro¬ 
nuclei in fertilisation, Mr. Cannon discusses many 
of the consequences which would follow froni this 
assumption, but as yet there is little direct evidence 
that the centrosomes are actually centres of oscillation 
or pulsation. A very interesting feature included in 
the paper Is the demonstration, by means of figures 
of the chromosome groups in the equatorial plate of 
various animals, that the cliromosomes do in fact 
arrange themselves like floating magnets, the par¬ 
ticular arrangement depending upon the number of 
bodies present. This result was predicted by 11 . S. 
Lillie in 1905. 

Efficiency in Cot-ton Weaving, —As the nuralier 
of studies made in difierent industries and in different 
departments of the same industry increases it becomes 
more and more apparent that there are conditions 
militating against emciency which are of an alterable 
character, A careful study of efficiency in cotton 
weaving, by Mr, S. Wyatt (Reports, of the Industrial 
Fatigue Res^iicE Board, No, 23 ^.^ndon: H.M. 
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Stationery Office, price 35. net), demonstrates once 
more the value of natural, as against artifleial, 
illumination ; this factor has been shown in previous 
reports to hold true in silk weaving and in fine linen 
weaving. The relations between humidity, high 
temperatures, and efficiency arc very well brought 
out; under existing conditions it is maintained that 
the best conditions for productive efficiency in 
weaving, in humid shed.s of the type investigated; 
seem to be with a dry bulb temperature of 7o®-75“ F, 
and a relative humidity of 80-85 per cent. The 
writer also shows that, on the two-break day system, 
the efficiency during the pre-breakfast spell is con-- 
sistenily low. Various other aspects of the problem 
are considcrccl, such as pensonal ability, individual 
dillerenccs, incentives and fatigue, and suggestion.^ are 
given both for the amelioration of the conditions of the 
cotton weaver and for further study. The Fatigue 
Research Board in its cautious preface to the report is 
careful to point out the limits within which the conclu¬ 
sions must be interpreted. It is interesting, though, 
to note that in considering one report after the other 
there is a rapidly increasing weight of evidence In 
quite definite direcUoius. 

The Control of the Paddy Stem Borer in 
India. —In Memoirs of the Dept, of Agriculture in 
India, JCntomological Series, vol. vii. No. 13, 1923, 
Mr. E. Ballard gives an account of experiments on 
the control of the paddy stem borer Schirnobius 
tnceriellus in the Godaveri delta. The in.sect occurs 
wherever paddy is grown in the East, an,d causes an 
annual loss of io per cent, of the entire Indian crop. 
Various schemes have been ])ut forward for controlling 
the insect, the use of light traps being largely 
advocated. Mr. Ballard expresses doubts as to the 
efficacy of the latter method. Such trap.s are ex- 
, pemsivo and liable to be stolen, sometimes they only 
attract moths towards the light without destroying 
them, while many of the inotlia have laid their eggs 
before being trapped. The method of .selecting 
attacked seedlings at the time of transplanting gives 
some hope of con.stituting an effective means of 
control. Close cutting, used in combination with 
seedling selection, should also destroy a large pro* 
portion ol the larvse from which the succeeding crop 
could be infected. The extent to which stubble 
helps the insect to tide over the time between the 
crops.^ needs research. The natural insect parasites 
of the borer also require study, and the possibility 
of growing immune varieties of paddy should be 
tested. 

Correlation of Oil-Sands : the Dakota GRoyp. 
—The correlation of oil-bearing sands on the basis of 
palaeontological or petrographical work or both', is a 
phase of the geology of petroleum which ha^ not 
always received the detailed attention in the United 
States that it undoubtedly merits. It is therefore 
gratifying to note that the important of such work 
is now more generally realised, and Mr. W. T. Lee's,, 
contribution to Bulletin 751 on the “ Cegtipuity of 
some Oil-bearing Sands of Colorado and 'Wyoming ” 
is a case in point. As Mr. Lee remark^ nearly every 
important sandstone in the great Cretaceous system 
of the western states contains oil, and the differentia¬ 
tion and correlation of these oil-horuons form pro¬ 
blems the ultimate solution of which is demanded 
before tliis vast region can be economically developed. 
The rocks dealt with in this report belong prmci- 
pally to the Dakota Group, and apart firom valuable 
loctu details tegarduig thQ different sands and shales 
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Included, the author establishes the important strati^ 
jiaphical .iact that there is no single, definite, per- 
fistent and easily recognisable sandstone correspond- 
ing to the formerly so-called Dakota Sandstone, but 
that a group of sediments to which the name Dakota 
is given represents successive accumulations of sedi¬ 
ments near the strand-line of an advancing Cretaceous 
tea, presumably Upper Cretaceous, but not neces- 
larily so. Hence the group diflers in age from place 
to place according to the time taken by the advance 
>f this strand-line across intervening distances. 

Weather at Falmouth in 1922.—Falmouth 
Observatory has recently issued meteorological notes 
ind tables for the year J922, prepared by Mr. J. B. 
Phillips, superintemient of the Observatory. The 
nean barometric pressure for the year was 29-96 in., 
vhich is 0*02 in. below the normal. The mercury 
•cached a maximum height of 3079 in. during 
^^ovember, whicli is also the highest November 
•eading on record since the commencement of 
ibservations in 1871. The high-pressure system 
issociated with this reading prevailed from November 
[o until December 15. In July the barometer fell to 
!8-98 in., which i.s the only record with the barometer 
>elow 29 in. in July. Temperature reached its 
lighest reading, 75" E*'., on May 31, and the minimum, 
88^ F., on March 23. The summer was cool, the 
lay temperature registering 70** F. or above on 6 
lays only, 4 in May and one in June and September 
•espectively. Bright sunshine for the year registered 
[603 hours, which is 90 hours less than the normal; the 
jrightest month was May with 260 hours of sunshine, 
uid the least sunny was December with 48 hours. 
Rain fell on 211 days, yielding a total of 45*75 in., 
vhich is 0-14 in more than the normal. Deccmlwr, 
vhich is normally the wettest month of the year, 
lad the highest monthly rainfall, amounting to 
ho2 in., of which 7*64 in. fell ui the last 16 days. 
During the 3'car the equability of the climate of 
Palimmth with.sto<jd two severe tests, in an 
jxceptionally cold period at the beginning of April, 
)f 108 stations in the British Isles it was one of 
) at which the temperature did not fall below 34* F., 
ind during a hot .spell from May 21 to 24, when 
:emperatures above 80® F. were general on the coast, 
:he maximum did not rise above 68® F. 

Commercial Production of Oxygen. — Tlie 
Chemical Trade Jour»al for June 13 contains an 
iccount of a long paper by Mr. T. Campbell Finlayson 
>n " Industrial Oxygon," winch was read before the 
Institution of Chemical Engineers. The aim of the 
vork was to find a means of producing oxygen 
.ndustrially at a price of is. per 1000 cu. ft. This 
vas not realised, but a large number of possible 
nethods were tried, some of which were found to be 
juite practicable. Chemical methods arc impossible, 
IS they are invariably too expensive; the most 
promising method is ba.scd on the differential solubility 
jf oxygen and nitrogen under pressure in different 
iquids. Mr. Finlayson remarked that the discovery 
yf a more suitable solvent might put the matter in 
i very different light. It will be recalled that this 
netbod was used, with water as a solvent, by Mallet 
tialf a centurv ago. 
e 

Recording Water - levels Electrically. —A 
aew form of electric transmission, for long-distance 
hdication of variations m water-level and similar 
purposes, has been devised and put on the market 
ander the desi^ation of the Telechron Transmitter. 
The drawback in regard to systems of electric trans- 
oUssloQ in cases is- that dependence ha& to be 
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, placed OD Ihe vniailing^ctioii' olfte'replW to teeoed 
the series of idijnilsol sent ont iroaf the txansnfitter. 
With the ordinary electro-apparatne, 
owing to difficulty in exciting the magnetic iiela 
with sufficient promptitude, there is a pcmbillty of 
failure to transmit signals which succfted one another 
rapidly. Tn other words, the receiver and trans¬ 
mitter are liable to "get out of step." In the Tele¬ 
chron instrument, signals are transmitted at a 
constant rate, independent of the speed of movement 
of the float or other actuating agent; the impulses 
are accumulated by the transmitter and are de¬ 
spatched in sequence at a rate within the capacity 
of the receiver to record them. It is thus possible 
for a float to make a rapid rise without the omission 
in the recorder of any one of the impulses in the 
series generated. Falls in level are equally accounted 
for, and when alternations take place rapidly the 
instrument records the net difference in either sense. 
It is possible to store up any number of impulses in 
the transmitter, though for practical purpose.s it is 
only nece.ssary to provide for a hundred revolutions 
of the counter. Should the circuit by any chance 
be broken or the battery fail, the transmitter auto¬ 
matically sets itself and the receiver m step on the 
restoration of the current. There are other possible 
applications of the Telechron besides the long-distance 
record of water-levels ; it is a trustworthy tettgraph 
to indicate the position of a ship’.s helm, or of a 
lock-gate, or other moving object. It can also be 
adapted to the purpose of recording the pres-sure 
in gite mains, llic apparatus is introduced by the 
Telechron F.lectric Transmitter (Company, of 
Victoria Street, S.W. 

Luminescence. —Luminescence, as defined by 
Wiedemann, includes all cases of radiation except 
those due to temperature alone, in this sense the 
term is useil in the valuable report published as a 
Bulletin of the National Research Council of the 
United States, entitled, '■ .Selected Topics in the Field 
of Luminescence." The report, which is the work of 
Prof. E. Merritt, E. L. Nichols, and C. D. Child, covers 
a wide range, but most of the topics chosen for dis¬ 
cussion are connected with fluorescence and phosphor¬ 
escence. Prof. Merritt, who is responsible for the 
greater part of the volume, contributes an important 
chapter on theories of luminescence, dealing with the 
work of J.cnard, Kowalski, Kcnnard, Baly and Perrin. 
A perusal of this chapter confirms the opinion that 
the most important problem at the present time in 
the field of luminescence is that of developing some 
satisfactory and comprehensive theory which may 
serve as an aid in correlating the observed phenomena 
and as a guide in planning new investigations. Such 
a theory must link together the varied subjects dealt 
with in later chapters—^luminescence at high tem¬ 
peratures, luminescence and photo-activity, and, in 
particular, fluorescence and chemical change. Special 
attention may be directed to the work of Pringsheim, 
who, after a somewhat extended discussion of photo^ 
chemical theories of fluorescence, is inclined to decide 
against such theories, putting forward certain sug¬ 
gestions in explanation of the chemical changes that 
so often occur in connexion with fluorescence. In 
the bibliography of luminescence, forming the last 
chapter of the report, Dr. J. A. Becker has made a 
serious attempt to include references to all boola and 
articles on luminescence that have appeared btiwetti 
the years 1906 and 1922. Referenqfeto papas on 
spectroscopic work have been inclu^ when„ «a in 
the .case of flame spectra, thfsy Appear to have a' 
direct bearing on the theory of luisonescent nidift- 
tion, ' ;• .. 
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The Electron in Relation to Chemistry. 


''PHltf. Fai^ay Society's conference on "The 
* fElectronic Theory of Valency," held at Cam¬ 
bridge on July 13 and 14, may be regarded as marking 
a new stage in the welding together of physics and 
chemistry, which has been so notable a feature of 
the recent history of these two sciences. The con¬ 
ference was attended by about 120 delegates from 
different universitfes, about half of whom were drawn 
from outside Cambridge. Some forty visitors were 
entertained in Trinity Hall, through the kindness 
of tlte master and fellows, to whom a deep debt of 
gratitude is due for contributing in this way to the 
pleasant social features of the conference. The 
foreign guests included Prof. G. N. Lewis, I'rof. 
W. A. Noyes, Prof. Lyman, and Prof. Victor Henri 
of Zurich ; the physicists included Sir J. J. Thomson, 
Sir Ernest Rutherford, Sir William Bragg, Prof. 
Barton, Prof. W. L. Bragg, Prof. Porter, Prof. 
Rankine, Dr. F. W. Aston, and Mr. R. H. Fowler ; 
the chemists, in addition to Sir Robert Robertson, 
the president of the Faraday Society, include<l Sir 
William Pope, Prof. Heilbron, Prof. Lapworth, Prof. 
Lowry, Prof. Robinson, Prof. Sraithells, Prof. Thorpe. 
Mr. C. R. Bury, Ur. FlUrscheim, Dr. W. E. Garner, 
Dr. Henstock, Dr. Kenner, Mr. W. H. Mills, Mr. 
E. K, Rideal, and Dr. N. V. Sidgwick. 

The conference was held in the new Department 
of Physical Chemistry, which is housed very ap¬ 
propriately in a block of buildings lying between 
the Chemfeal Laboratory in Downing Street and the 
Cavendish Laboratory in Free Scliool Lane. These 
buildings, wliich were formerly in the occupation of 
the Department of Engineering, now provide ideal 
quarters for work in physical chemistry. They 
have been completely refitted and arc admirably 
suited to their new use : they are also so com¬ 
modious tliat there a reserve of lloor-.space which 
has been loaned to workers from other dcp<irtments, 
pending the time when it may be required for further 
extensions of physico-chemical work. Tea was served 
before the conference opened, in the large laboratory 
of the liopkinson wing, which was erected in 1900 
as a memorial to the late Prof. Bertram liopkinson 
and his son, wliile the discussions were held in the 
lecture theatre adjoining. 

The Friday afternoon .session, dealing mainly with 
the application of the electronic theory to the problems 
of inorganic chemistry, was presided over by Sir 
J. J. Thomson, who in his opening address referred 
to the. fact that, wliile the force which retains the 
electrons in an atom is proportional to tiie positive 
r. har gp on the iiucleus, the disruptive force wliich 
tends to make them scatter is proportional to the 
third power of their number, so that a limit is set 
to the number of electrons which can be crowded 
into one atom. The law of force is such that when 
the number of electrons is small, the octet is a 
particularly stable grouping; but with a different 
hiw of force, a sextet might be more stable than an 
octet. The problem of molecular structure can be 
attacked most readily by the study of cases of 
substitution; tlius the electric moment introduced 
on replacing hydrogen by chlorine can be calculated, 
and measurements of the specific inductive capacity 
of molecules of different types have shown that this 
moment is constant in magnitude. 

Prof. G. N. Lewis, in presenting hia paper on 
'* Valence and the'Electrons,’' directed attention to 
tiio .r’econciliation which has recently taken place 
befe w ec fi views . of ^y^dsts chemiits in 
of the atomv.. Since 
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physicists have now adopted a model in three 
dimensions, it is possible to regard the orbit of the 
electron as having a fixed orientation, although the 
electron itself is in rapid motion. The chemist's 
theory of static electrons has, therefore, been merged 
quite naturally into a scheme of static orbits. Prof. 
I-ewis directed attention to the fact that, in Bohr's 
atomic structures, each of the rare gases from heon 
to niton, and all Die stable elementary ions, possess 
eight elections in the outer shell, thus affording full 
justification for what came to be known as " the 
octet theory." The fundamental phenomenon of 
chemistry is, however, the formation of p&ifs of 
electrons; and of some hundred thou-sand known 
suliatances only about half-a-dozen contain uneven 
numbers of electrons. This pairing may perhaps bo 
due to magnetic forces, since unpaired electrons 
always give rise to a magnetic moment. When four 
of the.se electron-pairs are grouped at the comers of 
a regular tetrahefiron the still more stable configura¬ 
tion of the octet is obtained. 

I^of. Lewis attaches great importance to the view 
that the sharing of a pair of electrons constitutes a 
chemical bond between two atoms. When this bond 
i.s broken, the electron-pair usually remains attached 
to one atom, which acquire a negative charge, while 
the associated atom (which loses its share of the 
electron-pair) acquires a po.sitive charge on disruption. 
This (x>ntrast is described in Langmuir’s nomenclature 
as the conversion of a " covalence " into an " electro- 
valcncc " ; and most English readers have accepted 
this nomenclature a.s an c.sscntial feature of the 

l^wis-r,angmuir hypothesis." J*rof. Lewis, how¬ 
ever. regards ihe loiiised bond as being no longer a 
bond at all, and even objects to the use of the term 
"valence" to express the electrical state of the 
atom, although for nearly seventy years bismuth and 
aluminium have been described, like phosphorus and 
nitrogen, as tervnlcnt elements. 

The two following papers, by Mr. R. H. Fowler on 
" Bohr’s Atom in Uefercnce to the Ih’oblem of 
Covalcncy" and by Dr. N. V. Sidgwick on "The 
Nature of the Non-polar Link,” were of interest as 
exhibiting two parallel lines of thought in the applica¬ 
tion of Bohr’s theory of the structure of atoms to 
the unsolved problem of the electronic structure of 
molecules. The close agreement between the con¬ 
clusions reached on this subject at Oxford and at 
Cambridge is noteworthy. As might perhaps have 
been anticipated, the Cambridge physicist was much 
more apologetic than the Oxford chemist, since he 
evidently realised more fully the risks that must 
be taken when forsaking the mathematical concepts, 
verified by observations of spectra, on wliich the 
structure of the atom is based, for purely qualitative 
conceptions of molecular structure, which are at 
present beyond the range of mathematical analyses 
and of experimental verification. Tlie chemist, on 
the other hand, boldly translating the shared electrons 
of Lewis into sliared orbits (compare i>r. N. P. 
Campbell's letter in Nature of April 28, p. 569), was 
ready at once to gather a liarvest of new conceptions 
from this speculative extension of Bohr's theoiy. A 
study of the printed papers shows,o however, no 
important discrepancies between the views of the 
two authors as to the results of extending the theory 
of orbits from atomic to molecular structure. 

In the discussion following upon the reading of 
these papers, Sir J. J. Thomson pointed out that two 
electrons are not necessary to make a bond, since 
^4 of most ^sistent aggregates met 
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with in positive rays, although there is only one 
electron loft to hold the two protons in combination. 
To this Mr. Fowler^ replied that although this may 
be stable for an indefinite i>eriod in a vacuum, 
aggregates of this type appear to be quite incapable 
of resisting chemical combination—perhap.s because 
an odd electron passing from one nucleus to the 
other would impart an electrical charge alternately 
to one atom and the other, giving rise to an unstable 
condition which would be particularly ready to 
undergo chemical change. 

Prof. W. A. Noyes, after reviewing briefly the 
history of the development of the theory of ionisation, 
laid stress on the fact that the {listihetion between 
polar and non-polar union i.s one of degree and not 
of kind, the fundamental factor m both types of 
union being the pairing of electrons. He also directed 
attention to the fact that the elements, such as 
lithium, sodium, potassium, rubidium, and cinsium, 
which are monoatoniic in the gaseous condition, are 
exactly those which have a single valency-elcctron 
in the outer shell. 

Sir William Bragg made an important statement 
in reference to the lengths of the carbon chains in the 
fatty acids and esters. F.ach additional carbon atom 
in the alcohol radical increases the length of the 
carbon chain by i*2a A.U., but for the acid radical 
the average increment is only 0*07 A.U. This 
remarkable result can be explaineil, while maintaining 
a fixed distance of 1-3 A.lb between the carbon 
atoms, by assuming, on the alcoliol side of the molc- 
cuic, a simple zigzagging of the cluiin of atoms, 
with a fixed tetrahedral angle of loy' iS', the branch¬ 
ing of the chain being to the left and right alter¬ 
nately. The increment on the acid side of tlie chain 
can he explained by assuming the formation of a 
zigzag chain of another tvpe, the deflexions being 
in the order TXKKLL, etc., instead of f.RLRLK. 
These two forms of zigzag appear to be initialed hy 
the two types of oxygen-linking in the -CO.O- 
ifroup, and then to be rigidly maintained in the two 
chains. The .structure .suggested on the acid side of 
the molecule may explain the alternation of physical 
properties observed in the well-known odd and even 
leries of acids, since the increment of length is 
ilternately parallel to the chain and inclined at an 
ifigle of 109^ 28' to it. 

At the close of the session Prof. Victor Henri made 
i brief communication in anticipation of the im- 
aortant paper which he delivered on the following 
lay. The discussion took place under tropical 
conditions, which were‘so extreme that the session 
A-as adjourned before the discussion had Income 
completely informal. An informal discussion was, 
lowever, carried on in the cooler atmosphere of the 
svening in the fellows’ garden of Trinity Hall, to 
vhich some sixty delegates adjourned after dining 
:ogether in the Hall of the College. The bringing 
nto direct personal contact of workers who had 
areviously known one another only hy correspondence, 
)r by reading one another’s publislied communica- 
;ions, was a most valuable feature of the conference, 
md full advantage was taken of the opportunities 
;hu8 presented. 

The discussion, on Saturday morning, of the applica- 
;ions of the electronic theory of valency to organic 
Jiemistry, wa5 presided over bv Sir Robert Robertson, 
in opening the discussion, Prof. Lowry urged that 
he moctron has come to stay, and that sooner or 
ater organic chemists must take into consideration 
he electronic structure of atoms and molecules, 
rhese may prove to be a mere translation into a new 
anguage of the structural formula of K^ul^ and 
'an't Hoff: ginng rise to a new nomendiature but 
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to no new conceptions.; This is, however, unlikely 
in view of the enormous advances that have followed 
from the discovery of Dalton’s atom, and of each 
fn»h detail of its structure. The ele^onic theory 
of valence has already made a contribution of real 
value by discriminating between two types of valency, 
since a single bond can now be classified as depend¬ 
ing cither upon electron-sharing or upon electron? 
transference. Prof, Lowry’s own contribution had 
consisted in the suggestion that a double bond may 
assume a form in which one linkage of each type is 
present. This has led to a number of novel con¬ 
clusions which have been set out in a paper published 
in the April number of the Journal of the Chemical 
Society and in a paper on “ Intramolecular Ionisation 
in Organic Compounds ” contributed to the present 
discussion. 

I In summarising a second paper on “ The Trans¬ 
mission of Chemical Affinity by Single Bonds,” Prof. 
Lowry raised the question as to how many types of 
valency the chemist would wish the physicist to 
provide, and how many different mechanisms must 
iH! invented to account for the transmission of chemical 
affinities through chains of atoms. Prof. Lowry be¬ 
lieves that only two types of valency are necessary, 
and that principal and subsidiary valencies, partial 
valencies, conjugated double bonds, carbonium bonds, 
mobile hydrogen atoms, centric bonds and para- 
linkages m aromatic compounds, are all manitesta- 
tions of those electrostatic forces which T.angmw 
describes as electrovalence, lii the same way, the 
unidirectional”general”effect,4«^the” alternating'* 
effects observed in eonjugS^,'Chains, appear to 
account for nearly all tlie pCttfiomena observed in 
the transmission of chemical affinity. Lapworth and 
Hurscheim have suggested cases in which alternating 
effects appear to be produced m chains of .single 
atoms; but other explanations (such as the stcric 
effects ilescribcd by Sir William Bragg) appear to 
ho capable of accounting for most of these observa¬ 
tions, and further evidence is needed before a third 
mechanism of tran.snus.sion need be admitted. The 
evidence now brought forward by Lapworth and 
Robinson may perhaps provide the unexplained 
residue of oKservation which would make such a' 
mechanism nece.s-sary. Prof. Lowry’s paper also 
contained a vindication of Vorlandcr's view that, 
when its direct neutralising action is eliminated, 
the amino-group possesses well-defined acylous pro¬ 
perties ; it is therefore no anomaly for an amino- 
acid to be stronger than the fatty acid from which 
it is derived. 

Prof. Lapworth, in communicating a paper on 
” Some Recent Contributions to the Theory of 
Induced Alternate Polarities in a Chain of Atoms," 
described six different theories which have been put 
forward in order to account for these phenomena. 
In criticism of the previous speaker, he stated that 
he himself twenty years previously emphasised the 
tendency of organic compounds to assume a “ homo¬ 
geneous ” in place of a ” heterogeneous ” distribution 
of valency. I'his is precisely the same phenomenon 
that Prof. Lowry discussed under the heading of 
” Crossed Polarities.” As evidence of alteriiate 
polarities in chains of atoms held together by single 
bonds he quoted the biochemical oxidation of butyric 
acid to ^-hydroxybutyric acid and then to aceto- 
acetic acid. This case has also been quo'ted in¬ 
dependently by Robinson. 

Prof, Robinson contributed a paper on “ Octet 
Stability in Relation to Orientation^«nd Reactivity 
in Carbon Compounds.” He directed- attention, as 
Prof. Lajwortb bad done, to the iatit that optical 
activity is often pt»^rve4 thwiges. 
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ilthough, ii the intennediate stages are those which 
are conventionally postulated, the optical activity 
must necessarily disappear, since the intermediate 
product would be symmetrical. The pre.scrvation 
of asymmetry can, however, be explained by means 
of partial valencies, througli wliich the a.symmetr>' of 
one atom i.s maintained until it has been stabilised 
again cither in the same atom or in a different one. 

'J'he bearing of the theory of polarity on the re- 
ictivity of organic compounds \va.s discussed by Mr. 
E. K. Rideal, and, as illustrating tins aspect of the 
problem, ilr. R. (t. W. Norrish described some 
experiments which he has just carried out, accoriling 
;o which the union of ethylene and bromine is almost 
stopped by enclosing the mixed g{kst*s in a vessel 
ineci with paraffin wax, whereas in contact with the 
lolar surface of a glass vessel combination takes 
place rapidly. 

In the general discussion, to which about a dozen 
iifferent speakers contributed, Prof. J. !•'. Thorpe 
irged that the theory of polarity " explains every- 
-hing but predicts nothing,'’ in marked contrast to 
.-an ’t hloil’s stereochemistry, which made organic 
:hcinistry into the most exact of all the scicnce.s. 
This contention was strenuously denied by Mr. 
lurkhardt from the Manchester laboratory ami by 
^ofs. Noyes, Lapworth, lieilbron. and Rol>inson, 
vho proceeded to put on record two del'mite pre- 
lictions m order to get over the difficulty that under 
lonual conditions the prediction and the venlication 
irc })ubhsh<'<l together, so tliat the reader cannot be 
jiiitc certain which really came lirst. Dr. Idurschcim 
ilso replied in a very vigorous manner to the criti¬ 
cisms by l^of. Lowry of his views in reference to the 
nrtuence of substitution on the strength of carboxylic 
icids, and urged that in several examples the fonna- 
lon of internal salts, which had been suggested as an 
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alternative explanation by Prof. Lowry, cannot in 
fact take place. Prof. Lewis directed attention to 
the fact that the breaking of a double bond does not 
necessarily get rid of cis and trans womerism. even 
if free rotation can take place; and in support of 
this view Mr. Bury quoted the fact that quacinvalent 
sulphur compounds retain their optical activity even 
wJien one of the four groups is ionised. 

in the final st'ssion of the conference. Prof. Victor 
lienri presented a j)a]ier on “ Molecular Polarity 
deduced from th» Study of Absorption Spectra. ' 
This jirovcd to be a most remarkable contribution, 
in which the apjihcation of considerations based on 
the quantum theory led to the conclusion that 
quantified motion may occur in electrons, atoms, or 
molecules, giving rise to broad absorption-bands, 
narrow absorption-bands, and a fine structure of 
th<s>c band.s, respectively. By making use of a 
source of continuous ultra-violet light, Prof. Henri 
has been able to study the fine structure of the 
absorption bands of a large number of compounds, 
ami in some instances to measure as many as two 
thousand bands m the line structure. A large 
number of photographs were .shown to illustrate the 
various types of absorption spectra. Prof. Henri’s 
paper prtijuccd a very profound impression by the 
masterly character both of the theory and of the 
experiments wliicli he described. It may well mark 
a new era in the history of absorption spectra. In 
apologising to ITof. Henri for the fact that the late 
hour did not allow of an opportunity for discussion, 
the president a<Uic<l tliat ilie question of holding a 
general discussion on absorption sj>ectra is already 
under consideration by the council of the b'araday 
Society, and that such a discussion would allow of a 
fuller consitleration of the view which Prof. Henri 
hud j)ut forward. 


International Conference of Phytopathology and Economic Entomology. 


'PHP. first International Conference of Phytopatho- 
^ logy and Kconomic Kntomology wjls heUl m 
Holland on June 24-Jnly 2 by the kind invitation of 
-he Netherlamls Government in co-operation with the 
juthoritics nf the various laboratories and institute.s 
:oiiducting work on agricultural phytopathology and 
mtomology. The Conterence w'as notcworlliy as 
leing the first occasion on which phytopalliologists 
ind entomologists from all countries have been 
nvited to meet together to di.scu.ss matters of mutual 
nterest.' I’rof. li. M. ^Juanjer of Wageiiingeti, pre¬ 
sided over the Conference, while Dr. L <>. Howard, 
i^hief of the United Stales Bureau of Fntotnology, 
icted as president of honour. Upwardsof 65 members 
ittended—in addition to the Dutch participants— 
representing some 26 countries, A rejiort of the 
Ixiufcrencc, giving an account of the demonstrations, 
papers read, etc., will be issued by the Committee 
Df Management (obtainable from the Secretary, Mr. 
r. A. C. Schoevers, of the Netherlands J^hyto- 
pathological Service, Wageningen), but in the 
meantime the following brief account may lie of 
interest. 

Members assembled at Wageningen on June 24, 
when an address of welcome was delivered by Prof. 
Kielstra, Rector Magnificus of the University. On 
ihe following morning the Conference was formally 
Dpened by H.E. the Minister for Home Affairs and 
Agriculture, and during the day members attended 
the inauguration, by Jonkheer van Citters, of the 
new Laboratory Jot Potato Research in which Prof. 
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^)uanjcr’s Dcjiarimout is now houseil. In the 
laboratory and adjoining expermiciit station ex¬ 
periments of great interest, notably in connexioti 
with the “ virus ” diseases of the potato, were in¬ 
spected. After .spenflmg two days in conference, the 
members divuied into two parties, one vi.siting 
(ironmgen and the other Boskoop, Aalsmeer and 
Haarlem. The first party inspected the practical 
application of Prof. Quanjer’s experiments in the 
selection fields and farm of TV. O. Botjes, who 
demonstrated las methods of obtaining “ .seed ” 
potatoes on a large scale entirely free from virus 
diseases, ami the .second visited nurseries producing 
ornamental plants, shrubs and bulbs ; at Lisse (near 
Haarlem) they visited Dr. van Slogteren’s new 
laboratory for the study of bulb diseases, and were 
treated to an excellent address and to demonstrations. 
I'hc two parties combined forces againat the laboratory 
of Prof. \Ve.slerdijk, Director of the W. C. Scholten 
Phytopalhological Laboratory at Baarn, where the 
final papers were read and the discussions concluded. 
Subsequently H.K. the Minister for Home Affairs and 
Agriculture held a farewell reception at the Hague, 
and members were entertained to dinnet at Scheven- 
ingen. Many members remained until the following 
week to take part in an expedition to the glass house 
district of the Westland. 

Witiiin a short space it is impossible to do justice 
to the papers read. Two subjects were, however, 
specially prominent—namely, (i) the research, l)otli 
botanical and entomological, which centres round the 
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plant-diseases of the “ virus" type, and (2) the 
eflSdency or otherwise, of controlling the spread of 
insect and fungus pests from one country to another 
by means of a phytopathological service. 

Discussions on the latter concerned chiefly plant 
import regulations and quarantines, the point of view 
oi the exporting count^ being ably expounded by 
Mr. van Poeteren, who is director of the Netiierlands 
Phytopathological Service. The controversial and 
difficult nature of this subject is well known, and it is 
satisfactory to record that the fallowing resolution 
was approved : 

" The repre.sentatives of all nations a.'^mblcd at 
the International Phytopathological Conference at 
Wageningen, June 25-jo, 1923, dc.sirc to place them¬ 
selves on record as in full agreement with the essen¬ 
tials of international trade and commerce in living 
lants and plant-products, namely, reasonable frec- 
om from insect-pests and plant-diseases of all 
kind of materials imported into or exported from any 
country." 


It should also be mentioned that so greatly lm> 
pressed were members with the results of the Caa> 
lerence in bringing about international sympathy and 
co-operation as to the control of diseases and pests^ 
that it was considered imperative that similar con* 
f^ences under the same title should be held in 
future, and a small committee, under the chair¬ 
manship of Prof. Quanier, with Mr. Schoevers as 
secretary, was appointed to undertake provisionally 
the duties of arranging for the next conference 
and of dealing with the various resolutions which 
had been passed. 

This brief summary would be incomplete if some 
reference were not made to the hospitality and kind- 
nes.s exjierienced. Special mention must also be 
made of the admirable manner in which Prof. Quanjer 
carried out his dutie.s as president, and the debt 
mcnil>ers owe him for rendering the discussions clear 
to all by rapid translation. As secretary, Mr. 
Schoevers was untiring, working literally night and 
day for the good of the Conference, 


Sir William Thiselton-Dyer. 

I'Rmurii FROM British Botanists. 


July 28 Sir William Thisdton-l.lyer attained his 
eightieth birthday and was the recipient of the 
subjoined letter from botanists throughout the 
country. Sir William's work as assistant director 
of the Royal Botanic (iardens. Kew, under Sir 
Joseph Hooker, and then as director for a memorable 
period of twenty years, is so well known that it is 
not necessary to refer to the many important things 
he did during his term of olhee. The present condi-. 
tion of the Gardens, and the prc.stige of Kew all 
over the world, are suflicicnt t<;a{imony to his ability 
and prescience. Wc beg to extend to Sir William 
in his retirement our congratulations and best wislies 
that he may long continue to enjoy his health and 
carry on his botanical activities. 

,D£ar Sir William, 

The occasion of your eightieth birthday 
affords us the opportunitv' of which we gladly avail 
ourselves, not only of offering you our congratulations 
upon having attained so venerable an age, but also 
of assuring you of our continued regard and esteem. 
In doing so we who sign this letter do but acknowledge 
our Indebtedness to you for the inspiration and 
uidance which we, lx>th as teachers and researchers, 
ave derived directly or indirectly from your own 
early work as a professor of botany. We regard 
that work, and more especially the courses of practical 
instruction conducted by you at South Kensington 
in the years 1875 and 1876, a.s having inaugurated 
the renaissance of the study of the structure and 
functions of plants which had been so brilliantly 
carried on by British botanists in earlier times. It 
must, wc feel sure, afford you great and justifiable 
satisfaction contemplate the marvellous develop¬ 
ment of such studies in this country during the years 
that have passed since you quickened them into new 
life. 

The professorial career on which you had, embarked 
80 brilliantly was unfortunately, as it may have 
seemed at the time, brought to a close by your . 
appointment to the i^itant directorship' of Kew in 
1875 and your subsequent appointment as dirKtor' 


ten years later. The vrtJifk 'teat you were enabled 
to carry out at Kew has been of such nationSl import¬ 
ance, that, however much. ^e may regret tho loss 
of the stimulating influence’ you would undoubtedly 
have exerted as a professor, we all realise the great 
and lasting services you have rendered to botany, 
not only from the purely scientific point of view, but 
also in relation to the development and encourage¬ 
ment of botanical enterprise throughout the British 
Empire. 

Another notable result of the interest you inspired 
was the successful launching of the Annah of Botany, 
which lias come to be one of Ihe leading botanical 
periodicals of the world. Wc do not forget that it 
was your enthusiasm that turned the scale when the 
question of " to be or not to be " hung in the balance. 
The Annals is a lasting monument to your courage 
and prescience. 

It would need a lengthy document were we to 
attempt to set out in detail the value of your many 
efforts for the promotion of our science, but in con¬ 
clusion wc feel we must refer to the noble work you 
did in saving the old Ghelsea Physic Garden from 
destruction. Thank.s to you, London has now a 
botanic garden where students and teachers can 
study the structure and functions of plants and 
pursue those studies which you did so much to 
promote. 

With our very kind regards and good wishes. 
Believe us to be, dear Sir William, 

Yours very truly, 

D. H. Scott F. Keeble 

S. H. Vines A, B. Rendle 

F. (). Bower A. Shifi,ey 

Balfour H. Wager 

H. T. Brown F. F. Blackman 

D. pRAiN V. H, Blackman 

F. Darwin F. W. Oliver 

H. H. Dixon A. G. Tansley 

A. C, Seward F. E. Weiss 

J. B. Farmer A.’W. Hill 

and all t]n leading botanists in 
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tJtUTerftlty and Educational InteUigfence. 

£DiNBUR6n.-~-At a special graduation ceremonial, 
add in the University Library Hall on July 25, the 
following members of the eleventh International 
Physiological Congress, then meeting in Edinburgh, 
were presented to the Vice-Chancellor {Sir Alfred 
Ewingh by Sir E. Sharpey Schafer, for the Honorary 
LL.D. :—Prof. F. Bottazzi, professor of physiology. 
University of Naples ; Prof. W. Einthoven. professor 
3f physiology, University of Leyden ; Pro/. W. H. 
Howell, professor of hygiene, Johns Hopkins Uni- 
irersity, Baltimore ; Prof. J. E. Johan.sson. professor 
Df physiology. University of Stockholm : Prof. A. 
Ko^jel, professor of physiology, tJniversity of HoidcU 
:)crg ; ftof. H. H. Meyer, professor of pharmacology, 
University of Vienna; Prof. I. P. Pawlow, professor 
)f phy.s'iology, University of Petrograd ; and Prof. 

Richet, professor of physiology in the Faculty of 
VIedicinc, Paris. 

London. —^Dr. Lydia Henry has been appointed 
Varden of the Hou.schold and Social Science Depart- 
nent. King’s College for Women, Campden JJill 
.toad, W,8. 

Manchkster. —Tlic Empire Cotton Growing Cor- 
)oraiion has recently offered to the University, for a 
xjriod of five years, a grant to promote study an<l 
esearch in mycology and entomology, more particu- 
arly the flisea.s(‘.s of plants caused by animal and 
uugal parasites known to be, or likely to be, of 
mportance to cultivators of cotton. It is made a 
oiiditlon of the grant that the University should 
Klmit cotton research scholars and assistanU on study 
eavc to its laboratories, and it is also asked to deal 
o far as it can with incpiiries from scientific advisers 
o cotton growers. The work will he carrieil out in 
he Departments of BoUny and Zoology under Mr. 
). Williams and Mr. K. A.'Wardle respectively. In 
his connexion the large and valuable collections of 
nsects in the Manchester Museum will he of con- 
idcrable assistance in tlie identification of insect 
lests, while the experimental groumls and green- 
lonses which the University has recently estawished 
n Fallowfield will greatly facilitate the study of plant 
lisea.ses. 

Sin:FFrni.n.—The title of emeritus professor of 
nechanical engineering has been conferred on Dr. 
N. Ripper in recognition of the services lie lias 
■endered to the Department of Engineering and to 
he Univemity. 

Mr. Denton Gue.st 1 ms been appointed assistant 
lacteriologist. 


Dr. K. Fassler of Freiburg (Switzerland) has 
leen appointed, according to the Chemiher Zettung, 
^sistant and reader in mineralogy and geology at 
l.aval University, Quebec. 

The Educational Directory, 1922-23, published by 
:hc Bureau of Education, Wasliington, as Bulletin 
[922, No. 50, contains not only the names of ad- 
ninistrative officials—federal, state, county, town, 
iniversity, college, and library—but also lists of boards, 
iocieties, and other organisations having educational 
^3, and a list of educational periodicals in the 
United States. The list of summer schools in con- 
lexion with universities, colleges, and normal schools 
s an aatonishicgly bng one, .contaimg more than 
)oo entries: iA' most ca$(s Ifoe summer session lasts 
or from six to ten weeks, . 

.vca#:u*3;‘: 


Thb Qotiiworkers' Company of the City of London 
has offered Bn annual contribution of 3000^. for the 
period of five years 1923-1927 to the Imperial College 
of Science and Technology, ^uth Kensmgton; to be 
applied toward.s the maintenance and dev^opment of 
tlie City and Guilds (Engineering) College, one of the 
three constituent colleges of the Impenal College of 
Science. This donation is supplemental to tile sum 
voted some years ago by the (^Idsmiths’ Comfany,’ 
a gift amounting to 85,0001, w'hich enabled the En¬ 
gineering College t9 extend its premises, and is quite 
distinct from the annual vote ot 5000/. from the City 
and Guild.s of London Institute which has been paid 
to the Im|>erial College since the charter was granted 
some fifteen years ago and applied to the City and 
Guilds (Engineering) College. It is another indication 
of the value whicii practical men in the City of London 
attach to the researcii and general teaching in .science 
specially in relation to industry. 

In 1917 the Government, aerting tlirough the Board 
of Education and the Department of Scientific and 
Indu.strial Research in conjunction with the London 
('oiinty Council and the Governors of the Imperial 
College, South Kensington, established at the Im¬ 
perial Cfollege, for a period of five years in the first 
instance, a Department of Optical Engineering and 
AppliefJ Optics, in the cliarge of l-’rof. F. J. Cheshire. 
As the Department was originally .sanctioned for five 
years only, the question of its future has recently 
come up for consideration, and it has been decided 
that it shall be put upon the same basis as regards 
permanenev as tne other Departments of the College. 
The work of tins Department should do much to 
prevent a recurrence of the position in Great Britain 
in Ti)i4, when optical manufacturers were severely 
hampered by the m.sufficienl number of optical ex¬ 
perts available both for the scientific direction of 
production and als(5 for the designing and computing 
of new optical sy.slems demanded by the Government. 

In view of the jubilee celebration of the Cambridge 
University local lectures on July 6-9, special interest 
attaches to a review published in the May number of 
School Life (Wa.s}ungton, U.S.A.) of university 
extension work in America. The writer, who is 
president of the National University Extension _ 
As.sociation formed in 1915, recalls that this work has . 
been earned on in America since the iiiauguratiqn 
the Chautautiua gathering,s in 1885, but it was not 
until 1906 that the Univer.sity of Wisconsin, the 
pioneer State university in this field, organist its 
university cxten.sion division as an extramural collie 
with a dean and separate faculty. Since I9i| the 
movement has spread so rapidly that now practically 
every institution of learning—university, college, 
normal, technical, or professional school, whether 
public or private, engages in some form of extension 
activity. The goal of the movement Is thu.s described: 

“ to fit every man and woman for his or her job, 
thereby making a better economic and .social asset 
for the State.” Tliis insistence on the ideal of 
service to the State is characteristic of American 
writers on tliis subject and on elementary and 
.secondary education. The National Association aims 
at standardising the character and content of courses, 
conditions of admission, etc. Among important 
recent developments of extension work in America 
are : co-operation with agencies such as state medical 
and dental societies and boards of health, extension 
courses for medical practitioners, and the utilisation 
of broadcasting stations. Nearly every state has 
now a correspondence school syrtem supported by 
taxation, usually organised as a department of the 
state university. 
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Societies and Academies. 

Cambkidge. 

Philosophical Society, July rO.—Mr. C. T. Hcycock, 
pre.sidcnt, in the chair,—>A'. M. H. Greaves : The 
poisiblc mechanics of the hydrogen atom.—S. 
Chapman ; The motion of a neutral ioni.sed stream 
ia the carth’.s magnetic field.— ] U. Bernal: 
lihalytiAl theory of crystals. - 11 . I*'. Baker: Two 
gCOmetriftUl notes: (i) Theory of confocal quadrics 
and Poncelet’s pon.sin oi inscribed triangles. (2) A 
self reciprocal figure, and the' associated cubic 
.surfaces. - L. Godeaux : Sur la rr])ro.sentation analy- 
tique dcs congrucnce.s de coniques.—C. 'T. Preece : 
Dougall's theorem on hyjicrgcomctnc functions.— 
W. h. Marr : A (juintic locus defined by live points 

9 plane.— j. Brill: On the problem of three bodies. 

F. James ; Extensions of a theorem of Segre's, 
^th their nitturnl position in space of seven dinien- 
Bions.— T. M. Cherry : The form of the solution of 
the equations of <lynamics.—K. A. Fisher . Note on 
Dr. Burn.sidc's recent paper on errors of observation 
—C. G. Darwin and K. H. Fowler : I'urther examples 
of partition tunctioiKs.—H. W. Richmond: Real 
twisted cubic.s which arc geodesies on quadric 
3 urf{iccs. 

Dublin. 

Royal Irish Academy, June 25.—Prof. Sydney 
Young, pre.sidcnt, m the chair.—A. 0 . O’Sullivan: 
Corresponding points on the curve of intersection of 
two quadrics. Corresponding jioints on the curve ol 
intersection of two quad lies u, v arc defined us pairs 
of points tlic tangents at wlucii to tlic curve are 
generators of tlie same species of the same quadric 
X« ~v. There arc Ihrci* kinds of corn'spoudence, each 
related to one of the llirce ways in which the roots of 
the discriminant of X« -r' may be grouped. If four 
points lie in a plane they, with their correspondents 
ol the three kinds, lie in fours on <14 plane.s, 16 planes 
pas.smg through each point. There exists a cor- 
rc.spondencc between the lines joining corresponding 
Joints and the points of the <jiiartic curve, so that 
rom any proposition relating to the points a pro¬ 
position relating to the lines can be deduced. This 
transformation is expressed m elliptic functions by a 
quadric transformation wluch i.s equivalent to one of 
the forms of handen’s transformation, thus giving a 
eometrical interpretation m three dimensions of 
.anden’s transformation for real arguments. 

Pahls. 

Academy of Sciences, July q.— M. Albin Haller in 
tile chair.—Gabriel Bertrand and Mile. S. Benoist: 
The nature of “ cclloisobiosc.'' The eeJloisoboise of 
Ost and Prosiegcl and of Ost and Jsnoth appears 
from its properties to be a mixture of pruccllcK>c, 
de,scrihed by the authors in a prevu)u.s coinniimicii- 
tion, and cellose. -Andie Blondel; 'The conditions of 
yield of generating vah'c lamps luiving a character¬ 
istic of the singing electric arc : the definition of 
their power.—\'. Grignard and R. Escourrou : The 
tertiary inethylhcptenols; their catalytic hydro¬ 
genation. The product of hydrogenation varies with 
the catalyst (platinum black, nickel), and also with 
the pressure of the li)^clrogen. The best results 
were obtained with nickel working under a pressure 
of about 15 mm. of mercury.—Serge Bernstein : 
The best approximation of functions possessing one 
essential singular point.—Nikola Obrechkoff; A 
problem of Euguerre. F. Selety : A distribution of 
masses with a mean density zero, without centre of 
gravity.—Tli. De. Donder : The synthesis of the 
gravific.—Andr6 Kling and Arnold Lassieur: Aqueous 
solutions, A sketch of a theory explaining the 

hfthAvimir nf watikr tnwAnta mAira+nr« anrf th« 


hydrogen cell independently of the ionic hypothesis. 
—Pierre Bedos : Ortho-phcnyl-cyclo-hexanol and the 
bromliydrin of i'2, cyclohexane diol. Ortho-phenyl- 
cyclo-hexanol is the main product of the reaction 
between the oxide of cyclohexane and phenyl- 
magnesium bromide. It would appear to be a 
atoretiisomor of the coinjxiund of the same composition 
obtained by Rraun, Gruber and Kirschbaum by 
the addition of hydrogen to ortho-oxydiphenyl.— 
Pierre JoUbois and Chassevent : The setting of 
plaster. An account of experiments on the maximum 
.solubility of anhydrous calcium .sulphate as a function 
of the tcmjicrature to which it has been heated.— 
\Tctor Lombard : Tlie permeability of nickel to 
hydrogen. If d expresses the volume of hydrogen 
passing through the nickel plate of area i sq. cm. 
then it was found that at constant difference of 
pressure on the two sides of the plate, d : at 
constant tcmjicralure, the yield of gas d=KjP, 
where P b* the difference, of pressure.—Roger G. 
Boussu : Contribution to the study of supensaturation. 
Details of experiments with supersaturated solutions 
of pobissium Ihtartratc and calcium sulphate.— 
L. J. Simon ; The oxidation of graphite by a mixture 
of silver bichromate and sulplninc acid.—H. Gault 
and (7. Ehrmann: The soluble celIulo.se-ether salts 
of the higher fatty acids. Hydroccllulosc is treated 
with an acid chloride and pyndme in the presence 
of a .solvent. l)(*scrii)tions of cellulose distearate, 
(Iqialmitate, and dilaunite are given.—Max and 
Michel Polonovski: Escrolmelhenc and its alcohol- 
atc. — F. Delhaye ; Relations between tlie orogenic 
movements and the great depressions of Central 
Africa. I'he grabai of i-uhia (Katenga).—Mile. 
J. Bousse de Black’ 'J'hc mode of formation ol a 
franc m Cantal —Allyre Chassevant and Chouchak : 
The measurement ol the degree of ionnsation ol 
mmcnil waters—H. Ricome : Growth and hehotrop- 
ism.—Jean Politis: llic mitochondrial origin of the 
anthocyamc pigments in flowers and- leaves. ~M. 
Piettre: I'hc huimis in the coffee plantations m 
Brazil.—M. Aron: The influence of tcm])erature on 
the action ol the testicular hormone.—A. Desgne* 
and A. Bierry : The action of Vichy water on the 
urinary reaction.—Jean Camus, J. j. Gournay, and 
A. Lc Grand: ICxperimcntal diabet(‘s.—M. L6vy- 
Solal and A. Tzanck : Puerperal eclampsia and the 
phenomenon of shock. Arrest by pilocaiqniie.— M. 
Bazin : Animal and human neoplasms. 


Official Publications Received. 
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Kaliiurlukn IliHtdlrfi to I.oiU«n. Ondur Rmiaulifl van Piof I>r. S. 1>. 
Van Uoru Di««l 7, Aflovonnj! S-4. I’p l2H-:!6a. (Lfiifion • R. .1. Brill.) 
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No. «: Homo Bcuiminicii Kdncation. By Momiotta W. Calvin. Pp. m. 
Senntx. Biillotln, 111211, No. l(i: Tho BiUIu in thn I’nhlic: Bulioola; 
LofrTil Htatiw and Oummt Piactico. By WllHam K Hood. Py. 18. 
h conta. llnlletin, 1H2S, No. Hi: btalmMcul Siu v«y of Education, luliJ-20. 
By Floronoo Illinois. Pp. 41. lOofuita. TiuHolln, n*28, No. 22: Educa¬ 
tional Work of tlio Kiii((hti< of Colinnliitfi. By Maik .1. Hwoany. Pp. 
III-I12. 5 CMitii. BuUotin, No. : linornt HMYelopinonts [ii 

K'tiicatlnnnl JoiimaUKiu. By Fmf. W. C'arnou Kyau, .Tr. Pp. H. 6 
amtii. (WaalihiKtou: Qovrrnment rrliiting Uffleo.) 

Tlie Nnrtkuf ScotUnd of AitiiciilUiro. Quldn to Experimenta 
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1iHpartnientol'th«lut»rioi: United Btatea OeologicHl .Survey, Bulletin 
78S: (amiosy and Ora DepoKlta of BlxmltuuM Cuunly, Idaho. By Jowiph 
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Geology of the Oatfflun Oolil Uiatrict, Arizona; a Preliminary Hepoit. 
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By Sir Oliver Lodge, F.R.S. 


Preliminary. 


I HAVE been asked to speak on possibilities of 
research in pure physics, and I rejoice that 
attention has always been paid to the vital importance 
of pure science in an Institution tlie backbone of the 
work of which must be of a metrical cliaracter connected 
with industrial applications, and much of it necessarily 
subject to routine. 

The main lines on which physics has recently and 
is still so rapidly advancing urc well known. There 
is no need to direct attention to such inquiries as are 
the direct outcome of radioactivity, in its various 
lorms spontaneous and induced: proi^Icms which 
range from atomic investigations like those wliich 
go on in th<5 Cavendish Laboratory, through X-ray 
and ordinary spectrum analysis, down to the various 
devices of wireless telegraphy. In all these tilings 
there are among the members of the stiif! of the National 
Phy.sical Laboratory, and on the Governing Body, 
more than competent advisers. 

I must just deal with such ideas a.s liave iicen occupy¬ 
ing my attention of late. I have found it interesting 
recently to look up some forgotten remarks of my 
jwn—made soon after a National Phy.sictal Laboratory 
was decided on, but Ixifore it was founded—in the 
preliminary portion of a presidential address to the 
Physical Society of London on February lo, 1899, 
IS reported in the Proceedings of tliat Society, vol. xvi. 
Part VI., June 1899. Among other things there 
referred to, is a suggestion by FitzGerald that circularly 
polarised light sent through an absorbing medium 
might constitute it a magnet—a discovery not yet 
made. I see there also a reference to a Blue-book of 
1898 recording a Government conference about the 
iounding of this Laboratory. Sir Ricliard Glazebrook 
las also kindly directed your attention to my address 
:o Section A of the British Association at Cardiff in 
C891, in which the foundation of a National Physical 
Laboratory was specially advocated. 


' l^aaa address on “Sonu Possibilities lot Research ia Pure Physics, 
specially oa the Ether,” delii^ted to the stsfl of the Nstioosl Physical 
Uboratoty od Mar^ 14. The first section oi the lecture is omitted lor lack 
« space. It desH with pos^le resesrehia boundary or overbpplng rej^toos 
9 sdeacet, and on the relatioB between physitt on one band, and 




PROPERTIXCS OP THE EtHER. 

The question of what constitutes n distinction 
between physics and chemistry is diflifcult to decidVL 
but in general it may be said that chemists 45^' 
chiefly with static relations and groupings, whOT 
physicists are more inclined to treat phenomena 
kinetically. Anotlier clear distinction, at any rate 
at present, between these two sciences is that one 
deals with matter only, and the other deals witli the 
ether also. It seems that the electric cliarge is the 
unifying or connecting entity between matter and 
ether. Uncharged matter appears to have no effect 
on ether at all. But its diargcd particles, or electrons, 
in so far as they quiver or rotate, do disturb the ether 
and generate waves in it. Moreover, if they revolve 
or travel, as by locomotion, they generate magnetism 
in it; and even when they arc stationary, they 
generate in it or rather are inevitably accompanied 
by what is rolled electric force. That is, they appear 
to attract or repel each other from a distance. Further¬ 
more, for some reason—which I and some others think 
to be residual electric or possibly magnetic attraction, 
—they exert over minute ranges tlic force known as 
cohesion, which again must be exerted entirely through 
the ether, since panicles of cohering mailer are not 
in contact. And again they exert, even at the most 
enormous distances known to astronomy, the minute 
residual force known a.s gravitation ; which in the case 
of bodic.s of astronomical size amounts to a force of 
gigantic magnitude, 

Light, miq^nctism, cohesion, gravitation,—all these 
are affairs of the ether, and arc all studied in physics. 
A supcrslilion lias recently arisen that the etlier is 
an exploded heresy, and is unnecessary; but tliat 
is an absurd misunderstanding. The theory of 
relativity says nothing of the kind. As a mathe¬ 
matical method it need not mention the ether, any 
more than Laplace in his “ System of tlie World ” 
felt tliat he need mention the Creator. He was 
entirely within his rights in ignoring the Deity; and 
so is a relativist in ignoring tlie ether; at least when 
neither attempts to philosophise on that basis. For 
ignoring a thing is not the same os putting it out of 
existence. Extinction is as impossible to us os 
Creation. We have to take things as we find them: 
and we find ourselves imbedded in etifer and matter. 
So we had better make the best of it. • 

Present Knowledge about Ether. 

How much do we know about the ether, and how 
much is it possible to ascertain ? We do not know 
as much as we ought, but we know a few things; 
and we hope by futwer investigation to know more. 
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Unfortunately, tlie ether is a very perfect, elusive, 
lii^'hly-eiidowfd sulwtance, which makes no direct 
appeal to any of our sense organs. Accordingly, it is 
only investigated with some difficulty; and its 
properties are so different from tliosc of matter that 
very elaborate and expensive arrangements have to 
be made in order to cope with it. Kven when we have 
made those arrangements, it may decline to give an 
answer, and the result may be negative. Still, a 
truly negative rc.sult is something <Vfinite, and is better 
than nothing. Rut every positive result is of extreme 
value. Let us summarise tlie results we already 
know. 

Fir.st of all, we know that the ether can tnin.smit 
waves at a definite and finite speed of 300,000 kilo¬ 
metres a second. Next, that those waves are eletini- 
magnetic, willi the elei'tnc and magnetic vectors at 
right angles to earii other, and in the same phase. 
We also know that tlie superposition of related electric 
and magnetic vectors in the same plia^e results in 
propagation with the sjieed of light. 

Then we know that light cannot l»e trun.smitted by 
conductors of electricity, which art like a solution 
of optical continuity. ]’'uniicrmore, inside a trans¬ 
parent body light travels more slowly than in free 
space, showing tliat the (‘ther is affected somehow 
by the neighbourhood of matter; the amouni of tins 
afleetion l>eing someliincs called tJie refractive index, 
whicli i.s the measure of the retardation experienced 
i)y light, and .sometimes, from another point of view, 
the dielectric coefTicient. 

We further know that if transparent mutter i.s 
moved in tlie direction of tlie light inside it, a certain 
frai'tion of its velocity is added to the light -addl'd 
of course algeliraiciilly. Tiius demonstrating, not 
..that matter ha.s any power of conveying light—which 
It lias not—liuL that some influence or reaction on 
the ether belong.s to the mailer and travels with it; 
that influence being just the one which eflfci ted the 
retardation and is rc.spon.sif)l<: for the refractive index, 
tlie Iraelion of added velocity lieing, as .surmised I)y 
Fresnel, i - 

We also know, from certain experiments conducted 
by myself, that this {>r()|)erty of mailer docs not 
extend in the sligiite.si degree beyond its boundary; 
so that however fu.st matter is moving, light just 
outside it is not affected at all. Or, as we may cxpres.s 
It, matter has no power of earryiii); the ellier with it. 
The ether lias notliing of the nature of viscosity. 
If a fluid at all, it is a perfect fluid. Not even if the 
matter is charged or magnetised does the influence 
extend Ixiyund its boundary .so a.s to affect the stream 
of light close to it. (See Phil. Trans. 1893 ^^ 97 -) 

Yet inside transparent matter the plienomena of 
light show that the ether must be modified in many 
ways, giving rise to all manner of crystalline cffei'ts 
—the optics of crystals—and the various phenomena 
•of polarisatjon; especially that interesting one dis¬ 
covered by Faraday, that the plane of vibration is 
rotated, in one direction or another, by even non¬ 
crystalline and fluid matter when immersed in a 
longitudinal magnetic field: and those other phenomena 
discovered by Kerr, all of which may be summed up 
under the names elliptic and rotatory polarisation. 

It is easv enouah to sav that liirht is retarded to 


a definite extent by transparent matter, but the 
complete theory of it -is not so simple.- Something 
al)out it will be found in the writings of jSir J. J. 
Thomson. All the phenomena of dispersiofl and 
anomalous dispersion must be taken into account 
if we would understand the inter-relation between 
matter and ether. 

New Effects. 

Not long ago the interesting phenomenon was 
discovered by Prof. Kichard.son that the act of 
magnetisation rotates a piece of iron, and a quantita¬ 
tive investigation of thi.s delicate effect has been 
made recently liy Prof. ChatLuek and Mr. Rates. I 
understand that a converse effeil. ha.s now also iieen 
oliservcd by Mr. Barnett, namely, tliat rotating a 
pitre of iron magneli.ses it. 1 reinemijcr making an 
attempt to discover such a phenomenon long ago 
at University College, London; but 1 found nothing 
securely. Capriciou.s and spuriou.s effect.s were difficult 
to avoid,and f suppost^ I had not sufficient perseverance. 
We knew nothing in those days about electrons or 
their orbits, tliough we felt that there was something 
rotatory aliout magnetism; nor wus it more than a 
suspicion that electricity itself migiit ])osses.s a trace 
of inertia, in addition to the rerognised (jua.si*itiertiu 
of self-induction. Modern skill may have been able 
to overcome Ibe difficulucs inherent to such an experi¬ 
ment, Imt caution is desirahle, since it i.s not clear 
why rotation should rie^'elop,one polarity rather than 
another, if the atomic arrangement w/tre truly random. 

There is more to he got out of tlic original discovery 
by Richardson than has yet appeared- and I venture 
to predict that we liave by no means heard the last 
of it. The Zeeman effect seemed small at one time; 
anil if It lie said that the Richardson effect could have 
been anticipated, ] reply that Larmor anticipated 
the Zeeman cffei’t; though it is true he did nut expect 
the right rm^itude, because the mas.s of the panicle 
responsible for radiation wus not then known. The 
quantitative relations of the Zeeman phenomenon 
clearly .showed, for the first time, that the radiating- 
purliric was one of electronic and not of atomic mass. 

1 mention the.se two apparently disconnected 
phenomena together advi.sedly ; for while the orienta¬ 
tion or precession of electronic orbits in gases account 
for tlie Zeeman effect, the orientation of elortronic 
orbits in iron accounts for the Richard.son effect. 
Both are small, but the Zeeman effect is the smaller 
of tlie two ; it neeils the appliances of spectrum analysis 
for its detection. It is far bigger than it would have 
lieen if the atom had been the radiating element 
instead of the thousand-times smaller ma.s.s of the 
electron. As to the Richardson effect, it is surpri.sing 
that it has been observed and measured at all, for the 
smallness (in mass) of the electron is no help to Uiat ;■ 
and the delected reaction is not something optical'; 
or ethcrial, but the gross movement of a mass of 
ordinary matter. Not much movement, truly,— 
quartz fibres must be used of course, and plenty of 
refinements,—but still a material movement i.s observed 
as the result of orientation of electronic orbiu; and 
that is noteworthy. Reaction of radium‘fronf^etomic 
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effects are connected "''With atomic bombardment j 
so in that respect they differ from the effects just 
mentioned. 

I would liken the Richardson effect in some rcsj)ects 
more tp, the Lesbedew and Nicholls and Hull detection 
of the. pressure of light, as suggesting an etherial 
reaction on ordinary matter. 

Referring to this light-pre.ssurc ; it is so small 
that Crookes failed to detect it, just as Faraday failed 
to detect the Zeeman effect with the appliances of 
his day and without a Rowland grating; but the most 
trivial fact, so it he a fa(^t, is of enormous and may be 
of cosmic importance. Poynting invoked light-j)ressurc 
to account for cometary and other astronomical 
results; and now Eddington calls upon it to sustain 
the Atlas-like burden of holding up the billions of 
tons of superincumbent material which constitutes the 
crust or envelope of a giant star. An amazing applica¬ 
tion of the (terrestrially) almost infinitely small. 

Parenlhetically, in using the term .so-and-.so’s 
“ effect,” I do so under ])rotest. This personal kind 
of nomenclature should lie temporary, anrl not outlive 
llie generation of discovery. This kind of naming 
began with either the Doppler or the Peltier effect, 
and was right enough when novel efiocts were few; 
but now that they eonstitute a multitude, we older 
folk are apt to gel confused among tlie ])Ieiitiful crop 
wiiirli the more fortunate youngsters are roniinually 
evolving. Prof. Kicliurdson is entirely free from 
blame, for he calls his discovery a gyro-magnetic 
effect; which is explu’il and satisfactory. 

Tiik Positive Electron. 

Pefore leaving tins part of tiic sul>jccl 1 should 
lik( jiLSt to direct attention to what I have written 
in Nature for November 2^^, 1922, p. 6 gC>, that 
we ha\'e not yet securely discovered the po.siijve 
electron. The [iroUm ha.s to serve that function for 
tile present, but whal the constitution of the simplest 
known nucleus of an atom i.s, remains to be dcterminc*d. 
Something is known about the proximate or apparent 
constituents of some heavier atomic nuclei, though 
not much, but nollnng at all of the constituents of ^ 
the nucleus of a hydrogen atom. It way he an 
indivisible particle .so small and concentrated as to 
have a mass 1800 times that of a negative electron; 
but to me it seems unlikely that this i.s the right solution. 
It mayf on the other hand, be built up of a stable 
grouping of hypothetical electrons both positive and 
negative,—each one being like a mirror image of the , 
other. If so, it remains to be explained why the 
outstanding charge of all atomic nuclei is apparently 
positive, and whether that is accurately true. All 
I advocate is to keep the door open for furtherinvestiga- 
tion, and to persevere with the quest of the positive 
electron by any methods that may suggest themselves. 

Why negative electricity should differ from positive 
so greatly, or in any respect save in sign, is not at all 
clear; and it is difficult to understand how one of 
these entities can have been constructed out of the 
ether, without the simultaneous production of it? 
opposite partner. 

Electrical Theory of Matter. 

The mechanics of the ether are not yet known; 
and until we have deviled some system of mechanics 
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which appHe,s, not in a blindfold, but in a clear and 
lucid, manner to the behaviour of the ether, we must 
remain to some extent in the dark. Here, then, is 
scope for experiment. At present we are using ether 
waves to examine the properties of matter, the structure 
of crystals, the stnicture of molecules, and even the 
structure of the atom. But wc must go on in due 
time to use these plienomcna for an investigation of 
the ether its<*lf. We know that movement of matter 
docs not affect tlie Refractive index nor the polarising 
properties of that matter. But wc know that if 
matter is moving fast cnougli, it tends to carry some 
ether with it, and thereby adds to its own inertia to 
a known and predicted extent. We also know that 
inertia itself is a magnetic and tiicreforc clhcrial 
phenomenon. Tlic way in wliich J. J. Thom.son, 
Heaviside, and Tarmor have worked out the electrical 
a'lations lielween ether and matter, as regards inertia, 
changes of inertia with .speed, and radiation conse(]iient 
on acceleration, lias been a marvellous achievement 
of our time, of wliich quite inadeijuatc popular notice 
luis lieen taken. Still there it is. They have laid the 
foundation of the Electrical Theory of Matter, and 
have opened uj) a way for our descendants to' explain 
nearly all the properties of TTUitter in terms of the 
ether, and po.ssihly the very cxi.strnce of matter itself. 

We do not yet know how an electron i.s composed. 
We know still loss—if that is possible—how a proton 
is com])osed. But tliat llicy ultimately will turn out 
to be etherial structures of some kind is possible and, 
a.s 1 think, proiiablr. 

Meanwhile we know that not only the mass of 
lH)dies, but iheir shape, is affected by motion ihrougli , 
the ether; this was demonst rated by that great cxjKri- 
nient of Michelson’s, which 1 regard primarily as an 
cxjKjnment on matter by means of light, and not an, 
exi)cnmcnt on light by means of matter. It may 
hereafter be regarded by a sensible though preposterous 
historian—tlial is, one who puls the cart before the 
horse—ivs the first and only verification of the Fitz- 
Gcrald-Lorentz theory of modified electrical cohesion, 
or peculiar interaction between moving particles. It 
lias lieen used as the foundation of the Theory of 
Relativity. Bui that is an ingenious offshoot or 
excrescence. I should like everybody to realise that 
the Klectriral Theory of Matter had already accounted 
for nearly all the things which drop out so naturally 
from the theory of relativity ; such as the increase 
in moss, the luizGcraifl conlraclion as a reality, the 
Fizeau effect on light; even an extra revolution of 
the axes of a ffianelary orbit, unless gravitation itself 
is modified by motion. (See several Articles in the 
Phil. Mag. between August 1917 and June 1918, by 
Prof. Edilington, G. W. Walker, and myself; beginning 
witli page 81 of vol. 34, and with conclusions sum¬ 
marised on pp. 143, 482, and 486 of vol. 35.) The 
Electrical Theory of Matter may conceivably l)c made 
to account for the two other as yet incompletely, 
verified gravitational effects so brillianfly predicled 
by Einstein. But that remains to be seen. 

Possible Experiments. 

Limits of space will not permit me to deal here with 
' the possibility of an experiment to determine whether 
there really is etherial circulation along magnetic 
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lines of force; attention may be directed, however, 
to papere describing my early attempts at such experi¬ 
ments, as partly descrited in the Philosophical Magasine 
for April 1907 and May 1919. In making experi¬ 
ments on the ether we must recognise that what we 
set out to look for we may not find: but we can 
also remember that careful and conscientious experi¬ 
ment, conducted with good apparatus, must lead us 
somewhere, and may result in a discovery exceeding 
in importance and interest any; property we had 
set out to examine. 

Kinetic Elasticity, 

The contrast between the kinetic and the static 
mode of regarding things runs all through physics. 
Most physicists arc imbued with the more fundamental 
character of a kinetic explanation, and never feel 
really satisfied with an explanation in terms of sialic 
or potential energy. Of the two kinds of energy, 
kinetic appears to them the more fundamental kind. 

So, as we all know, Lord Kelvin tried to explain 
the elasticity of a spring balance, or any spiral spring, 
by means of gyrostats, or spinning tops. He was 
able to devise, at any rate tiieorctically, two concealed 
mechanisms, one of wliich was static and the other 
kinetic; that is to say, one of which contained a 
spiral spring with a protruding hook at the end, while 
the otlier contained a jirccessing system of gyrostats, 
also with a protruding hook. The observer was 
challenged to hang things on the hook, or to feel its 
recoil, and to say which was whicli. Or, in more 
general terms, J.ord Kelvin endeavoured to devise 
a kinetic theory of elasticity. His famous theory of 
the vortex atom, in which )tc tried to explain some 
of the pro[)ertics of atoms in terms of vortex rings 
and their collisions and interactions, was of this nature. 
It was extended liy J. J. Thomson at an early date 
into almost chemical regions, in Iiis early Adams’ 
prize essay. 

In his later life, Ixird Kelvin was inclined to abandon 
this view of elasticity as regards solids; and his vortex 
atom declined to satisfy cither him or others, on 
further development. Hut none of these ideas should 
l)e completely abandoned. Jn so far as they success¬ 
fully illu-stratcd any of the properties of matter, 
they are worthy of consideration. Although we now 
know that the atom is not a vortex ring, or any¬ 
thing like it, I would cliallcngo any one to say ihc 
same of an electron. 'J'he electron has l)ecome liic 
fundamental material unit: and what its constitu¬ 
tion may be, we none of us know. It must be in 
close relation with the ether, and must ultimately, 
as I think, be explicable in terms of the ether. But 
the fundamental properties of the ether are too little 
known at present to enable this to be done.^ We 
cannot say whether tho electron is to be explained 
statically as a knot or otlier geometrical configuration 
or strain centre, on one hand, or as some kind of 
circulating or vortex movement on the other. The 
constitution of the electron remains for discovery, 
in spite of all the w'ork of Larmor on the subject in 
his brilliant book “ Ether and Matter,” and other 
papers imb^ded in* tlie Phil. Trans. If it should 
turn out that an electron be thought of as a Imot 
or any, iund of static stn&j then I for oQe fed that 


that cannot be regarded as ah ultimate explanation, 
though a most useful approximate one, and that the 
strain will have to be resolved into or accounted for 
by some kind of etherial vortex motion. 

Not only have the electric and magnetic forces 
belonging to an electron, respectively at rest and in 
motion, to be explained; but also the slight residual 
strain depending on the square of the charge, and 
therefore irrespective of sign, which we call gravitation, 
has in a complete theory to be explained also. For 
few can doubt, I think, that gravitation must now 
be r^arded as a function of the electron and the 
proton, that it is not something which springs into 
being when these units are associated so as to con¬ 
stitute on atom of matter; it is unlikely that the 
tight packing of a large number of hypothetical 
positive and negative units in the proton could 
account for it. More likely gravitation will turn out 
to be on etherial phenomenon explicable in terms of 
the beknottedness which distinguishes the singular 
point of an electron from the rest of the ether. The 
rest of the ether is not affected by gravity, but 
possesses qualities akin to what in mechanics we call 
elasticity and inertia. Otherwise the unspecialised 
ether of space could no^transmit radiation, or sustain 
a magnetic field—as we know it does. For it is 
necessary always to remember that though electric ', 
lines of force terminate on materiali ^ 

their course lies in undisturbed ether ?^-while magnetic 
lines of force do not terminate at all^ -But arc always 
closed curves, surrounding electrons, in motion, but 
themselves existing, I presume, wholly in the ether, 
and showing every sign of being essentially a kinetic 
phenomenon, demonstrative of inertia. 

Inertia itself I see no way of explaining in any 
fundamental manner. It seems to be a property 
that we must postulate as existing in tlic ether,—a 
property akin to density; though it is true we can 
explain the inertia of matter—that is, of any material 
unit—in terms of the concealed magnetic fields in¬ 
evitably associated with its motion. 

To leave these more transcendental regions for the 
present, wc may recall that although the kinetic 
theory of elasticity has hitherto failed to develop in 
connexion with solids, it holds perfectly for the case 
of gases. The elasticity or recoil of compressed air 
used to be thought of as analogous to the recoil of an 
elastic spring. But Waterston first, and then Joule 
and others—including especially Maxwell and Clausius 
and Loschmidt,—explained it brilliantly, together 
with many other of the metrical properties of gases, 
as the result of molecular motions and bombardment; 
so that it has become a familiar and elaborate theory 
—the Kinetic Theory of Gases. Hence, in that form 
of matter about which we know most, the kinetic . 
theory of elasticity holds the field. • ^ 

Radiation and Matter. 

Now come a series of questions which it is diffi- ' 
cult to formulate precisely because of our inadequate 
knowledK, and concerning which we must make the 
best of the hints which from time to tune are afforded 
; us by Ns^iire,—questions whi^ asp <iDatamed 
I mtb tia nature ,of^radialSoh| J^ with iim ioteiactions 
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It is Qxmeceasaiy to point out in the first instance 
that li^ht is now known to exert pressure, and there* 
fore to convey momentum. An advancing wave-front 
possesses momentum, which it can transmit to any 
obstacle which either reflects or absorbs it. If reflected, 
the pressure it exerts is double what it exerts when 
absorbed j all quite in accordance with common sense. 
But I rather want to concentrate attention on the 
state of things when the wave-front is advancing— 
it may be for hundreds of years—^through sn-caUed 
empty space. It carries with it a pressure equal to 
the energy per unit volume. If the Third Law of 
Motion is true without exception,—and it is surely 
politic to assume the truth of that law until it is 
negatived,—^there must be a longitudinal stress in 
that stream of light, with a reaction on the source 
at one end and on the advancing wave-front on the 
other. 

The source is always something material. Light ' 
can only emanate from an accelerated—that is, from 
a revolving or vibrating—electron. ITence, at that 
end the reaction has a material basis, in accordance 
with the customary experience that a line of stress 
must stretch from one piece of matter to another. 
But what happens at the other end ? When it 
encounters matter, the reaction is exerted on that 
matter, and everything is plain sailing. But while 
it is advancing in free ether, what is it that sustains 
the reaction ? We can only answer, the wave-front. 
The wave-front cannot sustain it statically. It can 
only do so by advancing at the speed of light. Bui 
jt IS remarkable and worthy of note tliat in this 
^'particular the advancing wave-front simulates one of 
the properties of matter, namely, the power of sustain¬ 
ing stress. 

Now to me this is very suggestive. We do not 
know what precisely is the kind of motion occurring 
in tlie associated electric and magnetic vectors which 
are travelling with the .speed of light. Wc do not 
know the kind of motion associated, more statically, 
with an electron. But the guess is almost forced 
upon us that possibly tiicse two kinds of motion arc 
not entirely distinct. We could not say that pcriiaps 
they are one, and not two ; for there arc certainly 
differences between them. One must advance; the 
other may stay still. But is it possible to regard one 
as a consequence, or as a generator, of the other? 

The electron generates light. 

Does light generate an electron ? 

\ (I am using the term “ Light" in a very general 
. ^nse, not limiting it to the physiological kind which 
^'Sites the sense of vision, but including X-rays, and 
i^gher forms of short wave radiation.) 

do we know about the effect of this kind of 
rado^bn upon matter ? Wc know that it can produce 
the in|j{ular movements that we call heat, and also 
that it can stimulate chemical action. But the 
discovery of photoelectricity shows us that it may 
do more. It may fling out an electron, with a surprising 
amount of energy, dependent upon the frequency, 
that is, upon the wave-len^h, of the incident radiation. 
This is a hint not to be ignored. Nor is it ignored; 
and there must have been many speculations as to the 
kind of ® achieves this result. One 

troold suppose, at &it that it must do it 


by means of resonance, that is, by the acramuUtion 
of properly timed impulses, until an explosion «curs. 
But the evidence is, on the whole, rather against a 
resonance view; because the result seems, almost 
independent of the intensity of the incident radiation, 
and to depend only on its wave-length.- Nor does 
it seem as if a great length of radiation was necessary 
in order to produce the result: though this is a matter 
which requires further and more conclusive experiment. 
If a beam of light is interrupted and cut up into small 
sections—as might be done by a narrow slit in a very 
rapidly revolving disc,—would this intermittent light 
be equally effective ? For if it is equally effective, 
the fact would tend against the continuous accumula¬ 
tion of a small synchronous disturbance. 

I believe that some experiments liave been made 
in this direction, and that the answer—so far as it 
goes—is that intermittent is as effective as continuous 
illumination, and feeble light as efficient as strong. 
The energy falling upon a minute surface in a beam 
of diffuse light is insufficient to account for the 
energy of the resulting effect, unless it is a trigger 
effect. 

But this rather wants pressing to extremes. To 
cut up a beam of light into really short portions is 
not very easy. If a radial slit a millimetre in width 
is made in a disc a metre in diameter, revolving a 
hundred times a second, light sent through it is diluted 
and cut up into sections; but the length of each 
section is still about a mile, and accordingly would 
contain more than a thousand million waves,—which 
is amply suJficient for resonuiicc. 

However, the evidence so far is supposed to negative 
the resonance idea: so much so that it has been 
supposed that the wave-front is not a uniform surface, 
but a speckled one; that it is discontinuous; and that 
the amount of energy concentrated in one of the 
specks may be vastly greater than would be reckoned 
on the diffuse or continuous theory. 

The idea of a speckled wave-front would have 
seemed to our scientific ancestors rather wild ; though 
it must be remembered that Newton, with his Corpus¬ 
cular Theory, was temporarily satisfied with something 
very like it. Nevertheless, tlie Corpuscular Theo^ 
had to be abandoned because of the artificial way in 
which it explained polarisation, and because it seemed 
! to require that light should travel quftker inside 
matter than outside, instead of slower—as Foucault 
proved it to do,—and because there are real difficulties 
in explaining interference and diffraction, unless the 
wave-front is continuous. 

However, it does not do to turn down a theory too 
readily and prematurely, merely because we encounter 
a few difficulties. No hypothesis is wild which has^ 
attracted the serious attention of J. J. Thomson, 
and other brilliant physicists, including—as I think 
we must — even Faraday; as evidenced by bis 
"Thoughts on Ray Vibrations” ("Experimental 
Reseor^es,” vol. iii. p. 447). 

Moreover, though these ideas, as we perceive them 
at present, may not be able to substantiate themselves, 
yet they are the outcome of observed facts; and it 
may yet be found that, in a modified and revolutionised 
fonn, they may contm elements of truth at present 
ui^pected. ^ 



Supplement to '^Naiurep August 4, 1923 


190 


WiLBEBFORCE MoDEL. 

It may be said that if we depend on the pressure 
of light as conveying energy, it is a longitudinal 
phenomenon; whereas an electron is probably a 
rotatory or rotational phenomenon. Or again, if we 
attend to the magnetic oscillation in the beam of 
light, and consider that the electric oscillation is 
separated from it, or neutralised, by matter, that 
still there is nothing of the rotational kind al)out it. 

One answer would be that ‘circularly polari.sed 
light clearly has a rotational asjx'ct. Another and 
more fundamental answer would direct attention 
to the transition, or interchange, that may go on 
between a linear oscillator and a rotational oscillator 
when they arc of the same frccjucncy, or properly 
attuned. 

In illustration of that, 1 would invite attention to 
the illustrative models constructed by Prof. Wilberforce, 
my successor in the chair of piiysics at Liverpool, 
wliich .show that a continual interchange of energy 
between a linear vibration in one direction, and a 
rotational vibration in a jilanc at right angles, natur* 
ally goes on when the two modes arc synchronous. 
Thus the energy alternately takes first one form and 
then the other; and then back again, witliout inter¬ 
mission. 

Of rour.se the dynamics of the model is thoroughly 
understood, and Wilberforce himself has explained it, 
that is, lias recorded the relevant ctjuations; ** and 
in that sense titere i.s nothing puzzling about it, though 
Its behaviour can lie made to look rather paradoxical. 
Hut I feel that there is some meaning underlying tJie 
possibilities here indicated, wliich are not yet com¬ 
pletely exhausted, and tiiat they may, when more 
deeply considered, tlirow some light upon the inter¬ 
action between electricity and magnetism--if that 
should still he nece.s.sary,—and possibly on the inter¬ 
action between ctlier and matter, and perhaps between 
waves and electrons, where more information is certainly 
necessary. At any rate, I regard the behaviour of 
the model as suggestive, and am content for tlie present 
to direct attention to it, from this point of view. 

Oruun of Electrons. 

Let us assume, then, for a moment that there may be 
some truth in the idea of a discontinuous wave-front. 
To what are we led ? I should reply, that the motion 
in a wave-front seems more akin to the kind of 
motion that constiliiles the discontinuous and isolaled 
speck that w'c call an clcctnm ; and that the actual 
generation of an electron by means of light is not an 
altogether impossible idea, 

So 1 repeat the <jucstion : 

An electron suddenly set in motion generates light: 
docs light when it is suddenly stopped generate an 
electron ? 

Sir William Bragg has often directed attention to 
the singulaf relation existing l)etwecn X-rays and 
beta radiation. The impact of a beta particle emits 
X-rays. The impact of X-rays emits a beta particle. 
The energy of the original and the excited beta 
particle are so closely projjortional as to be prartically 
identical. It is as if the same beta particle, that is, 
the sami electron, had gone out of existence at one 
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I place, and been recreated at another, the intermediate 
i link, being constituted by specific radiation of a 
perfectly definite wave-length. 

There is no need to a&terl that one particle has gone 
out of existence and the other come in; and yet we 
know of no reason for denying it. It may have to 
Iw denied, but I think it wise to keep an open mind 
on the .subjed, however bizarre the notion may be. 
There arc strange relations between energy and matter 
I now coming to the front. Matter contain.s intrinsic 
energy, as if it were something circulating with the 
velocity of light. There must be some meaning in 
this. Tlie ratio between matter and energy i.s not 
to be ignored. 

Somehow or other the other i)0.sse.sses inertia. It 
must, or it could not sustain magnetism, or acrount 
for the increase of inertia due to motion. The ether 
also contains an intrinsic and characteristic velocity, 
which is perfectly definite. It is known that the vibra¬ 
tions of vortices, and the speed at which a vortex 
medium can transmit transverse waves, are closely 
connected with the constitutional velocity of rotation. 
The two velocities are in fact equal, or connected by 
a numerical factor, of a magnitude which some theories 
make y'j, but other theories make unity. In any 
case the numerical factor is not far from unity. We 
are justified in supposing that if the ether is full of 
circulatory motion, that motion must he practirally 
the vcldily of liglit. Tn that case, tlic fundamental 
nature of matter would^a^car to he giving up il.s 
, secret; and the relatiq§jrlwWcen matter and energy 
: would be explained. 

j There does not then scelri any insuperalik* difTiculty 
I about hoping that some future discovery will be able 
' to generate matter, or at least to generate an elertron, 
by aid of X-rays or other form of radiation. I ran 
dimly conceive a theory of light which, wlicn its advance 
was slopped, should terminate not in the irregular 
jo.sllc called heat, hut in the regular ('irculation or 
vortex motion that we call an electron. 'I'lie intimate 
relation between energy and frequency assonalod with 
the quantum seems to me to negative tlie mere 
irregularity of thermal agitation, and to suggest 
something quite regular and constitutional. 

We can go further, and ('an reckon how much 
matter would be generated by a given amount of 
luminous energy, if none of it were wasted as heat. 
A beam of ordinary sunlight ten centimetres square 
shining continuously, and supposed to he all converted 
or interpreted as matter, would generate a wcighablc 
amount, namely onc-tenth of a milligram, in seventeen 
years. 

The density of sunlight near the earth is equivalent 
to 2 X10“^® gram per second per square centimetre. 
So if it were interpreted as matter, the earth would-, 
catcii 80j000 tons of it per annum. Of course, some 
of it is wasted. Only radiation of the right frequency 
is effective, just as only energy of the right frequency 
is generated by a metrical impact. A lot of the 
radiation may be due to irregular jostling, and this 
portion when absorbed may result in heat. But it 
is the more precise kinds of occurrence which are 
instructive, and which must inevitably attract attention. 

I know that the Bohr Theory of the Atom sems 
‘'at first against these speculations. Electrons appear 
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:o jump from one orbit to another, and thereby • 
tivfi out a certain quantum of energy. But this may 
:>e a supplementary and not a contradictory state- 
nent. What makes the electrons jump ? Which 
;;Iectron jumps out ? Sometimes it is from the K 
ring, sometimes from the L ringj and so on. All 
those things may be known. But still I ask. What 
started the disturbance ? If an electron is generated 
by the impact of light, it does not follow that that 
particular electron is the one ejected. Its entry may 
be the means of ejecting another. Somehow or other 
the atom must get another, in order to restore its* 
constitution. There are douljtless many ways in 
which a strayed electron could be recaptured ; and I 
venture to suggest that our speculation suggests one 
of tlicm. 

Possible Utilisation of Wa.stk Radiation. 

There is an immense amount of radiation travelling 
uliout space. The whole amount of solar radiation i.s 
portentous. The fraction which the earth catches, 
tliough terrestrially so important, is but a niimile 
fraction of the whole—less tlian the two tliousand | 
millionth ))art,-—and it seems to have In’cn going 
on for huniircd.s of millions of years. The radiation 
from many of the stars is greater. Wluit Incomes 
of all that radiatiuri Is it all waste? Space 
IS so enormous tliat though thousands of millions of 
suns liuve been pouring out their energy lor thou.sands 
of millions of years, space is no warmer. The ether 
IS not warmed l)y it: the ether does not absorb it. 
'Pile ether is ]xTfeelly transparent. Yet our instinct 
rebels against the idea tiiut all this radiation results 
in nothing. Sir W. Sjernen.s sfioculated as to its 
possible concentration by total ’refle<‘tion at an ether 
boundary. But 1 cannot imagine an ether boundary. 

1 can more readily imagine that light results .somehow 
in tile generation of matter; and that there i.s a 
reciprocal interaction Ix’twcen martcr and ether 
wave.*.; .so that each is generated l>y the other,—a 
.sort of constant and perennial interchange. 

hhei irons have come into existen<-e somehow. The. 
subjec! of origins usually lie.s out.side science. The 
origin of matter is a.s beyond our ken as the origin 
of life; and yet people .speculate alunit the origin 
of life. Some liighly estimated men of scien<*e hope 
at any rate that some day tlie chemistry and pliysics 
of life may be so tar understood that a higiily complex 
assemblage of organic molecules may simulate and 
perhaps adopt its.' functions. I see nothing incon¬ 
ceivable in this. Life has originated somehow; and 
if we cun get to understand anything alxmt its origin, 
the effort is legitimate. It may fail; but it would 
1)C a very superficial view of religion which rt'sented 
its success. Mind dominates mutter; and tlic mind 
of man is not altogether of a different order from the 
mind of the Creator, But thi.s is a subject on which 
I could say more on a more suitable occasion. 1 only 
say thus much now in order to repel any idea of 
impiety in speculating on a possible origin for matter. 

Hypothetical Conversion of Radiation. 

The possibility that a small body may gradually 
grow in mass under the influence of an etherial trarw- 
formation, does not seem one to be scouted withouU-j 
proper examination. The amount of matter scattered i 


about in space is by no means inconsidemble, and the 
problem of its origin has never been attacked. Given 
matter, the origin of radiation has been more or less 
solved. But, given radiation, the idea of its con¬ 
version into matter has not, so far as I know, been 
mooted. Possibly the idea is erroneous. But inter¬ 
actions in Nature arc .so frequent, and the inter¬ 
relations between ether and matter are so ill understood, 
that I think we should not shut our eyes to the 
possibilities of somc^reciprocal interaction, even of a 
generative kind.® 

Sometimes I sec the difficulties of the liypothesis ; 
sometimes I feel impressed witli n sort of probability 
about it. It is easier to see the difficulties than the 
prolxibilities. But the rclationsliip between energy 
and matter'-connected as they appear to be with 
the second power of the charai^tcri.stic ether velocity, 
and with the conception of an intimate fine-grained 
rotational structure for the ether— is not a hint that 
should be too lightly ignored or neglected. 

Electrons build up matter. Wiiat builds up 
electrons? They are somehow intimately connected 
with tlic ether; their motion through it displays.to 
us the j)henomcnon of magnetism ; and their accelera¬ 
tion generates waves. So far, we are on firm ground. 
When we come to the c-onverse or reciprocal relations, 
we have hut lew facts to stand on, But tlie emission 
of eleclron.s by means of light is one of them; and 
the bearing of this fam, until it is projieriy understood 
inevitably justifies speculation. 

Previous Guk.ssk.s. 

Wlicn I sjiy that ihir idea of ret'iprocal conversion 
I has not I)een mooted, 1 am going i>eyond the fuct.s, 

: In lAiring’s “ Atomic Theories,” page So, J find the 
: following sentence.s: 

“Thus it would seem tliat the energy phenomena 
are reversil)lc, so that the radiation is a.s it were con¬ 
vertible into moving cleclroits and moving electrons 
are convertible into radiation. It is of course only 
the energy which is thus {Convertible. The mechanism 
of conversion is not, however, knuwH.” 

Again, in Millikan’s book “ The Electron,” when 
sfwaking of Burklu’s discovery of the remarkalde 
absorbing projicrty of matter for X-ray.s, he .says : 

“ Jt will Ik' seen from Llie.se photographs that the 
atom.s of each jxirticular substance trun.smit the general 
X-nidiation up to a certain critical frequency, and 
then al)sorl) all radiations of higher frecpiency than 
this critical value. The extraordinary signifitiance of 
this di.scovcry lies in tlic fact that it indicates that 
tliere is a type of ul).sorption wliiidi i.s not due either 
to resomincc or to free electrons. But these are the 
only ty;ies of alxsorjilion which are recognised in the 
structure of modern optics. We have as yet no way 
of conceiving this new type of absorjition in terms of 
a mechanical model.” 

Sir William Bragg, in Nature (192^, vol. 107, 
p. 79, with reference to the experiments of Duane 
and Hunt, say.s : “ Exactly how this strange transfer 
of energy from one form to another takes place we do 
not know: the question is full of puzzles.” He lm.s 
several times urged the extraordinary chajaeter of 
the fact that a stream of radiation excited by the 

> Cf> baw in Natvrb, UtF 1993, p. 791. . 
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impact of one electron, after travelling a long way 
and becoming greatly enfeebled, can eject another 
electron with the same or nearly the same energy 
as the first. Facts such as these have suggested 
tlie discontinuous nature of a wave-front, and the 
actual concrete existence of discrete Lubes of force, 
which are apparently analogous to, or suggestive 
of, vortex filaments in the ether. Again, there is 
the fact that the electrostatic potential energy of a 
charge is similar to wliat the equivalent mass would 
possess if it were moving with the speed of light. 
Also, d pTopos of this, I understand that Sir J. J. 
Thomson has expressed himself tlius: 

“ When the energy of a system passes from kinetic 
into potential, tiicre need be no transformation of 
fundamental energy, but merely the flow of a mass- 
producing material, with its intrinsic kinetic energy, 
from one [Xisition of space to another, under the 
guidance of the lines of electric force.” 

In accordance with a few other physicists, Thomson 
has been led to postulate a fine-grained structure for 
the ether, which I think rotational, but which he speaks 
of as particles. He suggests that mass is made 
up of identical particles all of the same kind, very 
small compared even with an electron, moving with 
the velocity of light, and subject only to a deflecting 
acceleration, not to any change of energy; the mass 
and energy of each purtidc being constant, but their 
distribution depending on tiic number or concentration 
of lines of force, eacli line being a.s it were anchored 
normally to positive and negative electrons, but 
capable of being thrown l>y motion Into loops or 
closed curves, which would llicn move away with 
the velocity of hglU and constitute radiation. Where¬ 
fore it would follow that emission of radiant energy 
must be accompanied by a diminution in the mass 
of the radiating body. 

Tlie converse, therefore, that absorp)tion of radiant 
energy might he accompanied by an increase in muss, 
almost naturally follows. 

My presidential address to the Physical Society of 
London on the sul)ject of opacity, that is, on the 
orthodox theory of absorption generally,—electrical 
as well as optical,—is contained in the Phil. Muf’, for 
April 1899, and also in the Society’s Proceedings; 
in the latter place it is preceded by preliminary 
matter not irrelevant to the present discussion. 

Mechanism of Absorption and Emission. 

To understand tlic mechanics of absorption wc can 
leam from the meclianics of emission. Jn a wave 
the electric and magnetic vectors are simultaneous; 
that is, the electric and magnetic displacements exist 
together, superposed. At a source they arc only 
coexistent in space, not in time; one succeeds luid 
gives rise to the other, with successive alternations. 
A source may be at rest, and is merely an alternator: 
a wave is necessarily in motion. The relative phases 
of electric ahd magnetic oscillations in the neighbour¬ 
hood of a source determine the fact and the direction 
of motion at each locality. Combined in one phase 
they expand or advance, combined in another phase 
they contract or recede; all this is known to occur 
near the source, that is, near a Hertz vibrator. In 
that region, within a mdius of the etberial 


disturbance oscillates to^and fro; and beyond t^t 
range a portion, of the energy acquires its locomotive 
character, and sets out with the velocity of light. 

Shall not the converse take place when this speed 
of propagation is annihilated, and the ether disturbance 
is reduced to locomotive rest, within a similar range 
near an absorber ? In that region the simultaneous 
electric and magnetic disturbances would be separated, 
and converted into a stationary oscillation, by a process 
inverse to that of radiative emission. 

Considerations of this character are indicated by 
me more quantitatively in the Phil. Mag, for June 
PP* February 1920, p. 173; 

also in April 1921, pp. 555-557, where I endeavour 
to associate the ultimate fate of radiation with a kind 
of Einsteinian gravitational theory. It there turns 
put to be necessary to examine electrically the essential 
nature of absorption ; and the illustration or analogy 
with a llerlz vibrator, as either source or sink, is 
employed. I return to the subject in June 1921, 
p. 943, and again in July 1921, pp. 181-183 ; though 
in the last paper tlie chief point is the disintegration 
of atoms which is to be expected at a certain calculated 
very high temperature—^such as has since been con¬ 
sidered by Prof. Eddington likely to occur in the 
interior of giant stars. 

Eddington has taught us—at any rate hypothetically 
—that m the interior of giant stars, wliere the tempera¬ 
ture is excessive and the radiation powerful beyond 
easy imagination, the substance of the star is dis¬ 
tended, blown out, supported, as it were, by radiation 
bomlmrdment, as the skin of a football, or an india- 
rubbertyre, is distended by the molecular bombardment 
of llie air inside. He Jms further spuculated, so 1 
understand, that tlie interior of these stars may 
constitute a laboratory in which the more complex 
atoms can lie built up,—those same heavy atoms of 
wliicli wc have now at length begun to witness the 
breaking down, under the operations of spontaneous 
radio-activity. There cannot be breaking down every¬ 
where : there must he building up somewhere. We 
do not yet know what can be accomplished under 
conditions of extreme heal and pressure,—nor, 1 may 
add, under conditions of great pressure combined 
with extreme cold. 

It may be said ; the analogy fails, since what I am 
trying to suggest is the generation of electrons, and 
wc nowhere know of the lireaking down of electrons. 
Tliat is true: wc do not know either of their breaking 
down or their building up. It may be that wc shall 
discover the untying of an electron first; or it may be 
that we shall discover a tying-up first, and the untying 
later. Or it may be that, once tied, they are permanent. 
Or of course it may be that they cannot be tied. But 
these questions seem to me all open. The time for 
discovery is not yet; but he would be rash who would 
say that discovery in any particular region is impossible. 
If there are any dues, it is the privilege and indeed 
the duty of science to follow them up. If the clues 
arc imaginary and useless, then open discussion will 
demonstrate their futility. But if we can see any ^ 
distance, however dimly, into the unknown, then 
sooner or later we may be sure that,pioneers will 
expbre those dim regions until they are illuminated 
with^the searchlight^ ^ systetoifttk;, knowledge. 
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Pensionable Teaching Service. 

I N our issue of November 18, 1922, we published a 
leading article dealing with the principles of 
Circular 1286 i.ssued by the Board of Education. That 
circular attempted to define what was a “ Full-Time ” 
Teacher within the meaning of the Superannuation 
(Teachers) Act of 1918, and the attempt was by no 
means successful in*so iar as il applied to teachers of ex¬ 
perimental science and teachers of technology generally, 
and particularly to tcacliers of advanced subjects in 
Technical Institutions. In the article referred to we 
pointed out the salient defects of the proposals, and 
we are pleased to record tlmt in Circular 1311 of the 
Buiird of Education now before us there arc not only 
some modifications but also some “ explanations^” 
wluch in themselves modify the original proposals 
considerably and suggest that Full-Time Teaching 
Service will be determined on broader and more 
knowlc(lgea]>le principles than were indicated in Cir¬ 
cular 1286. 

In the new circular—wc wonder, by the way, why it 
was not issued as a “ supplement to Circular 1286 
the Board of Education slates that it will apply the 
principles set out in the original circular, subject to the 
modifications and cxj)]anations imliratcd. These 
modifications go far to meet ihe objections raised in 
our article referring to ('irculur 1286. 

The Board makes il clear llial the 30 hours suggested 
as a weekly mminnim (for 36 weeks, or the equivalent) 
were intended to include not only the hours of actual 
teaching but also liour.s devoted to subsidiary duties 
entailed by actual teaching; tlmt actual leaching 
covers not only class tetvlung in accordance with a 
regular limc-tabic, but also the supervision of prepara¬ 
tion and tutorial work with individual pupils or small 
groups of pupils; and that the subsidiary duties to be 
taken into account are not limited to those which are 
performed on the school iiremises, since in many coses 
some of them can be performed more conveniently— 
and, we may add, more efficiently—elsewhere. Those 
explanations should help to round off many sharp 
edges of the parent circular. 

There is also a more definite statement in respect 
of relief from actual teaching hours for heads of 
departments in 'fechnical Schools and for assistant 
teachers in secondary and other schools who are 
charged with substantial duties in organising particular 
subjects or in organising features in < 4 ie corporate 
life of the sdiool. Tiiis is only right, and we are glad 
: to see it definitely pronounced. 

In clause 7 of the original circular there was a refer¬ 
ence to research work which we considered to be very 
nnsatisfactory. ^^he Board now states that time spent 
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in instructing students in the methods of research will 
be regarded as forming a part of the teaching. Further, 
it is staled that research work which enters into the 
actual preparation of lessons to advanced students will 
be properly regarded as a duty subsidiary to actual 
teaching. 

On the whole, then, it may be said tliat the new 
circular is more reasonable and more justly favourable 
than the old. We still feel that teUchers in Technical 
Institutions may lie penalised if their full-time service 
is to be judged by the same standard of actual teaching 
hours as that wliich normally obtains in Primary and 
Secondary Schools. We admit that the circulars do 
not say they will bo .so judged, but, on the other hand, 
there is no statement, direct nr implied, that the same 
standards exactly will not be applied. That would be 
extremely unfair, and extremely bad educationally, 
to llinse teaching .sui^jcct.s which involve experimental 
demonstration and laboratory preparation, and to 
those leaching advumed subjects. A definite state¬ 
ment on this point would have allayed anxiety on 
the part of many who arc approaching the pension¬ 
able age. 

Further, most of tlic work done I»y iull-time teachers 
in Technical Institutions is evening work, and this 
work is necessarily more intensive, and involves not 
only a heavier .strain in the actual teaching process 
but also much more cnmjjletc preparation wrirk than is 
required for corresponding day work, We regret iluit 
this has not been recognised in the new circular, for even 
though the officers of the Hoard may recognise it and 
act upon it, it dues not seem fair eitlicr to tlic teachers 
concerned, or yet to tliu Principals and Education 
Authorities, that no definite pronouncement is made 
on the subject. 

Finally, we cannot liclp feeling that Circular 1286 
should not have been is.sued officially before it had 
been submitted to representatives of the authorities, 
governing bodies, and teachers concerned. The Hoard 
stated in the first paragraph of that circular that thougli 
it contemplated the application of the principles set out, 
it would be glad to con.sider any observations by a 
certain date before arriving at a final decision. The 
result of the observations is shown iiy Circular 1311; 
but surely it would have been very much lx‘tter had the 
revision lieen made before the official i.ssue of the first 
circular. As it is, there has been much difiiculty and 
misunderstanding, and in some casc.s these provisional 
principles hay^e already been acted upon and, in the 
light of the supplementary and explanatory circular 
before us, acted upon wrongly. We also feel that it 
would have been better to have cancelled Circular ia86 
entirely and to have issued a new one amended on the 
lines of Circular Z31Z. 


Map-making: ifom Air Photographs. 
Generalised Linear Perspective: Treated with Special 
Refereficeto Photographic Land Surveying and Military 
Reconnaissance. By J. W. Gordon. Pp. xvi-j-i84. 
(London, Bombay and Sydney : Constable and Co., 
Ltd., ig22.) 21s. net. 

URING recent years much attention has been 
paid to air-photography as a means of survey¬ 
ing; the present developments of the subject being 
chiefly due to the varied experience w'liich was gained 
in the W'ar. The method is .still on its trial. There 
are certain conditions under which it promises to he 
successful, but no peace-time surveys of any im])ortance 
have yet been carried out on tlii.s system. It is likely 
to be found of value in flat countries, and for maps on 
medium .scales. Air-photo surveys have been suggested 
for the majiping of deltas, such as those of the Ganges, 
(lie Niger, and the Irrawaddy, and for the siirvcy.s of 
large native towns. The suggestion, made u few' years 
ago, to map a hilly West Indian island in this way, 
was, prol)ably wisely, “ turned down.*’ 

The subject is thus, so far us concerns peu<‘e-time 
surveys, in a tentative stage, and any urigimil ron- 
tributjon to the theory is most welcome. Mr. J. W. 
Cordon has made su«*h a contribution m his hook 
entitled “Generalised Linear Perspective.*’ He gave 
a dcinonstrution of his mctliods at the l^rilisb Museum 
on March 25 bust, and they have been described in 
popular terms in the Times. liis ideas are thus 
being made well-known. 

The main object of his investigation is tn find a 
direct and simple system of converting an “ inclined ” 
air-photograph into a map or plan. In the most 
general case a photograph i.s taken in the air, at an 
unknown height above the ground, of country witli 
unknown undulations and hills ; the camera is tilted 
at an unknown angle and the direction of the tilt is 
also unknown. Now'adays, however, thanks to the 
insistence of the Air Survey fominiuce, it may be 
expected that the focal length of the lens will be 
known in every case, and also the position of the 
optical centre of the photographic plate. 

The first step in Mr. Gordon’s investigation is to 
choose a horizontal reference plane on w'liich the plan 
of the ground is to he projected, at a di.stance from the 
nodal point of the lens equal to its focal length—a 
useful simplification, which, however, determines auto¬ 
matically the scale of the plan, so that photographs 
taken at different heights will be platted an different 
scales. 

Mr. Gordon introduces us to a new terminology, 
puzzling at first, and not always very'clearly ex- 
{ plained, but legitimate. It is necessary to learn the 
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meaning of such tenns as air-foot, margin, margin by Brook Taylor, of Taylor’s Theorem, two hundred 
parallel line, carto-photo-field, parameter parallel, and years ago. Thus, let there be three points in a line 
so on. By taking measurements from the horizon on in the reference plane (or cartographic field), and let 
the photograph and from the “ margin ” on the the known length of one segment be a and of the other 
reference plane (the margin being the intereection of b, the line lying in any direction. Let A and B be the 
the reference plane with a plane through the nodal lengths of the representations of these segments in the 
point parallel to the plate), the invariable relation is photograph. Then the distance, V, from the inter- 
obtained K/p—plh, where p~Y sec 6 , F being the mediate jwint of the three, on the photograph, 
focal length, $ the tilt of the optical axis measured measured along tl!e giv^en line, to the horizon, is 
downward from the horizontal, A the distance measured (<t + A)AB/(<7B-AA). This gives one point on the 
to any poirjt in the photograph from the horizon, and horizon and a second divided line will give a second 
H the distance from the “ margin ” to the projection point, so tluit the horizon cun lie drawn on the photo- 
of that point in ihe reference plane, these distances graph. 

being measured in the principal plane. Such distances Mr. Gordon also points out that it is possible, in a 
have thus the reciprocal relation tiiat if one set, say 
in the ]>hoto plane, is expressed as an arithmetical 
series, the other set in the reference plane will lie 
expressed as a harmonical series. 

Along the line oi the intcrscclion of the photo jilane 
with the reference plane all magnitudes have, of course, 
the same value; and it also results from tlie perfect 
similarity of position of tiie two planes that, at tlie 
point on tlioir intersection where it is rul hy the 
principal plane (the vertical plane containing the 
optical axis), angles on the reference plane are correctly 
represented on the photograph. Tins point, which is 
soniethnes known as llic “ isocentre,” is called by 
Mr. Gordon the “field centre,” and, as he remarks, 
this property of the identity in the two fields of any 
angle located in the fi<ild ('entre is the fundamental 
law of the perspective of angular magnitudes. The 
field centre is thus an a{)propTiate origin for polar 
co-ordinates. 

Let us now imagine the photograph to be hinged 
along the line of its intersection with the reference (or 
map) plane, and let it be turned round on this axis 
until it i.s in the map plane. The hinge (parameter 
jiarallel) is a line on which all lengtLs are truly repre¬ 
sented in the photograph, and the field centre i.s a 
point in this line at which angles are truly represented. 

Distances measured at right angles to the hinge are similar way, to identify the nadir point on a photo- 
connected by the expre.ssiun \l}p = pfk. For distances graph, by making use of a vertical line on which three 
measured parallel to the hinge, we have Y}y>^plh points have been marked at known distances from 
where Y is the ordinate of a point on the map, y tliat each other. From the nadir point, a line drawn 
of a point on the photograph; or Y/y=(X-i-/>)//>, through the optical centre, at a distance aF/sin 3^ 
where X is the abscissa on the map plane, measured from the nadir point, gives the position of the principal 
at right angles to the hinge. vanishing point. 

To make use of these expressions we must fix on the The accompanying illustration will serve to give 
photograph the position of this hinge line, which is an idea of the lines made use of by Mr. Gordon in 
parallel to the line of the horizon ; and to do this we constructing a plan from an oblique photograph. The 
must draw the horizon.. The distance between the method used was not precisely that which would be 
hinge line and horizon is p. To fix the horizon, Mr. employed in survey work, but the diagram indicates 
Gordon rediscovered, in the course of his investigation, the general principle. The height of the nodal point 
a solution which he afterwards found hid been given of the lens was i6 ft, lo in, above the floor; the focal 
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length was 6*48 in. The optical centre of the photo¬ 
graph was known. In placO'Of measunng the tilt, this 
was determined from the photograph; the joints in the 
floor gave the principal vanishing point, and the vertical 
lines the nadir point. If the distance between these 
two points is Q, then the fmglc of tilt = J sin~^2F/Q \ 
in this case the tilt worked out at 37” 57'. The distance 
of the parameter ])arallel and field centre from the 
principal vanishing point is p. If an upright arith- 
metic.al scale, measuring from the parameter parallel, 
is drawn alongside the photograph, this will be repre¬ 
sented on the plan by a harmonical scale. Or, by 
computation, if h is the perpendicular distance, from 
the horizon, of any point in the photograph, the distance 
of the representation of this point, measured from and 
at right angles to the parameter parallel, will be 
p{^-A)/A. The intersection of parallels so obtained 
with rays drawn through the “ field centre ” will give 
the positions of the points on plan. 

So far, the system is e-s-sentially a point by point 
method of plotting. It will, no doulH, often be found 
of real value, and the neatness and simjfiiciiy of the 
few calculations required recommend it, especially in 
those cases in which the plate is considerably inclined 
to the horizontal. It is not so convenient when tlie 
plate i.s nearly liorizontal, and it would be a mistake to 
suppose that it enables photograph.s to l)e converted 
Into plans which could not liave been so converted by 
the methods used lx;fore its publication. The data 
required remain the .same. The method has the minor 
disadvantage that the plotted plan will depend for its 
scale on the height of the camera, so that a mosaic of 
photographs will give a series of plans on different 
scales. But tiiis is not an important objection. 

Mr. Gordon’.s book is .somewhat troufilesome reading, 
and the student will probably find the clearest explana¬ 
tion of hLs metliods and terminology in the chapter 
entitled “ Recapitulation.” But the book contains 
original matter and will take its place in th^ list of 
authorities which those interested in the subject must 
study. 

Mr. Gordon .states in hi.s preface that recent develop¬ 
ments of metliods of military reconnaissance have 
given “ an urgent call ” for a generalised system ; he 
writes of “ the authentic rule which the soldiers of 
1915 so urgently desiderated ”; he states that he 
provides the solution of the mathematical problem 
“ that grievously vexed the soldiers during the years of 
the Great \Var ” \ and he indicates generally that, in 
his opinion, the want of a knowledge of Taylor’s rule, 
rediscovered by him, prevented the survey staffs of 
the armies from making effective use of air-photo¬ 
graphs in the construction of military maps. This 
does not do justice to thi work of the survey staffs. 
Na 2806, VOL. i 12] 


The writer of this notice is satisfied that if Mr. Gordon’s 
book liad been available during the War, it would have 
made no material difference. Mr. Gordon provides a 
jiew method of plotting; but several other thoroughly 
sound methods were in use. 

No difficulty was, as a fact, experienced in converting 
Rir-photograph.s into plans by the methods actually 
used. It is not the case that oblique photographs 
were avoided on account of any supposed difficulty 
in making use of them. This is a mistaken idea. 
Photographs departing considerably from the hori¬ 
zontal were, in general, avoided, because it was neces¬ 
sary to get vertically, or nearly vertically, over the 
enemy, to find out what he was doing and to avoid 
the interference of cover. The photographs so 
obtained, although taken on plates that were only 
inclined to the horizontal some 3® or 4“ on the average, 
were not treated as plans, but were converted into 
plans by perfectly orthodox methods. There is an 
admirable exposition of tlie matter by Lt.-Colonel 
M. N. MacLeod entitled “ Mapping from Air Photo¬ 
graphs,” published by H.M. Stationery Office. All 
who arc interested in the subject may be advised 
to read this. They should also read Mr. Gordon’s 
instructive book, and they will then see that there are 
several ways of killing this particular cat. 

Two other matters call for .special comment, namely, 
contouring from air-photograph,s and the u.sc of a 
vertical base. As to the first, the theoretical difficul¬ 
ties are not fonnidablc, but the practical difficulties 
are, and neitlier Mr. Gordon nor any one el.se has yet 
properly solved them. At present Mr. Gordon’s sugges¬ 
tion is as good as any, and that is to plot two maps 
of the same piece of ground from two different positions 
of the acro])lune, and determine the heights, point by 
point, by means of tlie varying parallaxes. This agrees 
with the advice of Lt.-Col. MacLeod, which is to prepare 
prints of two photographs, separately taken, “ rectified ” 
to a chosen horizontal plane, and from one of them to 
make a tracing which can be superimposed on tlie 
other, for compari.son of parallaxes. But even this 
method will fail when the points are not visibly marked, 
and would be inapplicable to the contouring of an 
ordinary hill-side. Pcrhap.s something might be done 
by .stereoscopic plotting from two parallel plates 
simultaneou.sly exposed from the extremities of the 
wings of an aeroplane. 

With regard to the use of a vertical base, Mr. Gordon 
points out that it is theoretically possible, giv«n, in 
the oblique photograph, a vertical line which has 
three points marked on it,^at known distances from 
each other, to determine the nadir point on the photo- 
^p_h, and, the optical Oentre known, the till 
afuiparameterpafBlld'css'b^iound^ . But the pracrica) 
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difficulty of arranging tor such a vertical line to appear 
in the photograph would appear to be considerable. 
Ropes suspended from small balloons are liable to be 
deflected from the vertical by local air movements, 
and the system would involve additional apparatus. 
The suggestion is an ingenious one, however, and 
deserves to be tried. * 

It should be noted, in conclusion, that re{;ent ^ experi¬ 
ments by Prof. Melvill Jones and Maj. J. C. Griffiths 
have shown that it is possible to fly on such an even 
keel that the photographic plate shall seldom be inclined 
to the horizontal as much as i". This would result in 
linear errors, on the uncorrected photograjih, of less 
than I J- per cent. In many cases this class of plotting 
error can be permitted for detail, and in such cases no 
knowledge of, or correction for, tilt would be required, 
and all that would be necessary would be to know 
the length of one line on the ground to give the scale. 
There would be a great saving of time and expense 
in plotting the map and in fixing ground points, and, 
for the more rapid kinds of reconnaissance, in flat or 
undulating country, progress may be hoped for in 
this direction. 


Light and Health. 

Heliotherapy, By Dr. A, Rollicr. With the Collabora¬ 
tion of Dr. A. Rosselet, Ur. H. J. Schmid, Dr. E. 
Am.stad. (Oxford Medical Publications.) 1 ^. xxn + 
288. (London: Henry Frowde and Hodder and 
Stoughton, 1923.) 251. net. 

LTHOUGH it has long been known that certain 
radiations have a powerful action on physio¬ 
logical processes, it is only in recent years that much 
attention has been given to tlie subject as it affects 
the higher animals. Apart from the mechanism of 
cari>on assimilation in the green plant, our eyes have 
been mainly directed to the lethal effects of ultra¬ 
violet rays, and, more recently still, to those of X-rays 
and of radium. The author of the book before us was 
one of the first to appreciate and to make practical 
iise of the beneficial action of sunlight. Dr. Rollier’s 
ivork at Leysin has been made familiar to readers of 
bTATURE by the recent lecture given at the Royal 
[nstitution by Dr. Saleeby, and the reviewer cannot do 
t>etter than refer those who wish for further information, 
vith abundant and deeply interesting illustrations, to 
diis translation of Dr. Rollier’s book. Forewords are 
contributed by Sir Henry Gauvain and Dr. Soleebv, 
wtdie special chapters are included on the scientific 
sasis by Dr. Rosselet, on the use of X-rays in the 
xintrol of the progress of the treatment by Dr. Schmid, 
md on the adjuvants^f heliotherapy by Dr. Amstad, 
tfho al^ adds a qu 
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The book itself is a most fascinating one and will 
be found full of interesfing details, not merely of 
clinical nature, but of value to the student of science, 
art or morals. It should have a wide circulation, and 
the only criticism that I am inclined to make is that 
the price seems rather high. I refer to this now in 
order not to end on a discordant note. It is difficult 
to see what might be the cause of this high cost, and it 
is to he feared that *it may tend to restrict the sale of 
a book which should be in the hands of everyone who 
has at heart the happiness of his fellow-men, and 
especially of those who love children, I wish par¬ 
ticularly to direct attention to the wide general interest 
of the contents, because the title might give the 
mistaken impression that it is a purely medical work. 

The scientific reader will notice that we have much 
to learn as to the physiological action of light, and it 
will probably serve the best purpose if I devote the 
space availahie. to a brief reference to the facts brought 
out by Dr. Rollier’s work and to the gaps which await 
the results of furtlier investigation, much of which can 
be done in the laboratory. 

In the first place, we must distinguish between the 
effects of rays of different wave-lengths. In rickets, 
it is a limited region of the ultra-violet that is effective; 
in tuberculosis, wc have no precise knowledge of the 
important region, except that the heat rays of long 
wave-length have to he guarded against. The necessary 
exposure cannot be tolerated 'except under the cooling 
influence of alpine air or of sea-bathing. Recent work 
tends to show that the rays of the red end of the 
spectrum may ncutrali.se the benefit of the shorter 
wave-lengths. There is scope for investigation of the 
action of optical sensitisers, when atmospheric con¬ 
ditions cut off the active rays. The red alge give 
us an example to follow. It is also clear that exact 
measurements and records are needed of the rays of 
various wave-lengths present in the sun’s light in 
different places and at different times of the year and 
day. 

Next, we may note that Dr. Rollier has from the 
first been aware of the fact that the direct action of 
the rays on a diseased organ is not what is required. 
Exposure of the skin in any situation suffices. It is 
natural to draw the conclusion that some photo¬ 
chemical product is sent from the skin into the 
circulating blood. But we have as yet no actual proof 
of this, and there are other possibilities which cannot 
be entered into here. In any case, we are shown that 
the skin has some important functions hitherto un¬ 
appreciated. 

Then there is the remarkable fact that it is only 
those individuals whose skin takes on the well-known 
brown pigment^on.aftw ciq>osure to the sun who 
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react rapidly. We do not know the meaning of this— 
whether it is merely an unessential reaction which is 
associated with other characteristics of the individual, 
whether the brown pigment is an optical sensiliser, 
or again whether it is a screen to cut out injurious rays. 

A further question requiring more investigation is 
the increase in oxidative metabolism. There may be 
reflex effects to muscle, or a direct result of wanning 
of the blood (Sonne), or it may be simply a reaction 
to the cold air. It appears that the muscles of tuber¬ 
culous patients may grow in size and firmness, although 
they may be but little used. 

The general effect of the treatment is not to be 
overlooked, especially in the case of children brought 
into bright and interesting surroundings. 

Although it is in the direct cure of disease that 
the most striking effects of sunlight are seen, it is 
impossible to believe that the physiological processes 
at the basis of these effects play no part in the pre¬ 
vention of disease. Dr. Rollief has an interesting 
chapter on his " ficole au Soleil,” established for 
children predisposed to tubercular disease. Exposure 
to sunlight must, moreover, be of the greatest im¬ 
portance in maintaining normal health—a fact far too 
little taken to heart. 

There are many points of practical importance 
brought to our notice by this book, I may conclude 
with mentioning two of these. Dr. Rollier shows that 
pulmonary cases do quite well, contrary to the view 
often expressed. Care must he taken to avoid over¬ 
heating and exposure to the sun must be very gradual, 
with adequate ventilation. The other point is the 
necessity for keeping the atmosphere over our laigc 
towns and manufacturing areas free from the pollution 
of smoke. W. M. Bayliss. 


Primitive Culture Analysed, 

Early Civilisation: an Introduction to Anthropology. 
By Alexander A. Goldenweiscr, Pp. xiv-1-428, 
(London, Calcutta, and Sydney: G, G. Harrap and 
Co., Ltd., n.d.) 15j.net. 

R. GOLDENWEISER has long been known for 
his acute criticism, in various journals, of the 
theories and constructive efforts of tlie most noted 
ethndogists; we therefore welcome in this introduc¬ 
tion to anthropology an exposition of his matured 
views, thoi^h his book will but partly supply the need 
there is for a systematic treatise on ethnology. 

- The book consists of three parts: the first deals with 
a general sketch of the Eskimo, TIingit and liaida, 
Iroquois, Baganda, and Central Australians, as illus¬ 
trative of distinct civilisations, though in each case one 
6! their respective cultures has been given more careful 
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treatment than the others. Goldenweiser correctly 
states that ** the only way to know early civilisation is 
to study it in the wholeness of its local manifestation.” 
The various activities and beliefs of a people are so 
intimately interwoven that quite wrong inferences may 
be drawn if a custom is separated from its context and 
compared with an analogous custom isolated from 
another group. These five accounts afford material 
for future discussion; as the author states, other 
groups would have served as well, but these suffice 
for pi^tical purposes without rendering the book 
unwieldy. 

The second pari deak with industry, art, religion 
and magic, and society, which are considered partly 
from the point of view of special cases and partly 
constitute a limited comparative survey. There is a 
great deal of valuable matter in this section, but there 
are also many aspect? of culture that are not alluded 
to, possibly from lack of space. For example, the 
rescarclies of A. R. Brown on various Australian tribes 
throw new light on Australian sociology, and what is 
often termed ” soul substance ” is not mentioned. In 
discussing diffusion versiis independent development in 
early civilisation some valuable reflections are made.' 
Graebner’s views are slightly criticised, Elliot Smith is 
dismissed with scorn, but Rivers is dealt with al greater 
length, though some of his arguments are described as 
” highly artificial.” The author concludes by saying 
“ we must reiterate our former position that the 
diffusion of civilisation from tribe to tribe is but one 
of the basic factors in cultural advance, the other 
factors being human creativeness, resulting in the in¬ 
dependent origination of new things and ideas,” though 
elsewhere he says, “ the civilisational role of borrowing 
is fundamental.” 

In the third part Dr. Goldenweiscr discusses various 
theories of early mentality : those of Herbert Spencer, 
that the ghost is the corner-stone of early theology, 
that spirits are derived from ghosts, the nickname 
theory of animal and other cults; the views of Frazer 
on magic and its relation to science and religion, the 
origin of exogamy. He says that ” Wundt approached 
the problem of primitive mentality with a far broader 
and deeper cquijHnent in scientific method than did 
Spencer, Tylor, or Frazer. As a student of psychology 
he was proof against the allurements of a facile mode 
of interpretation of primitive thought, of which these 
authors are so often guilty. He discarded the crude ^ 
rationalism of Spencer and Tylor. . . . The associa- 
tionism of Frazer also collapsed before Wundt’s critical 
onslaught,” but even Wundt often failed “ to escape 
the allurements of monogenetio- derivations.” Durk- 
heim also receives very favourable consideration, 
though his ** tremendous cuu^gerarion of the import- 
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ance of social factors as contrasted with all others ” is 
duly noted, and he “ fails to do justice to the con¬ 
tribution of'the individual to religious experience.” 
He also disagrees with certain aspects of Levy-Bnihl’s 
views, and with Rivers in his criticisms thereon; he, 
like others, cannot accept Freud’s Cyclopean family or 
his conception of totemism. 

The last chapter on early life and thought is an 
admirable constructive effort on the part of the author, 
in which he ranges himself on the side of the French 
and German psychologists as opposed to British 
anthropologists. 

As Dr. Goldenweiser freely criticises others, he cannot 
object to having a few of his own shortcomings pointed 
out. Buganda lies north and north-west of the 
Victoria Nyanza; we are told that “ maize is perhaps 
tlie principal staple food ” of the Baganda (p. 83), but 
Roscoe says no grain is grown and that plantains 
furnish their staple food. There are more varieties of 
Australian canoes than the two bark ones he refers to, 
and the dingo is not a wolf, but allied to the Indian 
dog. The decorative art of Australia is more varied 
than he imagines, and ceremonies for the multiplication 
of totcmic animals are not confined to the Aranda, 
as he seems to imply (pp, 109, 281). Pile dwellings 
and tree houses have a more extended range than is 
indicated (p. 135). The great stone images of Easier 
Island are not “ wooden idols ” (p. 306). It is 
incorrect to describe Elliot Smith as a “ follower ” 
of Rivers j if anything, the reverse is nearer the 
mark. The statements are erroneous that “Man 
has never used man as a regular article of diet . . . 
we do not hear of the eating of relatives ” (p. 396). 
Throughout the book the term “ etching ” is used 
for engraving or incising: etching is a definite technical 
process. A. C. Haddon, 


Sir Alfred Yarrow. 

Alfred Yarrow: his Life and Work. Compiled by 
Eleanor C. Barnes (Lady Yarrow), Pp. xv+328+78 
plates. (London; E. Arnold and Co., 1923.) 
loj. 6 d. net. 

ADY YARROW has given us a most interesting 
and genial account of the life and work of 
Sir Alfred Yarrow and has successfully portrayed, 
in happy and engaging style, a character which Smiles 
would assuredly have been glad to utilise in his examples 
of “ Self Help,” and to have included in his “ Lives 
of the Engineers.” She has succeeded in showing 
not only the shrewd business capacity of Sir Alfred, 
but also his remarkable ability to apply science to 
the needs of the great industry with which he was 
chiefly associated, especially ip. those branches in 
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which he was in the front rank of pioneers for a very 
long period. His admiration for the attainments and 
discoveries of the man of science stands high, but it 
is equalled by his appreciation of the sound sense 
and fertility of resource of the skilful manual worker; 
and a perusal of the book will indicate the reasons for 
his being in the forefront of those who have derived 
advantage from the happy combination of the two. 

Lady Yarrow shows that Sir Alfred, equipped with 
an abundance of scientific and general knowledge, 
was quick to perceive when the teachings of science 
or of handicraft, or both, could be brought to the aid 
of his problems, and, soon satisfying himself of the 
accuracy of his premises (generally by the help of 
homely but convincing experiment), he rapidly pro¬ 
ceeded to successful solution, mostly with satisfactory 
and frequently with far-reaching results. 

It has fallen to the good Ipt of many to have been 
associated with Sir Alfred in some portions of his 
compreliensive work; few, if any, can have been 
connected with the whole of the developments in ship¬ 
building and marine engineering in which he has 
taken such a prominent part, and this story of his 
life consequently contains much of interest that must 
be new to every individual reader, however intimate 
his acquaintance for a period may have been. To 
all such the book will be highly reminiscent, and 
naval engineers in particular will recall many exciting 
incidents of the trying times which marked the 
endeavour to get better than their best from the 
coal-fircd boiler and the higli-speed reciprocating 
engine, each in its special pandcmonic environment. 
As described in the book, these experiences con¬ 
stituted a pliase provoked by the demand for high 
speeds which necessitated the use of extremely light 
machinery, and they had to be endured to prepiare 
the way for the engine-room conditions that we now 
enjoy—perfect peace with oil-fired boilers and turbines. 

Sir Alfred Yarrow’s part in the development of 
higli-speed craft is generally well known, but the full 
extent of the part he took during the War is perhaps 
not so widely known. The chapters devoted to this 
portion of his work do not disclose the whole of his 
efforts, so remarkable in one of his advanced years, 
but they are sufficient to reveal his high sense of 
patriotic duty, and the versatility and value of his 
vigorous endeavours. He enjoyed the confidence of 
Lord Fisher in his work for the Navy, and amply 
proved that the confidence was justified. * 

But, in addition to his high professional reputation. 
Sir Alfred is esteemed for his kindly disposition coupled 
with more than an ordinary desire to help his fellow-men. 
The author’s note at the end of the volume delineates 
.this side of Sir Alfred’s chuacter in touching words, 
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and her interesting descriptions in the text of his 
principal philanthropic schemes supply further details. 
His own ideas of how to dispose of “ a balance at the 
bank in excess of what is necessary ” are given in 
Chapter XX., “ The Convalescent Home,” and are 
commended to readers, who will afterwards under¬ 
stand more readily the unique reasons for Sir Alfred’s 
many generous benefactions duriqg his lifetime. 

I^dy Yarrow has evidently compiled her work under 
some restraint, as more could be told both of Sir Alfred’s 
professional success, and of his bounty, and his methods 
of encouraging others (for example, his recent munificent 
gift to the Royal Society is not mentioned in this 
book), but she has told enough to warrant Sir AKre<l’s 
claim that " his business life has been filled with 
sentiment and friendship.” She is to be congratulated 
on the scheme, sequence, and style of the compilation, 
and she can be assured .that her work will be highly 
appreciated by the very large circle of Sir Alfred’s 
friends. G. G. Goodwin. 


Our Bookshelf. 

Gfuniriss der allgcmetnen ZoologiefiirSiudierende. Von 
Dr. Alfred Kiihn. Pp. viii + 2t2. (Leipzig: Georg 
Thieme; 1922.) 

This is a wholly admirable text-book. We know' of no 
book in the English language exactly like it, none that 
attempts so much witliin so limited a .space, and, 
moreover, attempts it .so succc.ssfully, with a due 
regard to the rwjuirements of tliose for whom it is 
written and to the maintenance of a proper balance 
between the various parts of the subject. The book is 
divided into three approximately et^ual pans, the first 
giving a rapid survey of the morphology of each 
phylum of the animal kingdom, the second an account 
of the physiology of animals, and the third a review of 
the main principles of embryology and the problems 
of variation, heredity, sex, and evolution. The book 
concludes with a short bibliography of more advanced 
text-books and original memoirs to which the student 
can turn for more detailed information on any point. 

In attempting to treat of the whole of the animal 
kingdom in 70 pages, the author may be thought to have 
essayed an impossible task. By confining himself to 
the broad and general characters of each phylum, 
without entering into details of any one type, however, 
and aided by an excellent series of diagrammatic 
figures, he has succeeded in giving an admirably clear 
account of each phylum. The book is intended for 
medical students, and, consequently, special emphasis 
is laid on parasitic forms throughout, without, however, 
overburdening the book in this way or losing the 
general p^pective of the whole. The illustrations 
have been mainly drawn specially for this book. They 
are, in the majority of cases, schematic drawings, very 
clearly reproduced and excellently chosen for the 
purpose, and would make good wall diagrams for lecture 
purposes. ... " 

Ipe point whidh most impresses us in tUs book is the 
exceUent the ^thor has kept between 
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the three broad divisions of zoology—morphology, 
physiology,and embryology—^with its londred problems. 
The general course given to first-year m«iical students 
is apt to be weighted too much on the morphdogical 
side; physiology’ is generally n^lected, and very little 
consideration is given to the fundamental and general 
problems of zoology. We feel sure that a course on tlie ^ 
lines so admirably sketched by Prof. Kiihn. would give 
the medical student a broader outlook on zoological 
subjects, would interest him more for its own sake, and 
would make abundantly clear to him the fundamental 
bearing of his zoology course on his future life’s work. 
He would no longer regard zoology as a subject put 
into his curriculum for his ultimate confusion, to be got 
through with the minimum amount of work in the 
minimum time. With a little amplification, Dr. 
Kuhn’s book would serve as a basis for subsidiary one- 
year courses in zoology for science students. 

Our Solar System and the Stellar Universe: Ten Popular 

Lectures. By the Rev. Charles Whyte. Pp. xi + 

234 + 18 platft.s. (London: C. Griffin and Co., Ltd., 

1923.) 10.?. (id. net. 

The ten lectures wliich form the basis of this volume 
were delivered as the Thom-son Lectures for the session 
1919-1920 in connexion with the United Free Church 
College, Aberdeen. They provide a survey—fairly up- 
to-date and in general accurate—of the present state 
of astronomical knowledge, in ft form .suitable for th$ 
non-scientific reader, so far as it is po.ssiblc to do so 
without the introduction of mathematics or of mathe¬ 
matical reasoning. 

There are a few errors to winch attention may be 
directed. The statement on p. 27 tliat “the theory 
now generally accepted as being the chief cause in the 
maintenance of the sun’s heat, is that advanced by 
Helmholtz in 1853,” is not Correct. It is well known 
that this theory i.s not in accord witli geological facts. 
Again, on p. 60, it is stated that a temperature of 
750® F. at tlie surface of a planet corresponds to an 
intensity of the rays of the midsummer sun ipultiplicd 
by 9. This is, of course, a fallacy. The rotation 
period of Mercury is not known with certainty, though 
from p. 61 the contrary would be inferred. It is cer¬ 
tainly exceeding the limits of scientific truth to say, as 
on p. 151, that “ we have every reason to believe that 
a number of planetary bodies, many of them exceeding 
in size our own solar satellites, travel round these suns 
in swift motion over enormous circumferences,” while 
on p. 164 the sentence, “They (the Cepheids) are 
situated from us at enormously greater distances than 
those which up to now have been measured*,” requires 
modification. In dealing with the Martian canals, 
their possible subjective nature might have been men¬ 
tioned. The detailed elementary calculations on pp.^ 
61-2,87-8 might have been omitted with advantage. 

The book is well produced, with good paper and clear 
type. The plates have been carefully selected, and it 
is a pleasure to see them reproduced on well-glazed 
paper. Too frequently astronomical photographs lose 
much of their value when reproduced in popular works, 
through the use of inferior pa^r. -, The book can be 
recommended as ^vi'de much interest 

reading to tbo«e 
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Some Questions ^ Phonetic Theory. By Wilfrid Pcrrett. 
Chapter 6: The Mechanism of the Cochlea. Pp. 
3P-^. (Cam’feridge: W. Heffer and Sons, Ltd., 
1923.) 2s. net. 

This section of Mr. Perrett’s book is an attack on the 
resonance theory of hearing, and on all those who liave 
written in support of it. It is his avowed object " to 
lay the yammering ghost of ‘ sympathetic resonance * 
in the coclilea ” (p. 44). His criticisms of the resonance 
theory- are under three headings: (i) An attack upon 
Helmholtz’s theory of beats as he conceives it. The 
construction he puts upon Clupter VIIT. of the 
“ Tonempfindungen is, in tiie reviewer’s opinion, 
forced and unfair. (2) An uncorroborated personal 
experience of his own which leads him to the conclusion 
that the ear can distinguish two notes “ in perfect 
physical unison ” sounded simultaneously. (3) That 
speech sounds can terminate suddenly in a “ voiceless- 
occlusion ” consonant, coasequently no “ after vibra¬ 
tions ” of the basilar fibres occur. Mr. Perrett quotes 
graphic speech records, but admits that the evidence 
drawn from them is inconclusive. 

We gather that Mr. Perrett has abandoned the 
Wrightson theory in favour of a “ travelling-bulge ” 
theory on the lines of those of Meyer and ter Kuile, but 
he does not appear to have brought forward any addi¬ 
tional evidence in support of this view. He tells us 
that the preceding four chapters of his book have been 
received “ with gratuitous contumely in certain 
quarters ” (p. 59). Wc cannot help thinking that his 
manner of conducting a controversy may have been 
responsible to a certain extent for the treatment his 
work has received. G. W. 

The Amricas. By J. Bruce. (The “ Explorer ” 
Geographies). Pp. viii + 216. (London: G. Bell 
and Sons, Ltd., 1922.) 3^. 

A NEW note is introduced into elementary geogropliical 
teaching by tins volume, which appears to be the first 
of a series. After an introductory chapter on map¬ 
reading, there are several chapters describing the way 
in which the American continent was discovered and 
opened up by Europeans. The sections arc vividly 
written and cannot fail to interest, although the para¬ 
graphs and map dealing with Arctic Canada and the 
North-west passage would bear some revision. Then 
follows a general geographical survey ol the Americas. 
Eight double-page plates with full descriptions are a 
notable feature, and there are in addition several sketch 
maps and two coloured orograjihical maps. The list 
of books for. .students’ reading is useful, but might well 
be extended. The book as a whole gives a far more 
vivid picture of North and South America than the 
more formal analytical text-bouks succeed in doing. 

R. N. R. B. 

Elements of Glass-blowing. By Ur. H. P. Waran. 
Pp. ix-t-ii6. (London: G. Bell and Sons, Ltd., 
1923.) 2f. ^d. net. 

D^. Waran’s book deals in a clear and practical way 
with many things which a research student will find 
that he requires to Ifrow. The ability to put together 
and to Fepair ^Ikss apparatus is one of the 

things which ha «l^d gradually acquire, and tbla 
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book will be found a useful guide in this direction. It 
is very doubtful whether the laboratory worker will 
find it desirable to make his own stopcocks or Dewar 
vessels; the time spent on such work would usually 
be more profitably applied in research, but in places 
where apparatus is not easily obtained it may be 
quicker to make it. As a general rule, unless one has 
become very proficient in glass-working, it is usually 
cheaper and quicker to leave complicated things to 
the professional mai^ 

The Wonders of the Stars. By Joseph McCabe. Pp, 
ix-fii4 + 4 plates. (London: Watts and Co., 
>923*) 3^' ^ct. 

The author has written a series of volumes on various 
phases of evolution; the present book belongs to the 
series, and discusses the light that has been thrown on 
stellar and planetary evolution by the discoveries of 
the la.st half-century. As an illustration of the diffi¬ 
culty of keeping up-to-date in discussing the status 
of the spiral nebula:, some of the views of leading 
astronomers in favour of the “ island-universe ” 
theory that arc quoted in the hook have already been 
modified by the discovery of their rapid rotation. 

While a few sentences here and there might be 
picked out for criticism, chiefly the statement of 
matters of conjecture as facts, on the whole the picture 
given of our present knowledge of the univer.se appears 
to be correct, and as complete as can be expected in 
the space of 112 pages. We sympathise with the 
autlior’s appeal for a general agreement among astron¬ 
omers a.«> to the meaning of a billion.” 

A. C. D. C. 

Asironomie: Grbsse, Btwegnng und Bntjernung der 
Himmelskdrper. Von A. K. Mobius. 13 Auflage, 
bcarbeitet von Prof. Dr. Hermann Kohnld. Teil 2 : 
Kometen, Meteore und das Stemsystem. (Samm- 
lung Goschen Nr. 529.) Pp. 128. (Berim und 
Leipzig: W. de Gruyter und Co., 1923.) is. 

Tins little book lias three chapters dealing with 
comets and meteors, the fixed stars, and cosmogony 
respectively. This restriction of subjects enables each 
to be treated pretty fully, in spite of the small size of 
the volume. The information is brought up-to-date, 
and includes recent comets, the Giant and Dwarf 
theory, and a discussion of the planetesimal theory. 
The star-maps give the positions of all stars of magni¬ 
tude 5 or brighter down to south Decl. 45°. 

A. C. D. C. 

Tracks of British Animals. Edited by H. Mortimer 
Batten. (Edinburgh: W. and A. K. Johnston, 
1923.) 4r. net. 

Tins publication takes the form of a chart, 20 in., x 30 in., 
depicting in life-size the spoors of the commoner 
British wild animals and of domestic animals for 
comparison, with brief explanatory notes By the editor. 
The diagrams are boldly and clearly printed and the 
chan should be of the greatest use for the teaching of 
nature study in schools and for the instruction of Boy 
Scouts and Girl Guides in the craft of the country-side. 
The omission of a figure of the track of a dog is one that 
should be made good in a future edition. 
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Letters to the Editor. 

The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.'] 

Photographic Plates for the Extreme Ultra-Violet. 

In recent years there have t'jeen a number of 
attempts to improve the photographic methods, 
perfected' by Schumann, used in the investigation 
of the ultra-violet, so far without any very striking 
results. 

Recently Mr. David Mann and I have been making 
some experiments with the daguerreotype process. 
The results, though interesting, are so far of no great 
practical value. It is not difficult to prepare a surface 
which will be very sensitive in the region about 
wave-length 1850 A.U., and on two or three occasions 
we have obtained records extending to wave-length 
584 A.U., but in general the behaviour of the plates 
in the extreme ultra-violet i.s capricious and un¬ 
satisfactory. 

Duciaux and jeantet {Journal de Physiqttr, li., 
1921, p. 154) have described a way of Schumann- 
ising” an ordinary dry plate by treating it with 
sulphuric acid, and recently Aston has referred to the 
same process. M. Duciaux has been so kind as to 
send me some specimens of the results he has obtained. 
He informs me, however, that he prefers another 
method which he and lus colleague have discovered, 
described in their article just cited. His experi¬ 
ments were confined to the region of the spectrum 
which may be investigated with a quartz prism 
spectrograph; 1 have continued them into the 

extreme ultra-violet. 

The proce<Iiire Is extremely simple. A fast com¬ 
mercial photographic plate (I have employed a 
“ Seed 30 ”) IS coated with a thin film of a colourless 
paraffin oil. It is then exposed in the usual way in 
a vacuum spectroscope, the oil is removed with 
acetone and the plate is developed. The results are 
nearly, though not quite, as good as those wliicli I 
have obtained with the most sensitive Schumann 
plates prepared according to the old method ; it is 
quite easy to get a record of the strong helium line 
at X384 A.IJ. 

The success of the process evidently depends on 
fluorescent action ; I have tried a number of different 
kinds of oil, and 1 find that “Nujol,” a very pure 
oil sold in this country for medical purposes, yields 
good results. 

1 feel sure that this discovery of Duciaux and 
Jeantet will prove a real blessing to all spectro- 
acopists who work in the extreme ultra-violet. 

Theodore Lyman. 

Jefferson Laboratory, Harvard University, 

June 28. 


The Presence of Urease In the Nodules on the 
Roots of Leguminous Plants. 

After thC. discovery of urease in the Soya bean by 
Takeuchi in iqog, the presence of this remarkable 
urea-splitting enzyme was soon recognised in the 
seeds of many leguminous plants. On the other hand, 
while the occurrence of the enzyme in seeds from 
widely different varieties of plants has been recorded 
in recent years, Its absence from the seeds of several 
Leguihinosae has also, been noted. 
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So far as we have been able, to ascertain, the 

E iculiar root nodules of leguminous plants have not 
therto been tested for urease. Exp^ments carried 
out in this laboratory in conjunction with Mr. J. V. 
Collins have revealed the presence of the particular 
enzyme in all the cases examined. Crushed nodules 
taken from the well-washed rootlets of Trifolium 
procumhens, T. pratense, T. repens, Vida saiiva, 
Medicago sativa, Galega ojidnalis, various lupins, and 
the garden pea, were placed separately in a two per 
cent, solution of urea (sterilised by saturation with 
toluene) to which a few drops of neutral phenol-red 
solution had been added as indicator. A purple-red 
colour, due to ammonia generated from the de¬ 
composition of urea, was gradually developed in the 
solutions, after they had been maintained at 55“ for 
about an hour. Several control experiments showed 
that ammonia was not generated in the absence of 
urea, and that the solution of the latter alone did not 
change the colour of the indicator under the above 
conditions. Also, rootlets not bearing nodules, and 
roots taken from plants belonging to several different 
natural orders, failed to give any evidence of the 
presence of urease. Judging from qualitative experi¬ 
ments, nodules from the white and the yellow tree 
lupin appeared to be the most active of those examined. 

From these observations it must be concluded that 
the nodules on the roots of leguminous plants possess 
an additional function to the one which they have 
been known to perform since Hellriegcl’s discovery. 
While wc have not found urca.<!c in any roots devoid 
of nodules, clear evidence was obtained of its presence 
in the cylindrical tuberous growths developed from 
the rootstock of the lesser celandine {Eavuvculus 
Ficaria). This is the only case so far in which the 
enzyme has been detected in the adjunct of a root 
outside the leguminous family of plants. 

An interesting demonstration of the presence of 
the enzyme can be made without crushing the 
nodules. Tlie entire root cut from a young pea plant, 
or jircfcrably from a young hijnn, as it usually carries 
larger nodules, is immersed in a solution of urea 
containing a liberal supply of the indicator (neutral 
phenol-red). Thp action of the enzyme is allowed 
to continue until the solution has attained a rich 
purple-red colour, which of course requires a much 
longer time than if the nodules had been crushed. 
The root is now removed from the solution, rinsed for 
a few' moments under the tap and tlien placed in 
water to which a few drops of the indicator have 
been added. The diffusion of alkaline solution from 
nodules into the outer liquid can be readily observed 
by the zone of colour which forms in the solution 
directly round the nodules. 

While the first part of this experiment illustrates 
the relatively feeble activity of the nodules in situ, if 
the root be now washed in running water until the 
colour of the indicator is no longer affected, it will be 
found that when immersed again in a solution of 
urea tlic rate at which the latter is decomposed will 
be much greater than when the nodules were tested 
originally. This obviously suggests that urease is 
produced within the nodules during contact with 
the urea solution. Under natural conditions the 
micro-organisms present in the nodules are probably 
concern^ in the generation of the enzyme as required. 
In our experiments the antiseptic power of toluene 
was apparently insufficient seriously to affect their 
activity. Pending a more extended investigation 
of the subject, our preliminary observations seem 
worth recording. 

E. A. Werner. 

Universi^ Chemical Laboratory, 

Trinity College, Dublim 
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Solar 'ActlTltjr and Atmospheric Electricity. 

Dr. Chr£e in a recent paper,* giving the resul'U 
of his investigation based on the Kew atmospheric- 
electric data, reaches the following interesting 
conclusion, as stated in his abstract: “ The results 
obtained are on the wliole not incompatible with 
Dr. Bauer's conclusion, but they indicate that if a 
relationship of the kind supposed exists, the sun¬ 
spot influence must be very much less in the case 
of atmospheric electricity than in that of terrestrial 
magnetism." The conclusion* referred to by Dr. 
Cliree is that the potential gradient of atmospheric 
electricity apparently varies during the sun-spot 
cycle, increasing with increased sun-spot activuy, 
and that the diurnal range of the potential gradient 
of atmospheric electricity, like the diurnal range of 
terrestrial magnetism, increases with increased sun¬ 
spot activity. 

I fully agree with Dr. Cliree that if there is a 
relationship between solar activity and atmospheric 
electricity, it ought to turn out to be a world-wide 
phenomenon, just as in the case of the recognised 
relationship between solar activity and terrestrial 
magnetism. However, this fact is to be keiit in 
mind, that disturbances, becau.se of local conditions, 
play a far more predominant rdle in atmospheric 
electricity than in terrestrial magnetism, and may 
in fact be of such a character as to mask completely 
any world-wide effect. Accordingly, in atmospheric 
electricity a very careful selection of stations is 
necessary for the study of world phenomena. It 
thus may turn out that one very favourably located 
station, such as the Ebro Observatory at Tortosa, 
Spain, ujjon the excellent and consistent observation.s 
of which my first conclusions were cluefly based, 
may lead to a more certain result tlian a doacn 
unfavourably located stations. 

One of the best criteria for judging the unfavour¬ 
ableness of a station is tiie ratio Cj/Cj of the amplitude 
of the 12-hour and 2/^-hour waves, respectively, of 
the potential gra<lient; the smaller the ratio the 
more readily does the station .show universal " or 
" terrestrial " results. This ratio at Kew is one of 
the largest of any of the stations known to me; it 
varies between winter and summer from about i to 5, 
and on tlie average for the year is 2 against o-8 for 
Ebro, 07 for Eskdalemuir, and 0*25 for the oceans. 
Furthermore, the absolute value of the potential 
gradient at Kew is more than twice the average 
normal value for the region of the earth from 
Go“ N. lat. to 60“ S. lat. However, in spite of the 
disturbed character of the Kew station. Dr. Chree 
has succeeded in getting results which he says are 
not incompatible with mine, and I shall show how, 
by the recognition of another variation to wliich 
atmospheric electricity appears to be subject, the 
validity of his results respecting the sun-spot effect 
may be enhanced. 

Every series of carefully made and undisturbed 
observations, extending over a period approximating 
a sun-cycle or more, has received investigation and 
definite results have, in general, been obtained. 
A notable exception is Potsdam, where, because of 
severe climatic disturbances, instrumental changes, 
and changes in reduction factor, the extensive series 
of observations at this station unfortunately is subject 
to discontinuities and therefore cannot safely be 
utilised for the detection of a sun-spot effect. For 
the present sun-spot activity, as indicated by the 
Wolf or Wolfer sun-spot number, is taken as a measure 

^ K Supposed RelaiionsUp betmen Sun-spot Frequency and tbe Psteatial 
Gradient of Atmospheric Electricity,” Proo. Phys. Soc., London, voL sj. 
Part 3, April 15, roar PP- zap-zad. 

* Tm. OM Aim. Eltc., w. ay (zpaa), p. 30; see cooclualcn/. 
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of solar activity, the possible influence*of which 
i^n atmospheric electricity is to be Investigated. 
Other measures of solar activity—for example, 
prominences—are likewise included in the complete 
investigation. 

Suppose we have for a series of years the mean 
annual values of the potential gradient P in volts 
per metre, as resulting from continuous registrations 
throughout the year and based only on wectrically 
undisturbed days, without negative potential. Let 
P« be the mean value of P for the entire series 
corresponding to tMte mean date T^, and let S« be 
the mean annual sun-spot number; then with fair 
approximation a formula of the following, type is 
found to hold : 

P=P«-f5(S-S«,)-i-^(T-T„). . . (I) 

The coefficient s represents the change in P corre¬ 
sponding to one sun-spot number, and t represents 
the time-effect or annual change in P dependent, 
apparently, upon the average character of tbe 
particular sun-spot cycle in w'hich the series of 
P-observations happens to occur. 

For nearly every series discussed thus far, when 
the station is fairly free from pronounced local or 
climatic disturbances and the annual values of P have 
been derived from clectrically-uiidisturbed days, the 
coefficient s is found to be positive and averages 
about 0*30 per cent, of for the mean of the year ; 
hence, if the sun-spot development from minimum 
to maximum is loo numbers, the potential gradient 
P suffers an increase from the year of minimum sun¬ 
spot (tctivity to the year of maximum sun-spot activity 
of about ^6 per cent. ofP^. (See Table i.) 

The value and sign of the coefficient t may depend 
upon whether the sun-spot cycle in which the P-series 
occurs is below or above average development. 
Thus the present cycle, beginning with the year 1913 
of minimum sun-spot activity, is above average 
development; hence t turns out to be negative, as 
shown in Table i. No such high mean annual 
sun-spot number as 103’9 for 1917 has occurred 
since 1870, when S was 139'!. How t may vary 
with cycle, and 5 with season of year, will be discussed 
in the complete paper which is to appear in the 
Sq)teml>er 1923 issue of Terrestrial Magnetism and 
Atmospheric Electricity. 

The values of s ami t, expressed both in percentages 
of P« and in volts per metre, as determined by the 
method of least .squares, will be found given* in 
Table 1 for three observatories, from Spain to 
Scotland, and the mean epoch 1916. The third and 
second columns from the end of Table i contain 
tlie mean square errors, Mo and obtained respect¬ 
ively, first on the assumption that the departures 
of P from the mean value P« represent errors of 
observation, and secondly that formula (i) applies. 
It will be seen, from a comparison of the figures in 
the two columns, that by the application of the 
corrections {sun-spot effect and cycle or time effect) 
a very much better representation of the observed 
values of P is obtained than by the arithmetical 
mean P*,. 

The last column, r,, contains the correlation 
coefficient between potential gradient and sun-spot 
activity after the application of the corrective term 
-<(T-T,) to the observed values ofeP. It will 
be observed that, in general, the coefficient so nearly 
approaches unity, especially for Ebro and Eskdale¬ 
muir, as to leave scarcely any doubt of a.definite 
relationship between the potential gradient of 
atmospheric electricity and aun-apottednesa. By tbe 
recognition of tbe f-change, which is similar in its 
effect to the secular chuige in terrestrial magnetism. 
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except that it is of shorter period and seems to vary 
from cycle to cycle, Dr. Chree’s correlation coefficient 
for the Kew series 1911 to 1921 is increased from 
o'55 to 077, and less regular series 1898 

to 1909 from 0-24 to TOT 

Table i.—Relation between Annual Potential Gradient of 
, Atmospheric Electricity and Annual Sun-Spot Activity. 


Observatory. 

Period. 

Wcigbl. 

Tm. 

Sm. 

Pm. 

>■ 

t. 

« 

t. 


Me. 

r.. 

Ebro . 

tgii-2z 

a 

Z9I6-3 

gu'fi 

Volts 

perm. 

ZZ3 

Volls 
per m. 

+0-35 

Volts 
per m. 
-3.08 , 

-^o•3Z 

rrl« 

-3 73 

Volts 
per m, 
4 ii-i j 

Volts 
per zu. 
i 4*3 

0-94 

Kew. , 

J9ir-2i 



39-6 

330 

4 0-65 

-4 29 

+ 0-20 

-1-30 

±35*9 

1 * 6*5 j 

077 

Eskdalcmuir 

igza-ig 

I 

Tt3i6 0 

45 « 

256 

+065 

-466 

-1-0-23 


ll 7'4 

1 8*7 

0 ' 9 Q 


It will be instructive to show (Table 2) for a favour¬ 
able case, Ebro, the application of formula (1). We 
have for this station, if APo=(Pu-Pfl,) represents 
the observed (quantity and similarly the 

computed quantity, expressed in percentages of 
P* —112*6 volts per metre : 

Pe-P«=o*3i3(S-39*6)-2*73{T-1916*5), 
or AP,=o- 3J3AS-273.iT. . . . {2) 

Table 2.—Comparison of Observed and Comi’uted Values op 
Potential Gradient at Ebro Observatory, 1911-1921. 


the eUctric cwdvciiviiy X does not vary with sun 
spot activity in the same marked degree as doei 
the potentim gradient P; hence^ as the curreni 
density of the vertical current is t=XP, we may 
say, with high degree of certainty, that the vertical 
conduction current increases 
with increased sun-spot act¬ 
ivity at the rate of about 
3 per cent, per 10 sun-spot 
numbers. The bearing of 
this most interesting fact 
upon theorie.s of the origin 
and maintenance of tiie 
earth’s negative electric 
charge needs no elaboration 
here. 

But of equal importance 
with the sun-spot effect 


No. 

T. 

S. 

(Obs’d). 

ap„ 

/.Pr 

1’, 

(Cotnp’d) 


AlL. 

*aS. 

iaT. 

APf. 

AP..-AP. 




Volts 

Volts 

Volts 

Volt^ 

Volts 

IVf-—• 

IW-.'-i' 







per zu. 

perm. 

per la. 

per m. 

per IB. 

■ 

•1 ! I'm, 

• n . 

1'.. 

ofP,„. 

X 

HJTZ'S 

57 

zz6 

+ ,4 

+ 3-0 

iz6 

0 



4 13*0 



3 

iqia-5 

3-C 

»»3 

0 

- U7 

trz 

-n 

+ 0-4 

-IZ-I 

+109 

- 0 6 

+ I-0 

3 

xgxj-5 

X*4 

110 

- .i 

- 4« 

Z08 

4 2 

- 3 3 

—12 Z 

4- 82 


-f 2-0 

4 

I9Z4-5 

9'6 

zoo 

- 4 

- 4-7 

Z08 




I- 5*3 


•f 1 0 

3 

I9LV5 

47*4 

] ti 

- 2 

+ 5-2 

iifi 

-7 



H- 2 7 

4- 4*6 

-60 

0 

xgift-S 

57-t 

tit 


F 5-7 


+3 

1 73 

4- 5*5 

00 

4- 5*J 


7 

1917*5 

103-9 

MO 

f 17 

■t*»9 i 

M* 

— 2 

+15*5 

1-20 2 


4-l7*J 

‘-l■6 

8 

TOXS-i 


Z26 

■H3 


tzi 

+5 

H 11*9 

4* 13*0 


-I- 7*1 

4-48 

9 

19*9*5 

6vi 

ZIO 

- 3 

- 1.5 

ZIt 

— I 


4- 7*3 

- 8-2 


—1-0 

10 

:930*5 

367 

107 

— ^ 

-Z30 

too 

^■7 


— 0-2 

—109 

-in 

4-05 

tt 

Z98Z‘t 

247 


-27 

— 21-0 

92 

-6 

-230 

- 4-6 

-136 

— i3-t> 

50 


Let us take, for example, the change in the ohsCTved 
values of the potential gradient P„ between 1917 
{year of maximum sun-spot activity) and 1921, as 
shown in Table 2. The observed change (decrease) 
at Ebro amounted to 39 per cent.; the computed 
decrease, according to formula (2), is 36 per cent.; 
25 per cent, being contributed by the sun-spot term 
ancf II per cent, by the cycle or AT-term (see 
columns 9, 10, ii, and 12). That this remarkable 
decrease at Ebro between 1917 and 1921 was a 
world-wide phenomenon, beshles being corroborated 
by Eskdalcmuir and Kew, is further shown by the 
fact that the results of the Carvegie potential-gradient 
observations on the oceans, all instrumental and 
reduction constants having been most carefully con¬ 
trolled throughout the various cruises of the Carnegie, 
gave a mean value for 1921*5 which was about 30 
per cent, less than the corresponding value for 1917*5. 

There arc no such correspondingly large changes 
in terrestrial magnetism during a sun-spot cycle 
as liave just been shown to occur in atmospheric 
electricity. According to my 1918 investigations* 
an increasej of 100 in the sun-spot number would 
correspond to a decrease in the intensity of magnetisa¬ 
tion of the earth of about 0*1 per cent., whereas 
for an increase of 100 in the sun-spot number the 
normal potential gradient of atmospheric electricity 
was increased about 30 per cent. 

. The investigations tnus far would indicate that 

* Tttr. Mag. and Atm. EitU., toI; gg (1918), p. ($3. 
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to theories is the cycle effect, which indicates that 
the earth’s negative charge, even if all periodic 
variations and sun-spot effects arc eliminated, is 
not maintained constant but may progressively, from 
year to year, show in one cycle a steady diminution, 
and in another a .steady increase. During the 
present cycle, beginning with the year of minimum 
spottedness, 1913, the total decrease may be such 
tnat the potential gradient at Ebro in the approach¬ 
ing year of minimum, 1923 
or 1924, may be about 30 
per cent, less tlian in the 
minimum year of 1913, when 
the observed value was no 
volts per metre. But, as al* 
ready intimated, the cycle 
effect may not always be a 
diminishing one. I nope to 
study the variations in f 
more exhaustively by utilis¬ 
ing all past data obtained 
with the requisite care. 

Lack of space will not 
permit describing here in 
detail the various examina¬ 
tions already made con¬ 
cerning the cjffif-t of (,un-spot activity on the periodic 
variations of the potential gradient of atmospheric 
electricity. Dr. Chree in his paper cites the results 
drawn by me from a Fourier analysis of Uie diurnal 
variation of P at Ebro for the period 1910 to 1920, 
and he finds a correlation coefficient of 072 ; if 
account be taken of the cycle effect, which is also 
evident here, as the diurnal variation is a function 
of the absolute value of P, then the correlation 
coefficient is 0*96. The analysis has been extended 
so as to include the data for 1921. which have become 
available since the 1922 paper. 

In my 1921 investigations, which Dr. Chree 
apparenUy overlooked, I investigated the relation¬ 
ship between the range of the diurnal variation of 
the potential gradient at Ebro and sun-spot activity, 
and found that the sun-spot variation in the diurnal 
range between minimum and maximum was about 
25 per cent., and that it increased with increased 
sun-spot activity.* With the aid of a similar formula 
to (i), and tal^g the Ebro series 1911-1921, the 
value of s turns out to be •fo*3i for the mean of 
the year; i.e. an increase in the sun-spot number 
of 100 between minimum and maximum, which 
was about the case for the present cycle, was accom¬ 
panied by an increase of 31 per cent, in the diurnal 
range at Ebro. A similar result is found for the 
Kremsmilnster series, 1905^19x0. Tlie average corre- 

- * Tm. Mat 
F^f. VJI., WtE 
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lation ,coefficient for the sun-spot effect on the 
diurnal-variation {range, average departure, Fourier 
combined amplitude) of the potential gradient for 
various stations is about o-8 ; for Ebro and Eskdale- 
muir it exceeds 0*9. The reason that Dr. Cbree 
gets somewhat unsatisfactory results from certain 
diurnal data at Kew is partly because of the fact, 
already mentioned, that Kew is not a favourable 
station for the most successful study of world effects. 
However, applying a formula similar to (i) to the 
Kew scries i8g8-igog, Dr. Chree’s correlation 
coefficient for the sun-spot relation of his quantity c, 
{combined amplitude of the 24-hour and 12-hour 
waves of the Fourier series) is increased from 0-46 to 
077 ; s = -1 0-50 percent., and / = - 2-11 percent, off,. 

The sun-spot influence is also shown in the annual 
variation of the potential gradient at Ebro, for the 
period 1910-1921 ; the correlation coefficient is 071. 

General Conclusion .—The relationship between 
sun-spot activity and atmospheric electricity turns 
out to be, for locally undisturbed stations, a.s definite 
as in the case of terrestrial magnetism ; the sun-spot 
influence on the periodic variations of the atmospheric 
potential-gradient is. in general, as great as on the 
periodic variations of terrestrial magnetism; and 
as concerns the effects on the alisolutc values, the 
sun-spot influence is about 300 times greats in 
atmospheric electricity than in terrestrial magnetism. 
The potential gradient of atinosphcnc electricity, 
and, presutnabiy, the earth’s total negative electric 
charge, is furthermore subject to an annual or 
secular change, which may vary in magnitude and 
sign from one sun-spot cycle to another. 

tX)lHS A. liAUKR. 

Department of Terrestrial Magnetism, 

Carnegie Institution of Washington, 
Washington, D.C.. June 7. 


Use of Yeast Extracts in Diabetes. 

In a previous letter to NAi’Ukh of March 10 (111. 
p. 327) wc statoil that we had olitanied from yeast 
an insuhii-like substance which had the effect of 
lowering the blood sugar of normal animals. Eater 
we described the benelicial effect of this extract on 
some cases of diabetes mclhtiis {Brit. Med. Joum. 
i. p. 711, 1923). Wo soon found that the activity of 
the extract from diflercnt samples of yeast varied 
very widely. The results of these experiments will 
be pubh.shed at a later date in conjunction with Dr. 
H. B. Hutchinson. In this connexion it Is of interest 
to note that Collip (Proc. Soc. of Exp. Biol, and Med., 
20, p. 321, 1923) reports numerous failures before he 
succeeded in obtaining an active extract from yra.st, 
and later Funk and Corbitt (I^oc. Soc. of Exp. Biol, 
and Med., 20, p. 422, 1923) have met with similar 
variability. 

We have recently obtained from the action of 
micro-organisms other than yeast extracts which 
have a very considerable power of lowering the blood 
sugar of normal animals to a point where ciinvulsions 
occur. That the convulsions were not due to a toxic 
efiect is shown by the fact that they were relieved by 
injection of glucose. The extract like that from 
yeast caused the blood sugar to be lowered for a 
much longer time than when insulin was used. 
Whether these extracts will be of practical import¬ 
ance remains to be decided. Experiments are being 
directed to this end. 

L. B. Winter. 

W. Smith. 

Biochemical Laboratory, Cambridge, 

July 30 . 
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Tenacity of Life of an Eel. 

I HAVE lately had occasion ^o notice a further proof 
of the tenacity of life eiSilMINd the eel. which 
may perhaps be of interest. 

A correspondent in America, Mr. L. L. Mowbray, 
of the Aquarium, Battery Park, New York City, has 
kindly sent me from time to time specimens of elvers * 
of the American eel, preserved in formol, for in¬ 
vestigation purposes. Quite recently, a parcel from 
Mr. Mowbray was •delivered at the laboratory here. 
Greatly to our surprise, Jiowcver, in.stcad of elvers 
preserved in formol as usual, it proved to contain a 
single specimen very much alive. 

The little eel was enclosed m a small glass bottle 
(quarter-litre size), which had been corked and waxed 
so as to render it perfectly air-tight, and the bottle 
again enclosed in one of the tin cylinders commonly 
used in the United States for sending natural history 
specimens by post. The tiny creature had tlius made 
its voyage across the Atlantic in complete darkness, 
and without any renewal of air in the 200 c.c. of 
water in which it was originally placed. 

The postmarks .showed that it had left New York 
on April ly, and arrived in Copenhagen on May ig, 
1923. It has now been transferred to a small 
aquarium, where it is still alive and active, to all 
appearances in excellent form after its lengthy 
journey. 

Hxddcntly, then, the American fresh-water eel is by 
no means inferior to its European cousin in respect 
of endurance and tenacity of life, 

1 may add that we have, at the Laboratory here, 
two live adult specimens of the American eel. They 
have been in our aquaria since 1914. when we brought 
them home, as elvers, from Santa Cruz, in the West 
Indies. They, however, made the journey in an open 
beer Ixittle. with frequent ehanges of water, and were 
thus not subjected to so severe a test of endurance 
as the specimen above mentioned. 

JoHS. Schmidt. 

Carlsberg laboratory, Copenhagen, 

June 28. 


Adsorption on Soil-Grains. 

Thk recently published work by Messrs. J. Hendrick 
and G. Newlands {Joum Agnc. Sci., January 1923) 
on the mineral particles in the coarser grades of the 
" fine earth " separated from soils was noticed in 
Nature of June y, p. 736, and it was remarked that 
“ the study of adsorptive reactions should not be 
entirely restricted to the colloidal field.” 

it is of interest to note that the United States 
Department of Agriculture took up this question last 
year, and its Bulletin No. 1122 (October 21, 1922} 
records the work of Messrs. M. S. Anderson, W. H. 
Fry, P. L. Gile, H. E. Middleton, and W. O. Kobinson, 
on ” Absorption by colloidal and non-colloidal soil 
constituents.” The authors worked on material finer 
tlian 2 mm. in diameter, which, in common with so 
many experimenters, they call ” the soil,” by an 
unfortunate restriction of the term. This earth is 
separated, preferably by centrifugal methods, into 
three grades, 2-ooo-o*o5o mm., 0’050-0'0*i mm., and 
less than o-oor mm., the last being styled colloidal. 
In testing the relative powers of adsorption on {or 
absorption by) these grades, it was justly felt that 
samples really free from colloidal matter could be 
best obtaiaw by crushing unaltered minerals. In 

* The ymingp-rt ataga oi ed*fry which make their way up Into Iresh 
water are called elven. 
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«adi case, the grade o'05o>o*ooi inm. was sStoc^edj^ 
examined under the microscope, the particles; bang 
counted and measured; the surface exposed by 
samples w^gbing one |^m was thus determined for 
a number of common minerals. 

The conditions of comminution seem, however, not 
quite comparable with those in natural soU-mat^ial, 
where it may be doubted if quartz and garnet, for 
example, present so large a surface in comparison 
wth other minerals as appears from the table on p. 9. 
Limonite, again, is probably distributed in soils in a 
much finer form than la suggesteR by the artificially 
crushed material. Where a mineral grain, again, goes 
to p\eces mam\y under chemical action, as in the case 
of olivine set free from Ivasalt, it may yield surviving 
cores that are of considerable coarseness. The tabic 
referred to, ]jOwe\'er. Jjas obviously very great 
interest in connexion with the work of Hendrick and 
Newland.s on the niineraJ constitution of various 
grades in a fine earth. 

The American absorption-tests have been made 
with a dye (malachite green), water vapour, and 
ammonia, according to methods that are carefully 
stated. Four typical samples from the U.S. soil- 
series were then treated, and it was found that the 
absorption by the " non-colloidal minerals ” (I should 
prefer to write “ non-colloidal mineral particles ”) is 
less than 2 per cent, of the total absorption by the 
fine earth.s used. It is pointed out that this result is 
affected to some extent by tlie wide range of absorptive 
power shown by the tests on separate miner^s. 
Reference is made to W. C). Robinson’s work on 
“ The inorganic composition of .some important 
American soils” (U.S. Depart. Agric. Uullctin 122. 
1914), in which the average constitution of the 
” silt ” CTOup in 26 soils was determined as quartz 51, 
potash felspars 7, muscovite 7, and other minerals 3s 
per cent. The dye-absorption is practically nothing 
for quartz and orthoclase; but the authors of Bulletin 
1122 state that in u soil rich in muscovite the 
absorption by non-colloidal particles may be as high 
as 7 to 20 per cent, of the total absorption of the 
fine earth. 

The conclusion is that the particles styled colloidal 
possess absorptive characters that are dependent on 
their composition and not merely on their fineness of 
comminution. The authors confirmed this opinion 
by grinding six selected minerals dry in a steel baU 
inill to a fineness of 1 micron and less, so as to reduce 
them to the ” colloidal ” grade. The coarser particles 
were then (p. 14) removed by sedimentation extending 
over several days. The average value for absorption 
of ammonia by these finely powdered minerals is only 
22 per cent, of that given by the ” ultra clays ” from 
a number of different soils. 'Hie fine quartz and 
microcUne showed practically no absorption for 
malachite green; but chlorite and muscovite gave 
results equal to the lowest of those obtained from the 
colloidal particles m the 33 soils tested, it is pointed 
out that some alteration may have taken place in 
the powdered minerals by hydroly,si.s during the 
process of separation. Their absorptive power may 
have been thus increased, and may be in part due to 
the formation of gels upon the particles. Experiments 
were then made with synthetic gels, and it now seems 
highly probable that by far the greater part of 
absorption Cn the fine earth of soils is due to gels in 
the material finer than i micron in diameter. The 
term *' colloidal ” thus comesj^o have a more definite 
sig ni fica n ce when applied to the constituents of a soil. 

Grenville A. J. Cole. 

Geological Survey of Ireland* 

Dublin, July 12 . 
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Hitherto the spedes of this pecuto 'Mut o! 
Streblidae have been* known only xrom fllRlayat 
sub-region. Thanks to-the interest taJeen oh 
behalf by Mr. W. W. A. Fhillips of St. George E^te 
Matugama, well known locally as an authority On th< 
Chiroptera, I have to announce the discovery of ar 
encysted female of the genus in the small leaf-nosec 
bat of Ceylon, Hipposideros atratus. The specimer 
was attached to the skin in the vicinity of the tail 
whereas previously discovered specimens have beer 
found either in the wing membrane (Adensamer) « 
at the base of the ear (Muir). The host, also, is o 
a .species in which these parasites have not beer 
hitherto recorded, and Mr. Phillips informs me thai 
it is usually very free from all such, a character wbici 
it shares with the rest of its family. 

The identity of the specimen has been confirmed 
by Mrs. Q. Cattail Kessell, working with Dr. Scott at 
Cambridge. 

Ronald Senior-White. 

The Kepitigalla Rubber Estates, Ltd,, 

Suduganga Estate, Matale, 

Ceylon, June 1. 


Ascodipteron is one of the most remarkable 
examples of specialisation to a parasitic existence 
koownamonginsects. Itwasdescribed by Adensamer 
in x8y6 from a single example found imbedded in the 
dorsal wing-membrane of a bat {Phyllothtna sp.) from 
the Dutch East Indies. Subsetjuently Mr. Frederick 
Muir found a number of examples of another species, 
imbedded in the skin at the base of tiie ear, on 
seventeen specimens of Mintopterns.sckreibersi taken 
at Amboma; from these he obtained puparia and 
bred lx)th sexes of the fiy, publishing an account of 
the life-history (1912) and referring the insect to the 
family StreblidcD. 

The newly emerged males and females have fully 
developed wings and legs. At a later stage the 
female bores its way into the skin of the bat by the 
aid of a series of remarkable cutting blades on its 
proboscis, loses its wings and legs almost entirely 
(only the stumps being present in the fully imbedded 
individual), and becomes almost completely encysted 
under tlie skin of the host, only the posterior ex¬ 
tremity of the abdomen remaining external. The 
front part of the abdomen becomes enlarged and 
completely engulfs the head and thorax, which come 
to lie, as though invaginated, at the bottom of a pit. 
The imbedded female gives birth to a full-fed larva, 
which falls to the ground and immediately pupates, 
as is normal in " pupiparous ” Diptera. 

The discovery of specimens, wliich may possibly 
represent a now species of the genus, in Ceylon is 
highly interesting. 

Hugh Scott. ^ 

Univeisity Museum of Zoology, 

Cambridge, July ii. 


Antarctic Geophysics. 

Having been responsible for the final values of 
g derived from the pendulum observations made in 
the Antarctic in 1902-3 by Commander Bemacchi 
and his associate Engineer-Commander Skelton, I 
wish to direct attention to a point which has ap¬ 
parently escaped your reviewer when making the 
toUowmg Statements (Katurs, vQl. i^i* p. SgSi ).: ‘‘The 
.tnean value of g three p^^iaujas used in 





9^3'm^|cte :mMe ssid 9 f 83 *ocu‘ {tot ite i 

At^;im ftsfies.' .'. ..ISocpmandef Bernaccm . . . ob* 
tftinod the valuet 982*970. 982*979. and 983*035. ... 
Thmt values may be compared with the standard 
value 981*292 at Potsdam. . . 

This suggests the existence of a substantial 
difference between the results of the two British 
expeditions. This does not, however, seem to be 
the case. The final value for g derived from Com¬ 
mander Bemacchi's observations (National Antarctic 
Expedition 1901-1904. “ Physical Observations,” 
Table V., p. 34) was 982*985. In obtaining this, for 
reasons stated in the discussion, half weight only 
was allowed to the third pendulum. Thus the 
apparent difference between the results from the two 
expeditions is 0'0i8^ cm./sec.*. But this is accounted 
foi*by the fact that while Capt. Wright acccptccl 
for g at Potsdam—on whigh all the Antarctic results 
really depend—^the value 981*292 quoted by your 
reviewer, I accepted 981*274 on the authority of 
Sir Gerald Lenox-Conyngham (Roy. Soc. Proc. A, 
vol. 78, p. 245). The difference between these two 
assumed values is o*oi8 cm./sec.*. Thus the values 
obtained by the two Antarctic expeditions—not 
exactly at the same place—really agreal to six 
significant figures. Though not assigning the im* 

f ortance that Palcy did to ” undesigned coincidences,” 
think this coincidence is remarkable enough to be 
worth mentioning. It would be of interest in this 
connexion to know what value the German experts 
assign now to g at Potsdam. C. Chhek. 

June 30. 


The Translocation of Carbohydrates In the 
Sugar Maple. 

The conclusion of Prof. 11 . H. Dixon (Nature, 
February 23, 1922, p. 230, and October 21, 1922, 
p. 5^7) that the translocation of organic substances 
could take place through the vessels of the xylem 
appears to liave created a mild sensation among 
plant physiologists. Attention, however, docs not 
seem to have been directed to the behaviour of the 
sugar maple, which furnishes important evidence in 
this connexion. 

The sugar maple or rock maple {Acer saccharum, 
Alarsh) is well known in Eastern Canada and New 
England a.s the source of the maple syrup and maple 
sugar of commerce. To obtain the sap, a smaU 
hole about half an inch in diameter is Ixircd into 
the sapwood to a depth of about 3 inches, at a height 
of about 4 feet above the ground-level at the time 
when the snow is melting at the beginning of spring. 
A metal tube is inserted into the hole, and a sra^ 
bucket is attached into wliich the sap drops from 
the metal spout. The sap as it oozes from the tree 
is colourless, but becomes brown on concentration 
by boiling. 

A bulletin entitled “ The Maple Sap Flow,” by 
Jones, Edson, and Morse, published by the Vermont 
Agricultural Experiment Station in 1903, gives a full 
account of observations and experiments on this 
subject. Some of the conclusions reached by these 
investigators are as follows : The sap contains about 
3 per cent, of sucrose and also small amounts of 
proteids, mineral matter, and acids, mainly malic 
aoid. The greatest sap flow does not occur at the 
time when moat water is contained in the tree. 
More sap flowed at the opening of the sugar season 
than at the close when more wato* was in the tissues. 
There, ia ho evidence that the smter is forc^ into the 

ma^e trflhk asyseaBOii. 
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augar^weathar., On w days the prcMon trom 
above downwax^s is greider than that 
wards. The flow generally, not always, puaXim 
the pressure. Later in the season and upon poor sap 
days, upward pressure and flow exceed those from 
above. The fastest run of sap from a tap hole 
during the experiments was 17*7 c.c. per minute. 
Jones and Orton, using lithium chloride, had previously 
determined the rate of flow in either direction as 
2 to 6 inches per njinute. 

Some observations on this subject were m a de 
during the spring on two trees, numbered respectively 
185 and 3389, growing in the Botanical Garden at 
Ottawa. In order to determine whether the flow 
of sap came from the bark or the wood, several small 
branches on each tree were chosen ^whicl^rojected 
horizontally or inclined slightly upward. These were 
cut across at right angles to their length on March i, 
1923, the cut end was smoothed and the bark peeled 
off close to the wood for a distance of about an ir>rh 
from the cut end. In tree No. 185 sap commenced 
to flow on April 11 and ceased on Aprfl 27, while in 
tree No. 3389 the respective dates were April 17 and 
May 14. In no instance was sap observed to exude 
from the cut surface of the hark. Several observa¬ 
tions were made on the rate of flow of sap from a cut 
branch together with records of temperature, etc. 
In tree No. 183 a branch measuring 15 mm. in 
diameter (including the l>ark) was selected, while in 
tree No. 3389 the diameter of the branch was 18 mm. 
The number of drops falling per minute was count^ ; 
the diameter of each drop was about 5 mm. Some 
of the results were as follows : 

April 19, 1923. Tree No. 185. Time, 3.40 p.m. 
Shade temperature 50° F. Fifty-one drops fell in 
five minutes. 

AotiI 20, 1923. Tree No. 183. Time, 3.15 p.m. 
Shade temperature = 77'’ F. Sunny. Two counts 
gave 8 drops each per inmute. 

April if>, 1923. Tree No. 3389. Time, 3 p.m. 
Shade temperature = 38* F. Snow was still lying 
round the base of the tree. Sap was flowing at the 
rate of :8 drops in five minutes. Another count 
gave 17 drops in five minutes. 

April 19, 1923. Tree No. 3389. Time, 2.55 p.m. 
Shade temperature =30“ F. Some snow still around 
the base 01 the tree. Drops were falling at the rate,, 
of 115 in five minutes. Another count gave 22 drops' 
in one minute. 

A microscopical examination of twigs cut from 
each tree on March 1 and on May 7, on which date 
the buds were swelling, .showed abundant starch 
grains in the medullary rays but none in the pith 
on both occasions. The amount of water present 
in several small branches lialf an inch in diameter 
taken from each tree was also determined for the 
above dates, when it was found that each tree con¬ 
tained I per cent, less water on May 7 than it did 
on March i. 

The spring flow of sap was also observed in five 
other species of maple growing in tiie Botanical 
Garden nere. In Acer Myabei on April 14 an icicle 
measuring 9 inches long and ij inches wide at the 
base was observed hanging from a broken branch. 

While some points in the metabolism of the maple 
•sap may still be obscure, it is abundfcitly evident 
that the vessels of the wood are able to cany the 
sugar solution in both directions in the tree- trunk 
and that the rate of flow is comparatively rapid. 

J. Adams. 

Central Experimental Farm, Ottawa, 
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The Origins of the Conception of Isotopes.' 

iJy Prof. Frederick Soddy, F.R.S. 


O NE of the most important consequences of the 
study of the chemistry of the produces of radio¬ 
active change has been the discovery of isotopes and 
the interpretation, in consequence, of the Periodic Law 
in terms of modem views of atomic structure. It is 
one of the few fields in the vast borderland between 
physics and chemistry, overrun of’ recent years by an 
advancing swarm of mathematicians and physicists, 
armed with all sorts of new-fangled weapons, in which 
the invaders have found tlie chemist already in posses¬ 
sion. The broad highways they liave hewn thereto are 
already dusty #ith the feet of jnigrims and are being 
watered by the tears of candidates for “ Honours.” 
But the somewhat intricate bye-way.s througli which 
the chemi.st first found hi.s way into this virgin territory, 
and the views on the road before it was in sight, may 
still preserve something of their pristine interest. 

The word isolope signifies “ the same ])lace,” in 
allusion to isotopes occupying the same place in tlic 
Periodic Table. Before tiiis word of theoretical mean¬ 
ing was coined, isotopes were experimentally well 
known as elements non-separable by ciicmical methods 
and completely identical in their wliole chemical 
character. I’lie analysis of the constituents of matter, 
to whicli we were born and Iirouglit up to regard as 
the most searching and fundamental, is an analysis hy 
means of its chemical properties. Although, later, a 
new and even more [xiwcrfiil method—spectroscopic 
analysis—was dovelujwd, it merely dotted the i\ and 
crossed the t's of chemical analysis, filled in a few 
vacant plu(^c.s in the Periodic Law, and handed over 
the newcomers to the chemist to cla.ssify along with the 
rest of the eighty or so “ foundation stones ” of which 
he supposed the material universe to be built up. 

With the close of last century anotlier new method- 
radioactive analysis—was developed, which is applic¬ 
able, of course, only to the radio-elements; tliatis, to the 
elements uranium and thorium and the 34, as we now 
know, successive unstable products of their spontane¬ 
ous disintegration. Each of these possesses a definite 
radioactive cliaracter; it is produced from one and 
changes into another element, and, in both changes, 
rays characteristic of the two .substancc.s are expelled, 
which are as fine a hall-mark of their identity as any 
of the “ tesl.s ” of cliemical analysi.s. But radioactive 
character, unlike .spectroscopic character, is completely 
independent of chemiad character. The latter might 
be called “ existence prope.rties,” whereas the radio¬ 
active character is that attending the explosion of the 
atom which terminates the existence of the element as 
such. It provided the necessary independent method 
of analysis capable, for the first time, of distinguishing 
between elements identical chemically and occupying 
the same place in the Periodic Table, i.e. between 
isotopes. V 

The Earlier Chapter of Radio-chemistry. 

Not a hint of this, however, was afforded by the 
earlier chapter of radio-chemistry. On the contrary, 
no development could appear more normal. Just as 
. > DisoourM de!<veted at tbt Royal lDttit)ition ob Friday, May 4. 
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rubidium, thallium, etc., were detected by the spectro¬ 
scope before anything of their chemistry was known, 
so radium was detected in pitchblende by its radio¬ 
activity in concentration thousands of times less than 
is necessary to show a single line of its spectrum. But 
with more concentrated preparations a new spectrum 
loas discovered, and then a new element, winch was 
found to possess a chemical character entirely new and 
sufficing for its separation in the pure state from all 
other elements. As in the case of the elements dis- 
(rovered by the spectroscope, radium was found to 
occupy a place, hitherto vacant, in the Periodic Tj^Io. 
But, as it happened, radium is exceptional in this. 
iLs chemical character was quite normal, and indeed 
could have been largely predicted beforehand for the 
missing clement occupying tins place. The develop¬ 
ment of the subject showed it to be but one of some 34 
radio-elements formed from uranium and thorium. 
But there are not 34 vacant places in the Periodic 
Table to accommodate them. 

Meta-elementc. 

So far as I am aware, there is no anticipation, prior 
to the systemali(' study of the chemistry of the radio- 
elements, of the idea that there may c,\ist different 
elements with absolutely identical cliemical cluiractcr. 
Sir William Crookes, it is true, once thought, though 
the idea has not .survived more extended examination, 
that the properties of the elements, as we know tiicm, 
might be a mean value, and tliut the individual atoms 
composing the element might differ in weight and 
chemical character continuously on either side of this 
mean. If so, more refined methods might serve to 
re.solve the element into a collection of what he termed 
“ Mela-elemcnts,” possessing the main character of 
the original, but differing from one another to a slight 
extent Misled by the pliosphorescence spectra, which 
are now known to be characteristic of mixtures rather 
than chemically homogeneous substances, he thought 
at one time that he had been successful in so resolving 
yttrium. But tlie present idea, Lliat elements may 
exist absolutely the same in chemical nature and yet 
absolutely different in other properties, such as radio¬ 
activity and atomic weight, is totally distinct from this. 

The Experimental Method that first 

REVEALED ISOTOPES. 

I venture to think that no more elegant extension of 
our methods of gaining new knowledge has ever been 
obtained than that which, in due cour.se, was to reveal 
the existence of isotopes. The original observations, 
upon which the theory of atomic disintegration was 
first founded, were that thorium is continuously pro¬ 
ducing a new radioactive .substance, thorium X, 
separable from it by precipitation with ammonia but 
not with other precipitants, and, after separation,, 
continuously re-forming again. The thorium X was' 
shoTt-Uved and changed again into a gas, the thorium 
emanation, for which the name thoron has recently been 
proposed, which was even shorter-lived and changed 
again to a solid;—the “ excited activity ” now known 
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as the active deposit—which again went through 
further changes. The rays resulted from these succes¬ 
sive changes, a-rays in the first and a-, /?-, and y-rays 
in the last changes. Below is the first part of the 
thorium disintegration series as it appeared to Sir 
Ernest Rutherford and myself in 1903 ; 

THORIUM ^THORIUM X-->THORON etc 

In 1905 Sir William Ramsay and 0 . Hahn were 
engaged in extracting radium from thorianite, a new 
Ceylon mineral containing both uranium and thorium 
in important quantity. The radium was separated 
with the barium, and the chlorides fractionated in the 
usual way. They found a new radio-element to be 
pre.shnt and to he separated from the radium with the 
barium. It proved to be the direct parent of thorium 
X, and intermediate in the series between the latter 
and thorium, and they cjilled it radiothorium. In 
spile of tliis ea.sy and apparently straightforward 
separation, the experience of a number of chemists 
showed that something remained to be explained, for 
it was found to he difficult to the verge of impossibility 
to separate radiolhorium from tiiorium. Ramsay and 
Hahn had in fact “ separated isou^pes in 1905. for 
radiothnrium and thorium arc isotopes. Yet further 
work has sliown the two to he so alike tlial no sejmra- 
tion by chemical means is pus.Nihle! 

Then in 1907, along with the radium whicli had lieen 
separated from thorianite, Hahn discovered another 
new radio-element, mesotiiorium, tlie direct parent of 
radiothorium and intermediate between it and thorium. 
In the ne.\t year Jie siiowe<i that meM)t!iorium consists 
of two succe.ssive y>roducts—the first, the direct product 
of thorium, inesothorium i, being practically ra\less 
and generating a sliurt-lived pnaluct, inesothorium 3 , 
giving powerful /i- and y-rays. 

This resolved the mystery, and one cannot do belter 
than to quote the words of McC'oy and Ross (J. Amcr. 
Cheni. Soc., 1907, 29.1709). 

“ Our experiments strongly indicate tlmt radio¬ 
thorium is entirely inseparable from lliorium l>y 
chemical processes, . . , The isolation of radio- 
thorium from thorianite and from pure thorium 
nitrate . . , may have been accomplished by the 
separation of mesothorium which in time changed 
spo^itaneously into radiotlinrium.” 

Thus the radiothorium separated from the mineral 
thorianite by Ramsay and Hahn was not the radio- 
thorium in ike mineral, but that subsequently produced 
from the easily separated mesothorium, after it had 
been removed from the thorium. If they had frac¬ 
tionated the radium-mesothorium-barium mixture at 
once they would not have discovered radiothorium. 
The lapse of time after the separation of the meso- 
thorium is essential. Nowadays many non-separable 
radio-elements are, like radiothorium, “ grown ” from 
their separable parents. Thus radium D, an isotope of 
lead, is grown from the radium emanation (radon), 
although it cannot be separated from tHl mineral, 
which always contains lead in quahtity. 

The first part of the thorium series now runs * 

* Tbeporiodfl ibowa Ja aeieoottaUae ti* tbi pariodsoi avtngt Ufa «{ 
tbe iQcceMive preduote. tbeM«t»x*44«UiiM*tUp«riodtMulf«dffiEoa*- 
halfoftbe«le(Deatto<aan|c. 
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THORIUM- 
2'lo** years 


>.MESOTHORIUM i- 
9*67 yean 


^MESOTHORIUM a 
8-9 Itoun 


>.RADI 0 TH 0 RIUM- 
3-gl years 


^.THORIUM X--^THORON—etc. 
5'35 days 78 secemds 


In this series thorium and radiothorium and meso¬ 
thorium and thorium X are two pairs of isotopes. If 
we represent the successive products by balls of different 
colours to indicate their chemical character, isotopes 
being of the same qplour, chemical analysis will sort 
the IxilLs into their different colours, and the lapse of 
time will cause some of the colours to change. The 
imll rcpre.senting mesothorium will in time turn into 
that representing radiothorium, so that the latter, 
i>efore indfstinguisliable from thorium, becomes known 
as a .separate individual. 


The Lsotopks op Uranium, 

It will lie noted that the method of separating iso¬ 
topes depend.s upon their being alternate rather than 
suiTCSsive in the series. If radiothorium had been the 
direct product of thorium, the two would to this day 
never have lx*en separated. 'I'lie changes of chemied 
character are, as we shall later see, intimately con¬ 
nected with the electric ciavrge.s on the a- and fi- 
particles expelled. For successive products to have 
tlie same character, no rays, nr at least no charged 
particles, must be expelled. It is always as well, and 
no subject illustrates the point belter than that of 
isotopes, to reflect not only upon what our methods are 
able to reveal but Jilso upon what lliey could not reveal. 

At first it seemed that uranium itself was a case of 
succe.ssive i.soiopes. Ho1lwo(k1 in jgoH proved from 
his study of tlie relative activities nf the successive 
produ<-ts giving a-rays in minerals, that whereas all of 
them, except uranium, gave off only one <t-particle per 
atom disintegrating, uranium gave off two. By direct 
observation with the .sciniillaiion method it was proved 
that the two (^-particles from uranium are not simul- 
tancou.sly ex])dlpd, and later it was shown that they 
posse.ss different velncitie.s. If the slower comes from 
uranium itself (uranium 1), the period of which is 
known to he 6*io^ yeans, the swifter must come from 
the isotope (uranium 11), and its period must be some 
three million years. I'his is an examine of isotopes 
being revealed by difference of radioactive nature 
simply, though no other evidence of their separate 
existences is available. Owing to tlie long periods of 
the tt-ray-giving members of the early part of the 
uranium scries, it has been much more difficult to 
unravel than the thorium series. As a result of re¬ 
searches too numerous to detail, it has been concluded 
that the main .series is almost entirely analogous to the 
thorium series and runs 

a s fi 

uranium I—>.URANTUM X,—>.URANIUM X,—^URANIUM U 
6-w* years 33*5 days 1*65 rnmuies 3-to'years 

*■ —l>.10NIUM-VRADIUM-VRADON-^,etC. 

10* yean 3-440 years S' 5.1 days. • 

Though two short-lived products probably intervene 
between the two uraniums, analogous to the two meso- 
thoriums between thorium and radiothorium, the 
relation of their period to that of their product, uranium 
il, is so hopelessly unfavourable that there is no hope 
of ever being able to put the separate existence of 
uiaciunt 11 into evidence in the same way as was done 
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for radiothorium. For all practical purposes the two 
uranium are as non-separable by this method as if they 
were actually successive products. I spent many years,, 
before this part of the series was at all well known, 
looking for the product of uranium X, and separated 
this constituent from 50 kilograms of uranium nitrate 
repeatedly in the attempt. I was looking for a growth 
of a-rays concomitantly with the decay of the /S-rays 
of the uranium X. If the product had been ionium, 
a *a fi a ' 

as at first thought (UI—>- 1111 —>UX—>*10— y), 
it should have been just possible to detect it; but 
since it is the 30 times longer-lived uranium II, the 
attempt is hopeless, especially as uranium X and 
ionium are isotopes, and therefore the uranium X 
separated must always possess a certain initial a- 
activity due to ionium. 

The Absolute ('hemical Identity of Isotopes 
AND ITS Implications, 

The years 1908-10 were productive of many pro¬ 
longed and seriou.s efforts to separate isotopes by 
chemical means. In 1908 Boltwood discovered ionium 
and showed that it resembled thorium. Keetman, 
who with Marckwald discovered ionium independently, 
tried twelve good methods all known to be effective 
in the purification of thorium in the attempt to separate 
the ionium from thorium, completely without success. 
Auer von Welshach, on a technical scale, separated 
the ionium and thorium from 30 tons of pitchblende 
and tried fresh methods in the hope of separating 
them, but failed. It was with this preparation that 
Exner and Haschek tried without success to find the 
ionium spectrum; and Russell and Rossi confirmed 
their result, that the spectrum of ionium was that of 
pure thorium. When later I had determined beyond 
doubt, from measurements of the rate of growth of 
radium from uranium, that the period of ionium was 
100,000 years, and that Wclsbacli’s preparation must 
have been approximately 30 per cent, ionium and 
70 per cent, thorium by weight, it followed that the 
spectra of isotopes must, like their chemical character, 
also be identical. The difference, if any exists, is 
almost beyond the limit of detection by the most 
powerful methods. 

Similarly, the chemical identity of radium D and 
lead was established as a consequence of very prolonged 
and refined chemical examination. Paneth and Hevesy 
established upon this their well-known method of 
using radioactive isotopes as indicators for elements 
in too small quantity to be dealt with except by such 
methods. On the principle that wherever the radio¬ 
active element is there will its inactive isotope be also, 
provided that they have once been properly mixed, 
many difficult or uncertain chemical analyses may be 
converted injo simple radioactive ones. 

In 1909 Sfrdmholm and Svedberg made what was 
probably t>e first attempt to fit a part of the dis¬ 
integration series into the Periodic Table, and although 
the effort in itself was in an important respect erroneous, 
in their paper is to be found the first anticipation that 
the chemical non-separability found for certain pairs 
and groups of radje^ements may also apply to the 
i|^-Tadioactive elements. Remarking -i^e fact that 
Mle are three pfueaM and independent .n|ldioaptiy« 
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'series, they suppose ^ to proceed down thtough 
the Periodic Table, “ but that always the three dements 
of the different genetic series, which thus together 
occupy one place in the Periodic System, are’ so alike 
that they always occur together and alsd have not 
been able to be appreciably separated in the laboratory.*’ 
They point out also, this idea would explain the excep¬ 
tions to the Periodic System “ if the elements of the 
scheme were mixtures of several homogeneous elements 
of similar but not completely identical atomic weight.” 

In the next year I arrived independently, and 
without in the least postulating any continuance o£ 
the genetic scries beyond the radio-elements, at a 
similar view. Marckwald and I found independently 
that mesothorium i was chemically similar to radium, 
a fact undoubtedly knowm to Hahn and those engaged 
in the technical extraction of mesothorium, but kept 
secret. It was known from some work of Boltwood 
that precipitating barium sulphate in a solution con¬ 
taining mesothorium removes it, but it was thought 
that the action of the barium sulphate was similar 
to that in removing uranium X, for which it had long 
been used, namely, a simple adsorption. I was 
surprised to find it absolutely different. The removal 
of the barium from the mesothorium, as from radium, 
could only be accomplished by the fractional crystallisa¬ 
tion of the chlorides. In this fractionation the radium 
and mesothorium remained together and behaved as 
a single element. Within the limit of error of the 
most careful radioactive measurements, there was no 
change in the relative proportion of the two elements 
at the end of the process from that in which they 
exist in the original mineral. 

Chemistry has many cases of elements* similar in 
chemical character, but nothing approaching this. 
For we know, beforehand, that wc arc dealing with a 
mixture of two substances and can estimate accurately 
the proportion of each individual. Yet to all chemical 
operations they behave as a single substance. The 
differences of atomic weight are considerable, two 
units in the cases of mesothorium and radium, and of 
ionium and thorium, and four units in that of radio- 
thorium and thorium. It was certain that if isotopes 
existed in the case of the ordinary chemical elements 
the absence of a second radioactive nature independent 
of the chemical nature would make it impossible for 
them to have been recognised. Hence the implication 
followed that any supposed element may be a mixture 
of several chemical identities of different atomic 
weight, and any atomic weight might be merely a 
mean number (Ann. Reports, Chem. Soc., 1910, 286). 
There is an element of tragedy in this. The lifetime 
labours of the chemists who, since the time of Stas, 
have devoted themselves to the exact determination 
of atomic weights appear to have as little theoretical 
interest now as if you sought to determine the average 
weight of a collection of beer bottles, all exactly alike 
but not all quite full. 

The Radio-elements and the Periodic Law. . 

The years from 1911-13 were crowded with iifr 
portaait advances, and to do the Bistory justice 
take.^;w undue ahim di,^ ^iine, 
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that the e^lsjcm of the a-par^cle caused the element 
expelling it to move from the place it occupied in the 
Periodic Table to the next place but one to it in the 
direction of diminishing mass. 

At this time the chemistry of the post-emanation 
members had scarcely been studied, though von Lerch, 
from electrochemical researches, had put forward the 
rule that the successive products are each electro- 
chemically “ nobler ” than the last, a rule which 
describes well enough the electrochemical behaviour 
of the first three—^the A to C members, as they are 
„ called*. Then, as a result of the experiments of Schrader 
and Russell, it was found that their volatility was 
much affected by chemical treatment and by the 
atmosphere in which they were volatilised. Thus, in 
hydrogen, radium C volatilises at as low a temperature 
as 360® C., though, in air, a temperature of 1200* 
is necessary. This clearly indicated the possibility 
that even these excessively ephemeral elements have 
a definite chemical character. Hevesy showed, by 
electrochemical methods, that the three B-members 
are identical in properties among themselves, and 
also the three C-members. 

But the work which, more than anything else, 
served to reveal, as in a fla.sh, the simple and sweeping 
generalisation which covers the evolution of the radio¬ 
active elements was that of A. Fleck in my laboratory 
»in Glasgow. He .studied the chemistry of the various 
members, still uncharactcrised, from the definite point 
of view of ascertaining to which element each most 
closely approximated in chemical character, and then 
whether it was separable from that element or not. 
In addition to confirming more rigorously many 
conclusions already reac’hed, he proved that meso- 
ihorium 2 was non-separable from actinium, the three 
B-members from lead, like radium D, and the three 
C-members and radium E from bismuth. 

Hevesy and Russell—^the first witli regard to the 
valency of the radio-elements and tlie second with 
regard to the jwsitions they occupy in the Periodic 
Table—published early in 1913 statements of the full 
law underlying radioactive evolution, but only in 
part correct. Within a month K. Fajans, in CarLsruhe, 
published the scheme correct and complete, including 
the complicated brandlings that occuratthe C-members. 
In a paper, amplifying and amending Russell’s scheme, 
I arrived independently at the same .scheme as Fajans. 
Each a-ray expelled causes a shift of two places in 
the Periodic T^blc in the direction^ of diminishing 
mass, and each ^-ray a shift of one place in the 
opposite direction. In its present form the scheme is 
sLjwh in Fig. i. The chief uncertainty remaining is 
whether the actinium branch starts from uranium II, 
as shown in the figure for convenience, or from 
uranium I, or even from a third independent isotope 
of uranium. So that the atomic weights shown for 
the actinium series are purely provisional. 

By the consistent application of the two rules 
mentioned, the members found to be non-separable 
from one another fall in the same place in the Periodic 
Table. The chemical character has nothing to do 
with the radi<)activity, nor with the series to which 
riui tdie2heRt\belm^, iiQr with its atomic weight. It 

number, 


Before p&sring on to this, the chief practical con¬ 
sequences of the generalisation may be briefly 
enumerated. 

(1) Of the members still uncharacterised, the A and 
C' members must be the isotopes of polonium (radium F) 
and radium Cg (now called radium C")/actinium 1 ) 
and thorium D must be isotopes of thulium. Fleck 
at once verified these predictions as regards radium A, 
actinium D, and thorium D. 

(2) Uranium X, Jike mesothorium, must consist of 
two successive ^-ray-giving products,^ intermediate 
between the two uraniums, Fajans and Gohring at 
once succeeded in separating from uranium X a 
very short-lived product, uranium Xg, giving the more 
penetrating of the two types of /S-ray expelled, the 
uranium X^ giving the less penetrating j8-rays. 

(3) The parent of actinium in the Illrd family 
must be an isotope of radium, if actinium is formed 
in a ji-T&y change—a conclusion I at once experi¬ 
mentally disproved—Of it must be an isotope of 
uranium Xj, in the Vth family, if actinium is formed 
in an «-ray rlmngc. This was proved by Cranston 
and myself, and the name “ cka-tanlalum ” given to 
the new element, and by Hahn afid Meitner, who 
named it protoactinium. It is linked to uranium 
through uranium Y, a branch member discovered 
by Antonoff in 1911, and suspected to be in the 
actinium .series. 

Protoactinium, to give it Hahn and Meitner's name, 
has been shown by them to give a-rays and to be 
chemically so like tantalum that liitherto it has not 
been separated from it. Its period is about 17,000 
years, and from this it may be calculated that there 
is about one-fifth as much of it by weight in minerals 
as there is of radium. This may be sufficient to enable 
it to be isolated, and for its spectrum, atomic weight, 
and chemical character to be ascertained. The branch 
series runs 

a « 0 B a B a 

U—k.UY—>.Pa --VAc—^aAc—>.AeX—>.Aa—etc. 

VI JV V JII IV II 0 

in which the figures in the second line refer to the 
family in the Periodic Table to which the element 
belongs. 

(4) All the ultimate products in all branches are 

isotopes of lead. The atomic weight of the tw6 
products of thorium are both 208, and of the major 
branch of uranium 206. As is well known, this had 
only to be tested to be proved correct. The atomic 
weight of the lead from the purest thorium minerals 
is as high as 207*9, ^^om the purest uranium 

minerals 206*0. The .spectra of these isotopes, but 
for the infinitesimal difference already alluded to, are 
identical. But the densities are proportional to their 
atomic weights. This was a very simple prediction 
I made, before testing it, from the theoretical views 
about to be dealt with. 

The Theoretical Interpretation v Isotopes. 

The results on the theoretical side were no less 
definite and important, and isotopes found a ready 
explanation on the nuclear theory of atomic structure 
put forward in a tentative form'by Rutherford in 1911. 
This theory accounted for the Ufge angles through 
which occarion^ «-particles were deflected m their 
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passage through atoms, by the existence of a very 
minute highly charged nucleus at the centre of the 
atom, the rest of the atom being occupied by separate 
charges of opposite sign equal in number to the nuclear > 
charge. >or such an atom scattering should be : 
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Fiti. 1.— KaUio-elements nruJ the periodic Ikw. All clentcnts in theuine vortical column are isotopes. 

proportional to the square of the nuclear charge. 

Experiment'showed that scattering was approximately 
proportional to tlie square of the atomic weight. 

So that it looked as if, as in the a-particle itself, there 
existed one unit, of nuclear charge to each two units 
oL atomic weight. This would make the nuclear 
uranium of atomic we^t about 340, . 


Since the n-particle carries two positive charges 
and the ^-particle one negative, the obvious inference 
from the figure is that the successive places in the 
Periodic Table correspond with unit difference in the 
intra-atomic charge. This view, and also that each 
unit of charge corresponded to two units of mass, 
had been suggested independently by van der Ilroek 
in. jgir. At first he tried to stretch the Periodic Table 
to make it accommodate 120 places. But in 1913 he 
pointed out that the experimental results for scattering 
were completely in accord with his own view (that 
the number of the place or atomic number is the'same 
us the intra-atomic charge) on the existing Periodic 
Table, which accommodates some 90 elements. It 
would not be inconsistent with his other view (that 
the nuclei of the heavy elements arc made up of helium 
nuclei) if there were electrons in’the nucleus as well 
as in the outside shell. Thus uranium in the 90th 
place would have to have, in addition to the 60 helium 
nuclei in its nucleus, to account for its weight, 30 
electrons, to account for its charge of 90 f. 

The existence of electrons as well as positive charges 
in the atomic nucleus wa.s also po.stulated by Bohr 
to cx])lain the emission of ji-rays, for on his theory' 
the electrons in the external shell form a 
stable configuration and could (mly be dis¬ 
lodged hy the expenditure of work. 

Tlu* Periodic I.aw genenilisution pracli- • 
rally settled tiiis question, /f-ray changeR 
are no less transmutationul than «-ray 
cliangi*s. and are sharply to lie distinguished 
from the niimeroii.s processes, such as 
friction, chemu'al change, 
action of ultra-\'iolet 
liglit, and incandcbcence, 
during w’hirh electrons 
arc detached from atoms. 
The effect on the chem¬ 
ical cliaracler produced 
by the exjiulsion of one 
«-particle ts e.xaclly un¬ 
done by tlie expulsion 
of two /i-particles, and 
the pniducL becomes 
isotofiic with the original 
parent. This means that 
both a- and /f-particles 
must be expelled from 
the nucleus and that iso¬ 
topes are elements the 
atoms of which have the 
same Ttett nuclear charge; 
i.e. the same excess num¬ 
ber of positive over nega¬ 
tive charges in the 
nucleus, but different 
numbers of positives and 
negatives reckoned separ¬ 
ately. For such systems 
the electronic shell would be identical, and so the iden¬ 
tity of the chemical and spectroscopic character is ex 
plmed. Also the atomic volume is the same; that>. 
IS, the density must be proportional to the atomic 
^teght. ' 

we were able to get An interesting confirmation of 
this view. InthechAiiilljAof.nTanhim Aitoumnium IT 
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two electrons are lost as ^S-rays. In the oxidation of 
a uranous salt to a uranic or uranyl salt two electrons 
are also lost, 

Ui-+++«,u++-H-»-f 

If these come from the same region of the atom as 
the / 9 -particles, then uranous salts, so long as their 
valency docs not cliangc, should be like uranium Xj, 
chemically non-separable from thorium. Fleck, trying 
this, found great similarity in chemical properties 
between uranous salts and tliorium, but not identity. 
He was able to sepanite them by chemical methods 
without changing the valency of the uranous salt. 

The great merit of the nuclear atom from the 
chemist’s point of view was that it afforded for the 
first time a clear picture of the diilerence between a 
chemical and a transmutational (or radioactive) 
change. Tlie latter occur in the nucleus and arc 
irreversil)]e. The external shell accommodates itself 
instantly to the change of the nucleus. But any 
change suffered by the external shell (chemical change) 
has no effect on the nucleus, which always ads so as 


to make the external shell conform to one mo.st stable 
configuration. 

The atom is an imperium in imperio, and like' most 
such systems is very conservative and resistant to 
change. The electrons in the shell, that govern almost 
all the atomic properties, except mass and radio- 
actmty, arc in turn but the bureaucratic instruments 
of the real government, which is the intensely charged 
central nucleus. The transmutation of atoms, as of 
social sj'stems, is akke impossible because the apparent 
government is not the real government. Rutherford’s 
experiments on the bombardment of atoms by a-particles 
show tlmt only about one out of a hundr^ thousand 
of the latter, in passing through hydrogen, ever hits 
a hydrogen nucleus, and the proportion of hits to misses 
is sometliing like one in a thousand millions. In 
{X)litii's, contrasting the number of missilc.s hurled with 
the results achieved, the .shooting seems even worse. 
It is only when the atomic or social systems break 
up or break down that we learn even of the existence 
of their real internal constitution. 


Current Topics and Events. 


On July 30 there was read a third time in the , 
House of Lords the Wild Birds Protei'.tion Bill 
introduced by Vi.scounL (Ircy of Fallodon The Bill 
aims at the lepeal of existing enactments on the 
subject, and at substituting new provisions on lines 
recoinmendeil in loig by a i)(*partinental (-omnuttco. 
TJie measure appears to us lo be a wise one which 
.should be welcomed by ornithologists and oth<T 
bird lovers and also on grounds of economic import- 
ana*. More than tins, it is a much stronger mea-sure 
than any of its predecessors, an<l if it become law and 
be properly enforced it should give a much more 
effective protection than is at prc.sent possible The 
important new powers are those whicli are to make 
it an offence to be in possession of any bird, part of a 
bird, nest, or egg which may be presumed to have been 
illegally taken, and those which are to place the onus of 
jiroof on the possessor. At present, on the other hand, 
the onii.s is on the pro.sccution, and tlic act of killing 
or taking is the material fact to be proved : as a 
result, the skins and eggs of protcctecl birds can be 
offered for sale with impunity by taxidermists and 
dealers, and “ plovers’ eggs ” arc freely sold m shops 
and restaurants in tiie close season. Tlie Bill has 
still to be passed by the House of Commons, but we 
hope that this may be succo.ssfully accomplished 
next session. 

Augustin Le Prince has rarely been recogniswl 
as one of the pioneers in kinematography. Mr. 
E. Kilburn Scott, who knew him personally, recently 
lectured before the Royal Photographic Society on 
his work in this direction, and a report of the lecture 
is given in the current number of the Society's 
Journal. Mr. Scott considers it established tliat Le 
Prince was the first to make a successful camera to 
take photographs at more than i6 in a second, was 
the first to show moving pictures on a screen (at 
Leeds in 1889), was the first to appreciate the import¬ 
ance of usifig flexible film (he is stated to have used 
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celluloid films before September 1890), and was the 
first to use perforations and sprocket wheels (patents 
dated 1888). T.c Prince's career came to an extra¬ 
ordinary end. lie was last seen on September 16, 
i8<k>. at Dijon, entering a tram for Paris, but since 
then nothing whatever seems to be known of him. 
One suggestion was that he might have been kidnapped 
by agents of American inventors whom he had fore¬ 
stalled. 

The Koyal Geographical Society of Au.stralaaia 
(Queensland) is contemplating the investigation of 
tlie problems of the Great Barrier Reef, and is invit¬ 
ing other scientific societies and the universities of 
Australia to co-operate. In the Queensland Geo¬ 
graphical Journal for 1920-22 l^of. H. C. Richards 
indicates some of the problems that await solution, 
and shows by a sketch of previous work on the subject 
how divergent are the views expressed on some 
important points. For example, it is apparently not 
known if the Great Barrier Reef is rising or falling 
or is in a static condition. The suggested investiga¬ 
tions would include complete charting, including 
making vertical sections, of at least three island 
points on the reef, one each in the northern, middle, 
and southern regioms, and rechartiiig at intervals of 
a decade ; charting of .several of the more important 
troughs or valleys in the reef and the lagoon area, and 
recharting, also, at intervals of a decade; complete 
survey of the fauna, flora, and economic resources: 
and experiments on the growth of corals under 
varying conditions. 

A COPY of a pamphlet has reached u^on “ Sugges¬ 
tions for the Prevention of the Decay of Building 
Stone," by Mr. J. E. Marsh (Basil Blackwell, Oxford, 
IS. 6 d. net). The author remarks in the preface: 
“ In i86i the Commission, appointed to stop the 
decay in th© stone of Westminster Palace, decided to 
; wait till a remedy had been discovered, and did not 
I expect to have to wait long. We have waited sixty 
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passage through atoms, by the existence of a very 
minute highly charged nucleus at the centre of the 
atom, the rest of the atom being occupied by separate 
charges of opposite sign equal in number to the nuclear > 
charge. >or such an atom scattering should be : 
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Fiti. 1.— KaUio-elements nruJ the periodic Ikw. All clentcnts in theuine vortical column are isotopes. 

proportional to the square of the nuclear charge. 

Experiment'showed that scattering was approximately 
proportional to tlie square of the atomic weight. 

So that it looked as if, as in the a-particle itself, there 
existed one unit, of nuclear charge to each two units 
oL atomic weight. This would make the nuclear 
uranium of atomic we^t about 340, . 


Since the n-particle carries two positive charges 
and the ^-particle one negative, the obvious inference 
from the figure is that the successive places in the 
Periodic Table correspond with unit difference in the 
intra-atomic charge. This view, and also that each 
unit of charge corresponded to two units of mass, 
had been suggested independently by van der Ilroek 
in. jgir. At first he tried to stretch the Periodic Table 
to make it accommodate 120 places. But in 1913 he 
pointed out that the experimental results for scattering 
were completely in accord with his own view (that 
the number of the place or atomic number is the'same 
us the intra-atomic charge) on the existing Periodic 
Table, which accommodates some 90 elements. It 
would not be inconsistent with his other view (that 
the nuclei of the heavy elements arc made up of helium 
nuclei) if there were electrons in’the nucleus as well 
as in the outside shell. Thus uranium in the 90th 
place would have to have, in addition to the 60 helium 
nuclei in its nucleus, to account for its weight, 30 
electrons, to account for its charge of 90 f. 

The existence of electrons as well as positive charges 
in the atomic nucleus wa.s also po.stulated by Bohr 
to cx])lain the emission of ji-rays, for on his theory' 
the electrons in the external shell form a 
stable configuration and could (mly be dis¬ 
lodged hy the expenditure of work. 

Tlu* Periodic I.aw genenilisution pracli- • 
rally settled tiiis question, /f-ray changeR 
are no less transmutationul than «-ray 
cliangi*s. and are sharply to lie distinguished 
from the niimeroii.s processes, such as 
friction, chemu'al change, 
action of ultra-\'iolet 
liglit, and incandcbcence, 
during w’hirh electrons 
arc detached from atoms. 
The effect on the chem¬ 
ical cliaracler produced 
by the exjiulsion of one 
«-particle ts e.xaclly un¬ 
done by tlie expulsion 
of two /i-particles, and 
the pniducL becomes 
isotofiic with the original 
parent. This means that 
both a- and /f-particles 
must be expelled from 
the nucleus and that iso¬ 
topes are elements the 
atoms of which have the 
same Ttett nuclear charge; 
i.e. the same excess num¬ 
ber of positive over nega¬ 
tive charges in the 
nucleus, but different 
numbers of positives and 
negatives reckoned separ¬ 
ately. For such systems 
the electronic shell would be identical, and so the iden¬ 
tity of the chemical and spectroscopic character is ex 
plmed. Also the atomic volume is the same; that>. 
IS, the density must be proportional to the atomic 
^teght. ' 

we were able to get An interesting confirmation of 
this view. InthechAiiilljAof.nTanhim Aitoumnium IT 
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not be better to retain the use of the term high- 
frequency treatment until it is definitely proved that 
the ben^dal effects are due to the radiation. A 
large variety of electrodes suitable tor the cavities 

‘ and other parts of the body is illustrated, and instruc- 
tioni are detailed for their use. 

, The British Medical Association (429 Strand, 
W.C.2) has published and issued a useful “ Handbook 
for Recently Qualified Medical Practitioners " (price 
2S . 6 d . net). It gives concise but clear details of the 
duties of medical practitioners and of the legal 
obligations (by Dr. W. A. Brend) placed upon 
registered practitioners. The main careers open to 
members of the medical profession are summarise<l. 
and a section is devoted to post-graduation study and 
special diplomas. A section deals with the British 
Medical Association and its work, and the Dangerous 
Drugs Regulations are printed in an appendix. 

Publication No. no of the Koninklijk Neder- 
landsch Meteorologisch Instituut is an important con¬ 
tribution to the oceanography of the Atlantic. It is 
a summary of about two and a quarter millions of 
observations made by steamers and sailing ships 
during March, April, and May throughout the period 
1856-1920. There are 186 pages of tables and an 
atlas, with 24 plates. These represent currents, 
winds, the general circulation of the water and air, 
isobars, the general courses of water and air isotherms, 
and the limits of ice, fogs, etc. 'I'he tables were 
published in 1921 and the plates in 1922. 

Recent fishery publications include two papers 
from the Ministry of Agriculture and Fisheries 
('‘Fishery Investigations”; Ser. 11 . vol. v.. Nos. 

5 and 6). No, 5, by Dr. W. Wallace, is a report on 
experimental hauls with small trawl nets made in 
the shallow waters of the North Sea in the years 
1904-1912. No. 6 deals with the plankton collected 
during special cruises made in 1920-21 in order to 
estimate the annual production of plaice ova. The 
report is prepared by Mr. R. E. Savage. An important 
report (in continuation of earlier ones) on the life- 
history of the mackerel is contained in vol. xxx. of 
the reports (issued by the International Council for 
Fishery Investigations). This paper is the work of 
Dr, E. Ehrenbaum, of the Natural History Museum 
in Hamburg. 

We have received from the Eastman Kodak Com¬ 
pany of Rochester, New York, the fifth volume of 
the " Abridged Scientific Publications from the Re¬ 
search Laboratory ” of the Company. Owing to the 
increasing number of publications it has been decided 
to issue these volumes annually, and the present | 
volume deals with the papers which were published 
during 1921. The abridgments are, of course, some- | 
what condensed as compared with the original papers, 
to which any one actually working at the subject 
dealt with would naturally refer, but for almost every 
purpose the abridgments will probably be found 
advantageous. Twenty-^ee communications are 
given in 173 pa^, and fben are added Indexes oi 
anthoiY aa 4 oi yoiuoee forms 
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a most valuable record of the activities of the Com¬ 
pany's Research Laboratory, and incidentally a good 
indication of the general trend' and progress of 
scientific photographical investigation throughout the 
world. 

Dr. G. Arnold’s report as curator of the^Rhodeeia 
Museum, Bulawayo, for 1922, announces the com¬ 
pletion of the new wing and the transference to it of 
the zoological collections and part of the ethnological' 
material, thus freeing space for economic exhibite in 
the old building. As a result of Dr. Arnold’s mono¬ 
graph on the sandwasps of the Ethiopian Region, 
the types of 70 new species have been added to the 
collection, a number that probably will be doubled. 
There are also accessions of type-specimens among 
bees, beetles, and Neuroptcra, as well as the syntype 
of Tungasaurus mennelli, a lizard-like reptile from 
beds of Karroo age in Tanganyika Territory. 
Examination of the previously reported Codrington 
collection of ethnological objects has brought to light 
nine ceremonial staves of chiefs, from Kasembe's 
stronghold, such as could no longer ‘ be obtained 
to-day. Five Bantu spears with copper blades are 
evidence that the Bantu were more than capable of 
producing the metal weapons found at Zimbabwe. 
A female Bantu skeleton, found in an ancient mine- 
working near Gwanda, Southern Rhodesia, has been 
studied by Sir Arthur Keith, who considers it to date 
back 800 years or more. It will be seen that this 
report, though brief, indicates a great deal of good 
work. 

Messrs. Ross Ltd., optical instrument makers, 
have been awarded the diploma of the Grand Prix 
at the International Exhibition of Photographic 
Optics and Kinematographs held recently at Turin. • 

The lectures delivered by Sir J. J. Thomson in 
April la.st on ” The Electron m Chemistry,” before 
the Franklin Institute, arc being published singly in 
the Journal of the Institute. The complete series 
will shortly be published in book form under the title 
“ The Electron in Chemistry.” 

It is announced by Messrs. Longmans and Co. 
that the new edition of Thorpe's ” Dictionary of 
Applied Chemistry,” which is now in course of 
publication, will extend to seven volumes, and that 
a large part of the concluding volume will be devoted 
to an index to the complete work. 

The latest catalogue (No. 449) of Mr. F. Edwards, 
83 High Street, Marylebone, W.i, is devoted to books, 
engravings, and paintings relating to the Indian 
Empire, and gives particulars of some 646 items, 
including geography and travel, ethnology, natural 
history, antiquities, etc. Among the works listed is 
” Annals of the Royal Botanic Gardg^, Calcutta,” 
vols. I to 8. 

Messrs. W. Heki^er and Sons, Ltd,, Cambridge, 
have in the press a translation of ” The Internal 
Secretion of the Sex Gland,” Prof. A, Lipschfltz, 
with a foreword by Dr. F. H. A. Marshall. The work 
will give on account of , the recent experimental work 
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of Prof. Steinach and others on the reversibility of 
the sexes, the part played by the interstitial gland, 
and the results of the transplantation of this organ. 

Among the books shortly to be published by the 
Cambridge University I’ress we notice " Stones of 
Scientific Discovery,’' by Mrs. O. B. Hammond, con¬ 
sisting of short biographical sketche.s of Priestley, 


Lavoisier, Count Rumford, Herschel, Fabre, Ftiraday, 
the Curies, Darwin, Wallace, and Pasteur ; vol. 4 of 
the “ Cambridge Medieval History,” dealing with the 
Eastern Roman Empire (717-1453), and ” Founda¬ 
tions of Agricultural Economics,” by J. A. Venn; 
the aim of the latter is to give some account of 
the origin and incidence of the numerous economic 
problems which affect the agricultural community. 


Our Astronomical Column. 


An Oft-Recurring Kelaitvity Blunder. —Many 
people have been temporarily misled by a fallacy in 
considering the Kinstoin bending of rays of light. 
They imagine that it ought to produce a sensible shift 
in the position of the further component of a double 
star, owing to its light passing close to the nearer 
component, or similarly that the satellites of Jupiter 
ought to undergo the shift at the time of occultation. 
Another form of the fallacy is put forward by M. de 
Saussure in Jsir. Nadir. No. 5235, in an article 
entitled ” Influence de la deviation dcs rayons 
lumineux sur la valcur du diaindtre du solcil.” He 
notes that the light from each limb of the sun would 
be subject to the Kinstein bending, but that since it 
has only traversed half the gravitational field as com- 

{ lared with a star behind the sun, the bending at each 
imb is i75''/2. So far heis wirrcct. His erroraimcs 
in when he asserts tliat the true diameter of the sun 
is 1*75' less than that mca.surctl, c{|uivalcnt to 1300 
km. In fact wo only see the full Einstctn shift when 
the distance from the eye to the place of bending is 
small compared with the distance from the eye to the 
object viewed. This is obviously the ca.so for a star 
near the sun, but not for the components of a double 
star, for Jupiter’s .satellites or for the sun’s limb. 

Since the Einstein bending i-s .similar to refraction 
we can easily sec tlie fallacy by tlie following 
example. Take a bowl 6 inches deep, and let a mark 
on the bottom be just brouglit into view to an eye 
placed horizontally behind the edge of the bowl, 
when the latter is filled with water. Then the mark is 
seen deflected tliroiigh some 4i'4‘’ from its true place. 
But if the eye be placed a mile away, still in the same 
level, the deflection is no longer 41*4“’but only ry5'. 
Similarly in the ca.se of the sun'.s limb, the principal 
bending takes place near th<’ sun, and the enlargement 
of the sun's diameter is not 175" but only about 
o-oi' ’ practically a negligible quantity. 


Spectroscopic; Parallaxf.s. —Tlie Memoirs of the 
R.A.S., vol. 62, contains a valuable paper by Mr. 
W. B. Rimmer on the spectroscopic parallaxes of 
500 stars, the types of which range from Fo to Mb. 
The spectra were photographed at the Norman 
Ixickyer. Observatory, .Sulinouth, with the 12-inch 
prismatic camera formerly belonging to Dr. F. 
McClean; a few of his .spectrograms with the same 
instrument arc also <liscnss(;d. The differences 
of line-intensity were measured by the wedge 
extinction method devLsed and recently desenb^ 
by Dr. Lockyer. A special study was made of the 
means for obtaining uniform results, and cases of 
discordant readings were reinea-sured. A search 
has been mryle for additional pairs of lines .suitable 
for the purpose, besides those u.sed at Mt. Wilson ; 
the enhanced titanium line at 4444 was successfully 
adopted ia conjunction with the cadmium line at 
4455; the pair 4216, strontium, and 4250, iron, is 
available for all types of spectra from F to M ; other 
.pairshave a limited range of applicability. « 

^In drawing curves connecting line-intensity with 
.g^solute magnitude, us6 was made of all the trigono¬ 


metrical parallaxes cleduceil by recent methods, equal 
weight being given to all; 0*005" (in Mi. Wilson 
values o'ooa") was added, as the reduction to absolute 
parallaxes. Some of the curves are reproduced in 
the Memoir. The catalogue contains no dwarf stars 
of types M or late K, as the spectra available from 
which to draw curvc.s arc too few. 

All the 500 stars are in the Mt. Wilson spectroscopic 
catalogue, and its results are printed for comparison, 
the agreement being very satisfactory, especially in 
view of the complete independence of method of 
measurement. The parallax found for Arcturus is 
o*i45" as compared with 0*158" at Mt. Wilson, and 
o*ioo" (trig.) at Yerkes ; its ab.solute magnitude is 
1*0; it therefore appears to be less remarkable for 
size and speed than was formerly thought. The 
brightest absolute magnitude in the catalogue is 
< (ieminorum, - r5; the faintest are seven stars of 
mag. 6*0 and 6*1. 

Yf.rkes Obsf-rvatory : Twenty - fifth Anni¬ 
versary. —The Verkes Observatory celebrated its 
twenty-fifth anniversary last September ; tlie address 
delivered on the occasion by the director, Prof. 
Edwin B. Frost, has recently been printed. He 
emphasises the paramount part played by Prof. G. E. 
Hale in its establishment. The spcctroheliograph 
had recently Iwcn invented, and work with that 
instrument has been throughout a principal feature. 
The original spectrograph being inadequate for this 
work, part of the funds bequeathed by Mi.ss C. W. 
Bruce were devoted to the spectro.scope called after 
her, and more than 8000 stellar spectrograms have 
been obtained with it. These have already yielded 
many important results, though the information 
contained in them has not yet been fully in¬ 
vestigated. 

The 60-inch mirror was offered to Yerkes Observa¬ 
tory, but it was felt that it would have a wider field of 
usefulness at Mt. Wilson. 

Visual work with the 40-inch refractor included 
Prof. Burnham’s measures of double stars, and Prof. 
Barnard's work on clusters, nebula:, comets, faint 
satellites, etc. It was also found that the instrument 
could be efficiently used for photography, by plac¬ 
ing a yellow filter in front of the plate, which must 
be i.sochromatic. Successful photographs have been 
made of the moon, planets, nebula, and clusters; 
6700 plates were taken for star-parallax. Allusion* 
is made to Barnard's splendid series of photographs of 
comets, aiul the Milky Way ; the Atlas of the latter 
is stated to be nearly ready for publication. 

Tlie total solar eclipses of 1900 and 1918 were 
observed by members of the staff, and arrangements 
arc being made to observe that of next September in 
California. It is pleasant to learn that the observing 
conditions at Yerkes are probably the best that 
could be obtained within 500 miles of Chicago; the 
40-mch instrument can be used J'or some 1700 hours 
per year. 

The record of work is one erf which the Observatory 
D 4 ay well be proud, “ 



August i i, j 923] NA TURE 

'■ —.- - ■■ ■■■ _ 

Research Itema 


The Quipu Mystery.— Twenty years ago the 
method of counting by the knotted Quipu was one of 
the mysteries of Peruvian archeology. Since that 
time several explorers have found them in use by 
shepherds in keeping account of their flocks. More 
modern Quipus are easily understood and can be used 
by any one. I^of. L. I-eland Locke, to whom we are 
largely indebted for the solution of the problem, has 
now prepared for the American Museum of Natural 
History an elaborate, well-illustratetl monograph in 
which ail available evidence concerning tlie use of the 
Quipu as a means of counting has been carefully 
collected. 

Tattooing in the Marquesas. —In bulletin No. i. 
of the Bernice P. Bishop Museum, Mr. W. G. Handy 
publishes an elaborate, well-ilUistratcd monograph on 
tattooing in the Marquesas. The operation was 
extremely painful, and after each sitting local in¬ 
flammation, followed by fever or swellings, persisted 
for a period of eight or ten days. The practice has 
now ceased, and the facts have been collected from an 
examination of about a liundrcd and twenty-five of the 
older generation. The designs, of which numerous 
illustrations are given, .show much artistic taste. It 
cannot now be ascertain e<l how far the practice 
possessed a magical significance, but in one case a 
woman seems to have been marked to protect her 
from evil spirits. But at the time of the cessation of 
the art it had become purely decorative. 

Stone Yokes from Mexico ani> Cf.ntral 
America. — Excavations in Mexico and Central 
America have disclosed certain objects of unusual 
and definite shape and of wide distribution, the 
function of wliich is unknown. Tlie stone yoke is 
shaped like the letter U and is about two feet in 
height, with tlie bevelled outer surface often carved 
with elaborate designs. It has been impossible to 
identify these objects either in native manuscripts or 
in the many available examples of sculpture in stone 
and clay. The evidence now collected by Mr. S. K. 
Lotlirop in the J uly issue of Man shows that the stone 
yoke was worn round the waist and that it served no 
utilitarian purpose. The suggestion now made is that 
the yoke may represent the underworld, because the 
outline resembles the Mexican symbol for that region, 
and also because the yoke is associated with death and 
sacrifice in the Santa Lucia sculptures. But the proof 
of this theory must await the presentation of new 
facts. 

Air Survey and Arch^siology. —Mr. O. G. S. 
Crawford has reprinted his paper on ” Air Survey 
and Arcliasology,” read before the Royal Geographical 
Society in March last. The main purpose of the 
paper was to distinguish by the aid of ground-plans 
and aerial photographs of camps like Cissbury and 
the Soldier's Ring near Martin, now in Hants, two 
varieties of the shelves and banks, known as lynchets. 
The first, or Celtic type, he attributes to the first 
wave of the Celtic-speaking peoples about 700 B.c., 
who introduced finger-tip pottery, new types of 
bronze implements, the use of iron, square camps, 
and the Celtic system of lynchets, boundary-ditches, 
and road.s. The Saxon or " open-field ” .sy.stem was 
^uite different from the Celtic type, and this is 
instructively illustrated by sketch maps of tlie 
Celtic and Saxon villages on Salisbury Plain. Mr. 
Crawford writes: “ 1 find it difficult to express in 
suitable words my sense of the importance of ak- 
photographd for archaeological study. They provide 
a new inatrom^t of Tesearoh comparable only to 
that provi40^ ^y They, are eecon^ only 
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to excavation in the results they will achieve. Their 
invention will prove as valuable to archeology as 
that of the telescope has proved to astronomy. 
They are not a substitute for field work, but they are 
the most powerful ally of the field archieologist.” 

The Present Position of Darwinian Theory.— 
In an article on this subject in the current number of 
Science Progress, Prof. E. \V. MacBride first Outlines 
Darwin’s own position as developed in tlie first five 
chapters of the " Origin of Species." Among the 
points he emphasises are Darwin s belief that modifica¬ 
tions due to use and disuse are inherited, and his 
view that acclimatisation and the inheritance of its 
effects must have played a part in evolution. After 
stating eight " laws" of iJarwin, Prof. MacBride 
concludes that they are reducible to two: (i) the 
Lamarckian factor, (2) an indefinite tendency to vary 
to an unlimited extent in all directions. The second 
factor he discards after a discussion of mutations in 
several of their aspects. To reach this conclusion he 
relies upon the principle of regulatory balance, and 
states that the doctrine of the survival of the fittest 
implies that all the organs of an animal (or plant) 
shall be useful, meaning that the particular specific 
form or character of every organ must be useful. 
The article concludes with a discussion of recent 
evidence concerning the inheritance of acquired char¬ 
acters, a criticism of the age and area hypothesis, 
and a short reference to recapitulation. 

Bio-Climatic Study in the Egyptian Desert.-— 
Bulletin No. 20 published by the Ministry of Agri¬ 
culture, Egypt, gives a short discussion on the above 
by Mr. C. B. Williams, senior entomologist. The 
discussion is earned out to show that the statistics 
gathered by meteorologists relative to desert condi¬ 
tions greatly ignore the conditions for biological 
studies. The author, while approving of the Steven¬ 
son screen for meteorological purposes, suggests that 
there is a strange lack of Stevenson screens for shelter- 
ing purpo.ses in the desert. An expedition was made 
for a week in August 1922, all the time that could 
be then spared, to get at the actual facts of local 
variation. The locality chosen was in the Wadi 
Digla, 12 miles south-east of Cairo and 7 miles in a 
direct line from the Nile. Observations were made 
at the camp on the south side of the wadi, mostly 
shaded from the sun ; also just alongside the camp, 
on the rock, beneath a large piece of which was a 
cavity into which it was possible to crawl, and on 
a large flat-topped rock m the middle of the wadi, 
completely exposed, where black and white bulb 
thermometers in vacuo were observed. Other obser¬ 
vations were made in a body of sand, in a burrow, 
in a bush, in a liole under stone, and in ant-lion pits. 
During the week the temperature of the surface sand 
showed a change from 17*5® to 58-2® C., while the 
air shade varied from 21*2® to 35-9® C., and twelve 
metres in a cave from 24*0“ to 25*4® C. only. There 
was a great range of humidity and other conditions 
in the various positions. 

Cows' Milk for Human Consumption. —A con¬ 
ference on the milk question w^as held at the meeting 
of the Royal Society of Arts on April as^pf which an 
account is given in jouni. Roy. Soc. Ats, June 29. 
l^f. Stenhouse Williams maintained that it is not 
an impossible proposition to provide the public with 
a clean raw milk from cows which do not react to 
tuberculin, at a price which consumers ought to be, and 
are, willing to pay. Prof. Drummond, Dr. Zilva, and 
Capt. dealt with the changes which take place 

in cows’ milk ^ toting to various temperatures— 
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digestibility, influence on vitamins and enzymes— 
suggesting that it is inadvisable to employ heated, 
such as pasteurised, cows’ milk for inmnt feeding. 
They seem to liave overlooked the fact that cows' milk 
is not the natural food for the human infant, and that 
clinical evidence does not support the view that good 
fresh heated cows' milk is less satisfactory for infant 
feeding than the raw milk. 

Lancashire Sea-Fisheries. —In his introduction 
to the report for 1922 on tlie Lanca.shirc Sea-h'isheries 
Laboratory, Prof. James Johnstone has given an 
interesting summary, in non-technical language, of 
the present state of knowledge concerning the prob¬ 
lems under investigation. Mr. Daniel's third and 
concluding paper on the seasonal changes in the 
chemical compo.sition of the mussel {Myhlm tduhs) 
deals with the distribution of fat and glycogen in the 
tissues, a.nd he show.s that it is the role of the con¬ 
nective tissue to store up the.se substances as reserve 
food-materials, afterwards to be used up by the 
rapidly growing sexual follicles during the time of 
reparation for reproduction. The study of the Irish 
ea cod-fishery of 1921-23 by Messrs. Johnstone, 
Smith, and Fleming has led to the conclusion that 
there is no such delinite seasonal variability in the 
metabolism of Manx cod as one finds in the herrings 
from the same district. Mr Birtwistle and Miss Lewis 
conclude their report on scale investigations of shoal¬ 
ing herrings from the Irish Sea with a pertinent 
question " How are we going to rts^onede these 
two positions, namely, that we can construct a curve 
from a sample of herrings which sugge-sts that varia¬ 
tions in length and scale rings arc due to chance and 
do not indicate age, and at the same time we can 
construct a similar ty])e of curve from a sample of 
plaice in which we do detimtely know that the varia¬ 
tions in lengtli and otolith rings do indicate four 
different age groups ? " 

Lace-wing Flies.— Memoir 58 of the Cornell 
Lniveraity Agricultural Experimental Station is 
devoted to an account of the biology of the Chry- 
sopid 32 written by Mr. Koger C. Smith. The insects 
included in this family arc of particular interest in 
view of their predaceous habit of destroying various 
soft-bodied insects, etc., particularly Hemiptera. 
About sixty .species of lacc-wing flies are known in 
the United States, and the life-histories of eleven are 
described and illu.stratcd with evident care. 'I'he 
general discu.ssion of the family, which runs to about 
50 pages, is particularly interesting, and should be 
read by all who study these insects. In discussing 
the function of the long pedicel, upon which each 
egg ^ laid, the author points out that it only affords 
partial protection from enemies. Only certain species 
of the larvae carry debris on their backs and have 
specially modified setae for retaining the material in 
position. The debris is used as a method of conceal¬ 
ment, and consists of varied substances, including 
particles of plant tissues, exuviae, and other insect 
remains. This material is placed by the larva on 
its back, but no silk is utilised in building it together. 
The larval food consists chiefly of eggs and small 
aphids and scale insects, but the larv® are sometimes 
cannibalistic. It has also been observed that they 
frequently derive sustenance from plant tissues. The 
average num^per of aphids eaten by one of these 
insects during its larval life is about 170. Certain 
of the adult insects are also noted to devour aphids 
very readily. Chrysopids arc subject to various 
insect enemies, and one of the most remarkable is a 
small blood-sucking midge, which attaches itself to 
the wings of the lace-wing and, burying its proboscis 
in a vein, sucks up the blood of its host. 
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Japanese Tertiary Fossils. —Prof. M. Yokoyama, 
to whose valuable papers on the fossils of the Musa- 
shino beds we have previously directed attention 
(Nature, August 26, 1920, p. 836, and November 11, 
1922, p. 646), has now published a note " On some 
fossil Mollusca from the Neogene of Izumo" [Japan. 
Journ. Geol. and Geogr., vol. ii. No. i). The exact 
horizon of the beds is uncertain ; they are older than 
the Musashino formation, and if Pliocene should be 
referred to the Lower and not to the Upper division. 
Out of 19 species described, setting aside three as 
possibly obtained from beds not belonging quite to 
the same formation, there are seven species, referable 
to existing forms and seven not known living which 
are here described as new. The relative proportion 
may, however, be modified on the acquisition of 
additional specimens. 

The (riGANTic Hornless Rhinoceros, — Prof. 
H. F. Osborn has followed up his scientific de* 
scription of the skull of Baluchitherium, to which 
we referred recently (Nature, July 14, p. 67), 
by a popular article on it and other rhinoceroses 
living and extinct (Natural Htsiory, vol. xxiii.). Well 
written and abundantly illustrated, this article is 
worthy of attention by more advanced students than 
those for whom it is obviously designed. So far as 
we arc concerned the most interesting feature is the 
evolution of the idea as to Baluchitherium’s size and 
form as expressed in three successive restorations. 
In the first it appears like an exaggerated rlnnoceros 
with a proportionately slightly longer neck, while the 
lastexhibitsa slighter limbed, more upstanding animal, 
with elongate, horse-like neck, its lieight at the shoulder 
being increaseil in terms of a modern rhinoceros from 
r8 to 2*5. Its affinities to other rhinocero.ses is yet in 
doubt; but for its powerful superior tusks it would 
be considered as siiiqily a giant Acerathenuni. 

Oil-Hhalk erom the Rocky Mountains —Mr. 
D. E. Winchester lias recently contributed a useful 
iuldition to the oil-shale literature of the United States 
Geological Survey in Bulletin 729, wherein he de¬ 
scribes the well-known occurrences of the Rocky 
Mountain region. This volume is noteworthy because 
the author discusses an aspect of the .subject usually 
slurred over by most writers, namely, the detailed 
fauna and flora of certain stratigraphical horizons to 
which the oil-shales are referable. The fauna in¬ 
cludes a long list of insects (in the broad sense) and 
other arthropods of the Green River Formation 
(Eocene), while an abundant and varied flora has 
been described by Mr. F. H. Knowlton, the late Dr. 
C. A. Davis’s contribution on tlie study of the micro¬ 
organisms being also incorporated in the text. The 
photomicrographs of thin sections of some of these 
oil-shales show an abundance of fossil vegetable- 
matter with which, presumably, the hydrocarbon 
content of the shale is connected. Some interesting 
data are recorded concerning methods of approximate 
evaluation of oil-shale in the field, the methods includ¬ 
ing simple retorting and test-tube experiments, the 
latter being especially useful. After all, even if there 
be millions of tons of shale-resources available for 
mining, the material is of little use unless it will yield 
oil in payable quantities. Hence field-tests, where 
definite, may save a great deal of unnecessary ex¬ 
pense in initial development. This bulletin is pro¬ 
fusely illustrated with photographs and inapSiKand a 
very complete oil-shale bibliography is appended ; it 
is, in fact, something more than a mere technical 
report, being a trustworthy handbook to the whole 
subject of oU-shale minin g and exploitation. 

Weather in Egypt, —The'meteorological report 
for the year igx8 has recently been issded by the 
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Ministry ,of Public Works, Egypt. Daily observa* 
tions are given tor several elements at the principal 
stations, comprised by Helwan Observatory, which 
is the first-order station for Egypt, as well as Alex¬ 
andria, Giza, and Khartoum. Monthly summaries 
are given for many otlier stations, and monthly rain¬ 
fall results are added for several places. Weather 
conditions were generally unsettled from January to 
April and from October to December, but more 
settled weather was experienced from May to Sep¬ 
tember. The temperature was much above the 
normal in the autumn montl^ and about normal for 
the rest of the year, while atmospheric pressure was 
generally above the normal. Heavy rain of the 
thunderstorm t5rpe over Middle Egypt was a feature 
of the year. The Sudan rains were in considerable 
deficit. At Helwan, July was the hottest month of 
the year and the diurnal change of temperature was 
greatest; the mean temperature was 28*8“ C., and 
at 5 A.M. the deficit of temperature was fvy” C., 
while at 3 p.M. there was an exce.ss of 6*7® C. The 
lowest mean temperature was 12*6® C. in January. 
The total rainfall iot the year at Helwan was 36*7 mm. 
{1*45 in.), and no rain fell from June to September. 
Observations were commenced at Jerusalem in April 
iyi8 ; the hottest month, was July with a mean 
22'8® C., while in December the mean was lo-o® C. 
No rain fell in June, July, and August; in December 
the total rain was i05’i mm. (4*14 in.). 

PiiCTiN IN Cotton. —Messrs. P. II. Clifford and 
K. G. Fargher have been examining the distillate 
from large-scale experiments upon the treatment of 
cotton with .sodium hydroxide and superheated 
steam, conducted by the Bleachers' Association, Ltd. 
(Journal of the Textile Institute, vol. xiv. No. 5, 
May 1923). Methyl alcoliol and acetone were the 
mam volatile products isolated, a fact which supplies 
additional evidence for the presence of pectin in the 
cotton hair, as F. Tutin has shown {Diochem. Journ., 
vol. 15. 1921) that the alkaline hydrolysis of pectin 
yields both these substances. 

X-RAY Installation for Veterinary Work — 
The Research Department, Woolwich, has published a 
description of an X-ray equipment, designed and 
comstructed at Woolwich, which has been installed 
in the Army Vetennary School at Aldershot (R.D. 
Rep. No. 50). It consists of a large teak table-top to 
which the animal can be strapped while in the vertical 
position. The X-ray tube Imix is mounted on a 
carrier wluch eiiable.s it to be moved into any position 
relative to the animal, and the examination may be 
made or radiographs taken with the animal in the 
upright position. Alternatively, the table-top may 
be rotated and moved on rollers so as to bring the 
animal into the horizontal position over a supporting 
table. The X-ray tube used is of the standard 
Coolidge type, completely enclosed for protection in 
a lead box, and the generating set is designed to supply 
currents up to 20 milHamperes contmuou.sly at 150,000 
volts. Full details of the apparatus are given. 

Industrial Psychology in Coal Mining.— -To 
attempt to teach a coal miner how to use a pick 
seems at first sight as valuable as taking coal from 
Dover to Newcastle ; but a glance at two memoirs 
by Dr. C. S. Myers and Mr. E. Farmer in the June 
issue of the Memoirs and Proceedings of the Man¬ 
chester Literary and Philo.sophical Society is sufficient, 
to show how much is to )5e gained by investigating 
scientifically the best way of using such a tool. Mr, 
Adams and Mr. Stephenson, two post-graduate 
students of the Psychologic^ Laboratory of the 
University of Msmehester, have devoted twelve months 
of their tuna to the investigation, and have for much 
of this time lived the life and worked the honts of 


the miner. As a result, the wielding of the pick has 
been rendered more continuous and rhythmic and 
a greater output secured with less fatigue of the miner. 
The effects of improved lighting and more orderly 
arrangement of work so that less shovelling hw to 
be done have also been investigated, and the minOTS 
themselves have taken a keen interest in the in- 
v^tigation. 

A Mercury Fi.ash-light for Photography.— 
In the Proceedings of the Physico - Mathematical 
Society of Japan fcjr June there is reprinted a paper 
from the Japanese Journal of Physics by Kyoji 
Suyehiro on an " Electrically dellagrated Mercury 
Filament as a Flash-hght for Instantaneous Photo¬ 
graphy." In iiive.stigations on the rolling of model 
ships and the vibration of structures, photographs of 
rapidly moving objects were desired. Prof. Anderson's 
experiments on electrically deflagrated wires as a 
source of light led to a tnal of this method with fine 
tin and copper wires, but tlie results were not en¬ 
couraging. Filaments of mercury were tried with 
success. Mercury is sucked up into a glass capillaiy 
tube, and 111 each end of the tube a " hair wire ” is 
secured with sealing-wax. Thus filaments of any 
si/c arc easily prepared. The duration of the flash 
is shorter as tlic filament is reduced in length and 
diameter, and it is also aftected by the thickness of 
the wall of the tube. The most intense light is given 
out by tlie mercury arc kt just' after the explosion. 
The paper is illustrated witli photographs of ftashes, 
results of testing Ihcir duration by means of a rotating 
disc with radial lines on it, and applications of the 
method. 

Manufacture of Watuk-Ga.s. —The Fuel Research 
Board of the Department of Scientific and Industrial 
Research has jn.st i.ssued, in its Teclmical Paper 
No. 0 , a record of cxficnments at H.M. Fuel 
Research Station, (ireenwich, on the " Comparison 
of some Mctliods of running Water-Gas Plant" 
(H.M.S.O., 25 . net). The manufacture of water- 
gas from coke is of great economic importance, 
and the accumulation of carefully ascertained data 
is correspondingly valuable, flbservations were 
recorded on the behaviour of cokes of different origin 
when used in the generator (of the Humphreys and 
Glasgow pattern), and the paper deals also with four 
gasification tests with varying deptlis of fuel bed. 
The first three were made on the Dellwik-Fleischer 
system—with shallow bods of depth 3 ft. 6 in. to 4 ft. 
and varying rates of steaming. The fourth was made 
with a deeper bed on the system recommended by 
the makers. All tests were made on the .same coke. 
The observations in the tests are given very fully 
in tables of weight and thermal balances, tempera¬ 
tures, and rales of gas production. The thermal 
efficiency of the generator was found to reach 59-9 
per cent, in the Dellwik-Fleischer system and 57’8 
per cent, under the normal regime, when no deduction 
was made for heat losses and expenditure in generating 
the power employed in the process. These deductions 
depend naturally on the efficiency of the auxiliaty 
plant, and might depress the efficiency on certain 
conditions assumed, e.g. in the fourth test to 52*8 
per cent. The greatest thermal loss occurred in the 
heat carried by the " blow gas" which lay in the 
four tests between 20 and 30 per cent. And sufficient 
theoretically to generate 80 to 130 lb. of steam per 
1000 cu. ft. of water-gas made. This report may 
iwefuUy be read in conjunction with the Sixth, 
Seventh, and Tenth Reports of the Gas Investiga-- 
tion Committee of the Institution of Gas Engineers 
published in 1921, 1922, and 1923, which give a more 
detailed study of the water-gas process in its various 
modifications, as operated in towns gasworks. 
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International Education. 


'’PHERE is hardly any important national 
^ problem left in the world which has not an 
international relation and aspect,” ” The search for 
truth and its application to human need is a vast, 
world-wide co-operative task. . . . Every country 
should seek entangling alliances in a league for 
scientific progress.” Of these quotations the first is 
from aspecch made recently in London by Dr. Nicholas 
Murray Butler, the second from a report, published 
last year, by the president of the kockefeller Founda¬ 
tion, Both indicate a point of view which has been 
adopted with enthusiasm since the War by a consider¬ 
able number of people, especially in academic circles, 
in the United States. Roth in America and on this 
side of the Atlantic, where it is more familiar, system¬ 
atic efforts have been made to orientate higher 
education to some extent to this supra-national point 
of view. 

In America two important organisations have been 
established expressly for the furtherance of Inter¬ 
national Education—the Institute of International 
Education by the Carnegie Endowment for Inter¬ 
national ]*eace, and the International Education 
Board by John D. Rockefeller, Jr. The Board, which 
only came into being this year and aims at promoting 
” education throughout the world,” has made a grant 
of 100,000 dollars a year for ten years to Teachers 
College, Columbia University, to aid in establishing, 
as an integral part of the College, an International 
Institute for the instruction of foreign students (of 
whom there are already some 250 in the College) and 
of Americans engaged in teacliing in foreign countries, 
and for research and investigation into foreign educa¬ 
tional conditions and the adaptation to those condi¬ 
tions of American systems and method.s of education. 
The Board aims at establishing mutually helpful 
relarioiis with other countries in regard to selected 
specific educational problems, and has already 
ganged for a study of co-operative fanning methods 
in Denmark, Many of the activities of the Rocke¬ 
feller Foundation, with which the Board is closely 
associated, have an international educational char¬ 
acter : of the 137 individuals who held the Founda¬ 
tion’s fellowships in 1921 only 71 were Americans, 
the others belonging to 17 other nationalities. 

The Institute of International Education began 
work in 1919. and its director. Dr, S. P. Duggan, has 
recently presented its fourth annual report. Among 
its varied achievements during 1922 was an agree¬ 
ment with the Commissioner of Tmniigration at Ellis 
Island, designed to mitigate in its application to 
students the new American immigration law limiting 
to specified t^uota the number of immigrants from 
foreign countries, the director undertaking to act 
as sponsor for projicrly certificated students and 
the commissioner agreeing to admit such students 
provisionally on parole. Among iLs other enterprises 
may be nientioncd : arranging for the selection and 
distribution of 45 fellowship-holders from France for 
study in the United States and 3,5 from the United 
States for study in France ; acting as agent for the 
Spanish Junta para Aniphacidn de listudios, which 
sent 6 fellowship holders to the United States, and 
for the Czechoslovakuin Government, which sent 5 ; 
assisting the French authorities to select French girls 
for training, partly in France and partly in America, 
in library work and public health nursing; secur¬ 
ing fellowships in American institutions for foreign 
students ; promoting resort by Americans to summer 
aessigm^in foreign universities; organising student 
tpu^|^l^»^taly, France, England, and Scandinflivia; 
ar^fffng exchanges of. professors; and promoting 


the formation of International Relations Clubs for 
the discussion of international questions. The Insti¬ 
tute has nbw an established place as one of the most 
influential of exis'ting organs for the development of 
intellectual intercourse among the nations of the world. 

In Great Britain the most important single endow¬ 
ment of international education is that provided 
by the Rhodes Scholarship Trust. Provision is now 
made under the trust for the continuous residence at 
Oxford ol 190 scholars selected from English-speaking 
countries outside the United Kingdom. A peculiarity 
of the method of selection for these scholarships is 
an insistence on moral force of character, capacity 
for leadership; in short, all-round ability, as weU 
as literary and scholastic attainments. A similar 
principle is prescribed for selecting candidates for the 
6 Henry P. Davison scholarships founded this year 
to provide for Oxford and Cambridge men spending 
a year at Harvard, Princeton, or Yale. A few 
scliolarships similarly designed to draw students from 
abroad arc offered by certain Cambridge Colleges, 
the Imperial College, and the universities of Liverpool, 
Manchester, McGill, Harvard, Princeton, and Yale, 
most of them being open only to students of countries 
witliin the British Empire. 

Conversely, many universities have endowments, 
such as the Craven Fund and Kadcliffe travellmg 
fellowships fund, which encourage students to go 
abroad for study or research, generally in some 
specified field, such as modern languages and institu¬ 
tions, classical studie.s, or the line arts, in which 
sufficient facilities are not available at home. 
Similarly various governments and voluntary associa¬ 
tions, such as the federations of university women, 
the Anglo-Swodish Society, and the Canadian 
Imperial Onlcr Daughters of the Empire, have 
instituted scholarships enabling students to travel 
.to distant countries for educational purposes. The 
Government of Panama, for example, periodically 
sends two carefully selected students to universities, 
in Great Britain for complete degree courses of study. 
The Albert Kalm Iravelling fellowships, open to 
British graduates of universities of the United 
Kingdom, are remarkable for their breadth of aim— 
” to enable men ... to enter into personal contact 
with men and countries they might otherwise never 
have known ; to issue from the world of books . . . 
into the broader world of . . . all such human 
interests, struggles, and endeavours as go to the 
making up of general civilisation.” 

Apart from endowments for encouraging inter¬ 
national education by scholarships and fellowships 
there arc many influences, some of quite recent 
origin, having a similar tendency. The universities 
of the United Kingdom have instituted a new doctor¬ 
ate, the Ph.D., open to graduates of foreign uni¬ 
versities as well as to their own, and have organ¬ 
ised in connexion therewith instruction in research 
methods ; their laboratories and other equipment for 
advanced study and research have been greatly 
dcvelojMjd ; their representatives have taken part in 
missions to American, French, Belgian, and Swiss 
universities \ they have established a standing 
committee of their executive heads with the Uni¬ 
versities Bureau as its secretariat, and a separate 
committee for promoting interchange of students and 
teachers with universities in other lands—a purpose 
which has been ^eatly furthered by the constitution 
of the British-divisiohs of the Anu^caa Univereity 
Union and the Office. National des University et 
Ecoles Fran^aiaeg, both of wluch have oflficcs y: the 
house heloDging to;.thd There 
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lias also been a notable development oi short summer- 
vacation courses - (mainly in London) for mreim 
students as well as of other summer courses, to whi<m, 
although not planned expressly for them, foreigners 
are acmiitted. Interchange of school teachers (for 
periods not exceeding one year) between England and 
Wales and the Dominions overseas has been organised 
by the League of the Empire on a large scale, and other 
bodies such as the Overseas Educational League and 
the Fellowsliip of the Maple Leaf, are engaged in 
similar enterprises. 

Several European countries participate in exchanges 
financed by American educational endowments. The 
Commission for Relief in Belgium Educational 
Foundation of New York arranges, in concert with the 
Fonclation Universitaire of Brussels, grants for study 
in American Universities to Belgian graduates and 
vice versa (in 1921-22, 34 and 24 respectively). The 
American-Scandinavian Foundation similarly allots 
40 travelling fellowships, each of 1000 dollars, and 
the Franco-American Scholarship Exchange, ad¬ 
ministered by the American Council on Education, 
provides 50 scholarships for French women in 
American colleges, 28 for American women in French 
lyc6es and <icoles normalcs, and 22 fellowships for 
American graduates in French universities. 

In France the Doctorat d’Etat has been made more 
accessible to foreign graduates, a system of ^changes 
of professors has been arranged with certain American 
universities, and the summer-vacarion courses for 
foreign students in vogue before the War have been 
re-established and extended. In 1919 a Franco- 
Swiss interuniversity conference took place, and in 
1921 a convention was concluded, between the French 
and Belgian ministries of public instruction, to 
encourage and regulate the exchange of professors 
and students and to establish a permanent technical 
commission for the study of questions regarding the 
scientific, literary, artistic, and scholastic relations 
between the two countries. 

In the same year. 1921, were fonned the Nether¬ 
lands Committee for International Academic Relations 
and the Office Central Universitaire Suisse., 

The Confederation Internationale des l^ltudiants, 
formed in 1919, has contributed substantially in co¬ 
operation with its affiliated national unions, towards 
familiarising students with the idea of migration. 
The National Union of Students of England and 
Wales, constituted in 1922, has been very active in 
promoting visits by students to universities in foreign 
countries. 

In the nineteenth century one of the most powerful 
influences making for migration of students was the 
great. reputation of the German universities for 


profound, learning and for primacy in sdentifle 
research, together with their liberal conditions of 
entrance. In the United States especially tv German 
doctorate came to be looked upon as a normal cul¬ 
mination of the studies of an ambitious youth. The 
tradition was fostered by the system of exchange of 
professors arranged by the Fnissian ministry of educa¬ 
tion with American universities. Before the War, 
however, a reaction had set in. due in part to the 
rapul development of the American graduate schools. 

The League of Nations decided last year to enter 
the field of Interu*ftional Education, and a Committee 
on Intellectual Co-operation, having a sub-committee 
on Interimiversity Relations, is actively engaged in 
devising ways and means of stimulating movements 
and enterprises such as those mentioned in this 
article, including the establishment of an international 
bureau of university information. 

The question of interchange -of students has an 
economic aspect w'hich deserves study. At the 
present time .students from abroad constitute about 
eight per cent, of the full-time students in the uni¬ 
versities and university colleges of the United 
Kingdom. Statistics showing the number of students 
from the United Kingdom in universities and coUegw 
in all other countries are not available, but those in 
the United States in 1920-21 numbered 181, and those 
ill other parts of the world are certainly very few 
compared with the total of more than four thousand 
students from abroad in the British Isles. Is the 
fact that our imports so largely exceed our exports to 
be accounted economically advantageous to us or the 
reverse ? The fees paid by students represent, of 
course, only a fraction of the co.sts of maintenance of 
tlie institutions where they study, and in universities 
such as Oxford, Cambridge, London, and Edinburgh, 
which are frequented by students from abroad in 
large numbers, t)ie additional expenditure necessitated 
by their attendance is probably not compeasated by 
their fees; but there is a more important question 
in regard to tlie students who come to Great Britain 
to study technology. When they go back to their 
own countries tliey take with them knowledge which 
is used so as to make the competition of their countries' 
industries with our own more- formidable. On the 
other hand, they arc likely to recommend the placing 
of orders for stores and machinery in the country in 
I wliich they have studied rather than in other counmes, 
I and if they hail not come to Great Britain for them 
! knowledge they would probably have obtained some¬ 
thing very like it elsewhere. It may be that such 
students do British industries more good than harm. 
The matter is one on which it is desirable that furtiier 
light should be, if possible, obtained. 


Botanical Surveys. 


Department of Agriculture of South Africa 
^ has recently issued two memoirs (Nos. 3 and 4) 
on the botanical survey of South Africa. The former, 
by S. Schonland, entitled “ Introduction to South 
African Cyperaceas," is a systematic account of a 
selection 01 the indigenous sedges, many of which 
play an important part in the prevention and cure of 
soil erotion, and a knowledge of which is essential in 
the study of the relations of sour and sweet veld. 
A description of the general structure of the vegetative 
organs, the inflorescence, the diflSculties in the inter- 

g retation of which are discussed in some detail, the 
ower and the fruit, is followed by notes on all the 
South African genera, including representative species 
of each. Tm species are illustiated by seventy 
cateiu% d^^ winch show the habit of the 
flowed and fruit and 


will enable the student to identify any species included 
in the limits of the book. The general arrangement 
is the one adopted in the " Flora Capensis ” Dy the 
late Mr. C. B. Clarke, to the thoroughness of whose 
work Dr. Schonland pays high tribute. The critical 
remarks included in the notes on the genera render 
the work of value to others than the South African 
student of this family. 

Memoir No. 4, entitled “A Guide to Botanical 
Survey Work,” is a series of chapters, by different 
experts, which will be helpful to those engaged in the 
South African survey. Dr. Pole Evans reiterates the 
organisaticn ^nd aims of the survey, and describes 
briefly the characteristics of the two main botanical 
regions, the true Cape region, with a vegetation 
resembling in ifo general aspect that of the Mediter¬ 
ranean ftrea» juiid the Soota A^can region, whidi 
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compriBes the remainder of the country under review, 
‘'extending northwards to include a strip of Southern 
Jlhodesia and the southern part of Portuguese East 
Africa. There are also chapters on the physical 
features and climate, on methods of survey, with 
instructions to collectors and observers, and a biblio¬ 
graphy. Dr. Marloth writes on the use of the common 
names of plants, which, though sometimes not trust¬ 
worthy, may be very useful if accepted with care and 
discretion. 

The Report of the Canadian Arctic Expedition 
1913-18 (vol, V., Botany, part 13 ) by Theo. Holm 
‘ Contributions to the Morphology, Synonymy, and 
eographical Distribution of Arctic Plants *') contains 
some interesting notes on the methods of growth 
and reproduction, manner of hibernation and other 
characteristics, of many of the species collected by 
the exp^ition. Certain biological types are absent 
from the polar regions; there are no climbers, no 
saprophytes, and no true parasites. Pedicularis alone 
represents the partial parasites. The great majority 
of the herbs are perennial. The chapter on geo¬ 
graphical distribution contains a table showing the 
general distribution of the species collected, wliich 
indicates that the vegetation of the north coast of 
America is composed of types from various parts of 
the northern hemisphere ot both worlds, and bears out 
the view that the present arctic flora consists to a 
great extent of remnants of the alpine floras of the 
tertiary period. These alpme floras were principally 
those of the European Alps. Altai and Baikal, the 
Rocky Mountains, and perhaps also Caucasus and 
Scandinavia. 

Memoir 126, issued by the Canadian Depart¬ 
ment of Mines {“A Botanical Exploration of the 
North Shore of the Gulf of St. Lawrence,” by Harold 


St. J[bbn), includes an annotated list of all the flower¬ 
ing ^Umts and ferns recorded from this area, in all 
622 species, and some discussion of the soil-relationa 
of the various ecological plant CToups. A comparison 
of the habitats of 103 species along the north snore of 
the gulf and in other regions, especially Europe, 
indicates an agreement the more surprising consider¬ 
ing that the data have been gathered by many 
botanists at widely separated places and times. Mr. 
St. John also gives an account of botanical explora¬ 
tion in the same area previous to his own visit in 

1915- 

” A Flora of the Shetlands,” by Dr. G. C. Druce, 
forms a supplement to the recently issued report of 
the Botanical Society and Exchange Club for 1921. 
The total land surface of the islands, which number 
more than a hundred, is rather more than that of the 
Faroes, but the hills are lower and lack the marked 
alpine element found in the flora of the Faroes. The 
population of the islands since the glacial period has 
Deen explained alternatively by the existence of a 
land-bridge and immigration by means of birds, 
ocean-currents, and wind. The latter view would 
seem the more probable. There are practically no 
endemic species, and many species found in the 
islands are extremely local. The flowering plants and 
ferns number about 500 species, 59 of which have 
probably been introduced by man. Dr. Druce 
remarks on the size and brilliancy of some of the 
flowers, and suggests the feeble intensity of sunlight 
as a cause; clouds are absent from the sky only on 
a few days in the year, and mists are very frequent. 
There are few l^cjncloptera: many plants are self- 
pollinated, and Olliers never ripen seed. The flora 
approximates most closely,to that of the Faroes, and 
is distinctly poorer than thlU of the Orkneys. 


The Gas Industry and Coal Conservation. 


T he annual coal output of Great Britain is about 
300 million tons, of which approximately 20 
million tons are carbonised annually m gasworks for 
the production of towns’ gas. The reserves of 
British coal within 4000 feet of the surface were 
estimated in 1915 at 197,000 million tons. In some¬ 
thing like 600 years the coal measures of this country 
will be probably exhausted, and wliat then ? TJic 
world’s scramble for oil to-day indicates that a coal age 
wLU certainly not be succeeded by an oil age. Possibly 
we shall have learnt to tap atomic sources of energy, 
or perhaps the earth’s internal heat may be available 
to us, after the manner suggested by Sir Charles 
Parsons. 

There are those who hefld that how posterity will 
provide itself with supplies of energy is posterity’s 
own concern aiid need cau.se us no uneasiness; riie 
gas industry takes a wider view. Its processes are 
continually being examined witli a view to eflecting 
greater conservation of coal. In a Report to the 
Institution of Ga.s Engineers in 1919, by Sir Dugald 
Clerk, Profs. Cobb and Smithclls, it is shown that the 
thermal efficiency of the process of carbonisation of coal 
achieved to-day in the United Kingdom is from 70 to 
80 per cent., and that debiting gas with the whole of 
the thermal losses of the process and allowing for 
transmission and other losses, at least 45 per cent, of 
the heat of ‘the coal carbonised is delivered to the 
consumer as inflammable gas. This is a high figure, 
but it can be considerably improved upon if the heat 
content of the coke produced, amounting to more than 
10 cwt. per ton of coal carbonised, is made available to 
the consumer by the conversion of the coke into gas. 
The Gas Regulation Act, 1920, had this point among 
others in view when it conferred upon individual gas 


undertakings freedom to declare the calorific value of 
the gas each would supply. As there api^ears to be 
considerable confusion of Uiought on this matter, per¬ 
haps it were as well if wc explained briefly the nature 
of the component mixtures constituting towns' gas. 

“ We see all sights from Pole to Pole,. 

And glance and nod and bustle by, 

And never once possess our soul. 

Before wc die.” 

Blue water gas is produced from coke by passing air 
and steam alternately over an incandescent bed of 
this fuel. Its calorific value is about 300 B.Th.U. per 
cubic foot, and its composition is approximately 
represented by CO,, 4*5 per cent.; CO, 43 per cent.; 
H,. 48 per cent.; methane. 0-5 per cent., and nitrogen, 
4 per cent. Sometimes this gas is mixed direct with 
cc 4 l gas in a towns’ gas supply, a customary propor¬ 
tion being 80 per cent, of coal gas and 20 per cent, of 
water gas, the percentage of carbon monoxide in the 
resulting mixture being approximately 14 per cent, 
and the resulting calorific value about 500 B.Th.U. 
per cubic foot. More commonly, however, car- 
buretted water gas, produced by enriching blue water 
gas with gaseous hydrocarbons derived by “ crack¬ 
ing ” various oils at high temperatures, is used for 
thfe purpose. The carbon monoxide content of 
carburetted water gas is on the average about 27 per 
cent., and, when admixed to the extent of about 
20 per cent, with straight coal gas, a mixture contain- 
ing approximately li per cent of carbon monoxide 
results. Straight coal gas produced bv ihe high 
temperature distillation of coal has a calorific value 
of about 560 B.!ni.U. per cubic foot and contains 
about 7 per cent, of carbon monoxide. , 




August ii, 1923] 


NATURE 


The thermal and chemical efficiencies of n£anu- 
facture of different ^ades of gas by various processes 
have been the subject of tmee reports by a Joint 
Committee of the University of Leeds and thelrfttitu- 
tion of Gas Engineers. The first Report dealt with 
the process of steaming the charge in continuous 
vertical retorts, and the results showed that the 
thermal efficiency of gas production increased from 
54*5 per cent, without steam to a maximum of 62-1 
per cent, with moderate steaming, and at the same 
time increased yields of tar and ammonia were 
obtained. These results were later confirmed by 
work carried out about the same time by the Fuel 
Research Board. The second Report showed that 
the efficiency of production of blue water gas as 
ordinarily practised in a plant without waste heat 
boilers, taking into account the steam required for the 
operation of the plant, averaged 46 per cent. In the 
third Report on the subject (contained in the Com¬ 
mittee’s Seventh Report, a copy of which has just 
been received, presented to the Institution of Gas 
Engineers in June 1922), the Committee shows that 
the percentage thermal efficiency of production of 
carburetted water gas of calorific value about 485 
B.Th.U. per cubic foot, taking into account all steam 
required, was increased from 59*5 per cent to 68 per 
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cent., by the use of waste heat boilers employed for*- 
steam raising by means of waste heat in the fine 
gases. The efficiency of production of blue water 
g^ was 53 per cent, and of the production of gas^rom 
oil for carouretting 90 per cent. The percentage 
thermal efficiency of the waste heat boilers averaged 
only about 46 po" cent. 

The problem foremost in the mind of the gas 
industry to-day is the production and distribution 
of the Therm at the cheapest price. The maximum 
conservation of coal within the industry will be 
achieved when that problem has been settled. While 
the Fuel Research Board could not, from the nature 
of the problem, specify any one grade of towns’ gas 
as being under all conditions most suitable for 
production and distribution, its recommendations, 
emhoflied in the Gas Regulation Act, 1920, do, for 
the first time in the history of the industry, enable the 
relative efficiencies of ga.s production by various 
processes and in different parts of the kingdom to be 
compared on a scientific basis. The work of the 
Committee to which reference is here made is evidence 
of the quickened interest on the part of the gas 
industry m these matters and an earnest of higher 
efficiencies yet to be realised, and a cheaper Therm 
still to be distributed. J. S. G. T, 


Optical Works of Messrs. Adam Hilger, Ltd. 


'■‘THE show-rooms of Messrs. Adam Hilger. Ltd., 75A 
^ Camden Road, London. N.W.i, contain a very 
interesting exhibition of optical instruments, to the 
inspection of which visitors are cordially invited. A 
short account of some of the devices and operatious 
seen during a recent visit to the works may be of 
interest to readers of Nature. 

In a room devoted to the grinding and polishing of 
lenses and mirrors, a recently silvered mirror was being 
coated with a thin varnish to preserve the surface of 
the film which was not in contact with the glass, and 
was to be u.sed to reflect light in an optical instrument 
in the same wav that a silvered mirror is used in an 
astronomical telescope. The mirror was circular and 
about 4 inches in diameter, cathodically silvered. 
It wa.s mounted by soft wax on a wooden mandril 
which revolved on a vertical shaft at some thousand 
revolutions per minute with its silvered surface upper¬ 
most. Dust was brushed from the surface by means 
of a fine camel’s hair brush, and then a weak solution 
of celluloid in amyl acetate was poureil upon it and 
left to dry, while the mirror was rapidly revolving. 
This left a thin film of celluloid on the mirror, which 
preserves its brightness. Films which arc thick 
compared with a wave-length of light protect the 
silvered surface^ almost mdefinitcly, but these do 
not allow of the highest definition. On the other 
hand, films which are thin compared with a wave¬ 
length of light do not preserve the silver .so well, 
but do not, however, in any way adversely affect the 
optical performance of the mirror. Films of inter¬ 
mediate thickne.ss would tend to produce colours on 
the principle of Newton’s rings. 

Several prisms of rock salt were seen in process of 
manufacture ; these cannot be ground with water a.s 
in the case of glass, owing to its dissolvmg action on 
tile substance, so paraffin is used instead, and the 
accuracy of the rough grinding is tested by .steel sets 
of 60® angle. All finished optical surfaces are, of 
course, tested by interference methods, tlie source of 
light being the mercury vapour arc. A Lummer 
plate was being tested by this means. Newton's 
rings were used, and they were plainly visible in spite 
of the thickness of the plate. 
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In another room the tliickness of a piece of plain 
parallel quarts some in. x 1J in. x m. was being 
measured on a Michelsoii interferometer. The half¬ 
coating of silver had been removed from one of the 
mirrors of the instrument, and the specimen was then 
” contacted on ” to this mirror so as to cover one 
half of it. The wliole was then half silvered, and 
the distance between the two surfaces was measured 
in air. What appeared to be a slight scratch in the 
centre of the specimen was in reality a slit in the glass, 
of width only 16 wave-lengths of light (X5461). 
This slit was made in the manner illustrated in the 
accompanying diagram (Fig. 1). It will be seen that 
the <jii^z plate was in reality built up of four pieces, 
all optically finislied with extreme 
accuracy. Starting with i, 2 and 

3 were contacted on and heated 
sufficiently to make these three 
join up into one piece, but, of 
course, not too much, or the 
optical perfection of the surfaces 
would be spoilt. The protruding 
«lgcs of 2 and 3 where they meet 

4 were then ground and polished 
so that they extended beyond i a 
distance equal only to 16 wave-lengths. This distance 
was measured with the Michelson interferometer, and 
then 4 was contacted on and the heating process 
repeated. 

In the workshops an accurate screw was being cut 
similar to that which is used in the h'abfy and Perot 
interferometer. This was done on an automatic 
electrically controlled lathe. Whenever the cutting 
tool reached the end of its stroke, electrici contacts 
were made, which moved the tool away and brought 
it back to the beginning of the next cut. The screw, 
when turned, is rotated from end to ond through a 
long .split nut, driven by an electric motor with an 
automatic reversing gear. Tlie nut contains a 
thermometer, the temperature of which is read from 
time to time to avoid over-heating, and this is appar¬ 
ently sufficient for the purpose, though one might have 
thought that an oil-bath would have kept the 
temperature more constant. Great care has to be 
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taken with the end thrust bearing of this screw, so 
that no periodic error may occur when it is in the 
instrument. To ensure this, the end of the screw has 
a small flat surface optically ground and polished. 
This rests against a n3l.)y plate to take the end thrust’ 
of the screw. The plate is capable of adjustment, and 
there will be no periodic error when the system of 
interference fringes which can be observed between 
the ruby plate and the end of the screw remain un¬ 
changed while the screw is revolved. The screw is 
said to be true to r/ioo,ooo mm. 

Among other things seen were the testing of a 
camera leirs for non-axial rays by the interference 
method recently perfected by Mr. Twyman, and fully 
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described by him in one of the catalogues and else' 
wheiPe,' and some extremely delicate thermo-junctions 
for spectro-bolometric work. 

Mr. Twyman states that the large majority of those 
who come to inspect Hilger's showrooms, or apply to 
he shown over the works, arc foreigners, and it is with 
the hope of bringing this exhibition to the knowledge 
of British men and women who are interested m 
optical design and spectrographic work in general, 
that the foregoing has been wntten. 

C. C. L. Gregory, 

* “An Interieroiaeter for testing Camera Lenses." Read before the 
Optical S<iciel]r, April 14, tgat 


Biometry and Mathematical Statistics. 


TN the new double number of Biometrika (vol. 14, 
Parts 3 and 4, Cambridge Univerrity Press. 
Price soj'. net) ample evidence is provided to show 
how groundless is the charge that the interest of 
modem statistical work Ls wholly mathematical. 
Of the ten memoirs published, only three require for 
their intelligent perusal more tlian a very moderate 
knowledge of algebra. The three mainly mathe¬ 
matical papers are Mr. Egon Pearson’s evaluation 
of the probable error of a Class index correlation. 
Prof. Pearson and Miss Elderton’s paper on the 
Variate-difference method of determining correlation 
—a valuable contribution to the controversy which 
has arisen over the applicability of this method to 
various kinds of data—and Mr. E. C. Phodes' 
paper on a particular type of Skew Correlation 
surface. 

The most important of the biometric papers is 
Mr. Morant’s careful study of the Tibetan skull. 
Mr, Morant concludes that tliere are in Tibet at 
least two distinct races—one closely allied to tlie 
Southern Chinese. Malayans, and Burmese, the other 
not showing any close affinity to any other oriental 
race, but resembling most the Burmese B and C 
types. He conjectures that he may here be dealing 
with widely scattered fragments of a fundamental 
primitive Human type, with a long-headed, broad- 
xaced, rugous and massive cranium. 


Dr. Lucy Cripps, Dr. Major Greenwood, and Miss 
E. M. Newbold contribute a study of the inter-relations 
of “ vital capacity,” stature, stem length, and weight, 
baaed upon data furnished by the medical depart¬ 
ment of the Royal Air Force. They conclude that, 
so far as these data are concerned, Prof. Dreyer’s 
modifications of Hutchinson's methods, in particular 
the substitution of stem length for height, are not 
marked improvements. Miss Elderton’s memoir on 
the present position with regard to the inheritance 
of intelligence concludes with the words: "To each 
of us a limit Is set, a limit, as far as one can see at 
present, due to heredity rather than to opportunity, 
and to the intelligence of our parents and ancestors 
rather than to the educational system under which 
wc were rciired.” 

Dr. Percy Stocks describes—giving a pedigree—a 
facial spa.sm inherited through four generations. 
Two other papers—one a short addendum to a 
memoir on the sesamoids oi the knee-joint, tile other 
on a digital anomaly—are^-of medical Dr. 

G. D. Maynard discusseS’the fertility statistics of 
the New Zealand census. The mxscellanea contain 
two notes on points of method and reviews of two 
recent contributions to matiieniatical statistics. 

There must be very few students of pure or applied 
statistics who will fail to find anything of interest 
to them in this issue of Biometrika. 


Glacial Deposits and Palsolithic Cultures in East Ang:lia. 


AT a meeting of the Royal Anthropological 
Institute held on June ig, Mr. H. J. E. Peake 
in the chair, Prof. P. G. H. Boswell and Mr. J. Reid 
Moir presented a paper oh ” Flint Implements at 
Foxh^ Road, Ipswich.” Prof. P. G. H. Boswell 
dedt with the geology of the deposits. The site 
lies in an oval hollow about 120 ft. above Ordnance 
datum, miles E.N.E. of Ipswich station. The 
surrounding plateau of glacial sand and gravel lies 
at about 1^0 to 140 ft. above Ordnance datum. 
The succession of general sequence of deposits from 
bottom to top down to a depth of 31 ft. 4 in. is as 
follows; Dark Chalky-Kimmeridgic Boulder Clay 
(bored to 2 ft. 6 in.), loamy sand and .shingle (6 ft. 
9 in.), sandy boulder clay and loam (3 ft.), gravelly 
and sandy brick-earths passing up into laminated 
brick-earths (15 ft. 3 in.), gravel and subsoils, etc. 
(3 ft. 10 in.)."* Mechanical analyses of the respective 
beds have been made, and as a result suggestions 
were offered rijcarding conditions of deposition. 
The minwalogical characters have also been worked 
out, the assembla^ being of typically glacial 
ch^acter. Reasons for referring lowermost 
deposits to the Cha^^Kimmerld^c Boulder Day 
were given,..and .the ,f»yidence,that the uppermost 


gravel indicated a recrudescence of cold or even 
glacial conditions after a period of amelioration 
were discussed. Finally, tentative correlations with 
the glacial sequence in Lincolnshire and Yorkshire 
were attempted. 

Mr. J. Reid Moir described the implements found 
in the excavations. The number of humanly-flaked 
flints totals 545 : the latest artefacts in Beds Nos. 2 
and 3 being referable to the Mousterian epoch ; 
the unrolled hand-axes of Beds Nos. 4 to 6 are of 
late Achculcan date ; while those recovered from 
: Bed No, 7 appear to represent examples of early 
I Acheulcan workmanship. Associated with the welf- 
i finished implements in the beds mentioned were 
found a number of simply-made artefacts, such as 
scrapers, points, and borers. Burnt flints w«e a ls o 
recovered from eich implementiferous horizon 
while quartzite hammer-stones occurred in 
No. 7. With the exception of one small and tm-~ 
identifiable piece of bone, no organic remains were 
found during the excavations. An examination 0! 
the artefacts recov«ed shows that.,the specimens 
were flaked diffeiently' at the ’difi^^rent mirieons. 

. zoenUoned^ and a 14 z)ge mbpmtson of the ^ta 
afe. .cootideratdy. pfoeew^to wfaidh 
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the spedmens have been subjected has not, so far 
as can be seen, resulted in the removal ot flakes, 
^verol rostro-caxinates—^representing partly flnished 
hand-axes—were found in the Acheulean strata. 

In the discussion which’"followed the paper, Prof. 
W. J. Sollas said tliat we now have convincing 
evidence that the greater part of tlie Mousterian 
was glacial, and late glacial—^Wiirm—at tliat. It is 
possible that the earlier Mousterian implements of 
the ^pe of La Micoque belong to the interglacial 
Riss-Wtirm. The Upper Acheulean implements found 
at the t<m of the lower loess must therefore be referred 
to the Kiss glaciation. There are difficulties, how¬ 
ever, and while it might be expected that something 
intervened l)ctween Acheulean and Mousterian, there 
is no evidence that anything did. Mr. Bury pointed 
out that while on this site there is a separation 
between Chelles and Acheulean types, such separation 
does not occur in the gravels south of tlie Thames. 
Curiously, the site also shows a gradual climatic 
change working up from Acheulean to Mousterian, 
while south of the Thames the implements occur 
at different levels—the Acheulean at loo to 150 ft., 
and the Mousterian, if occurring in gravels at all, 
at lower levels. It was lliis apparently to which 
Prof. Sollas referred. 

Mr. Peake said that this investigation appears to 
clear up the diflerenco between rnonoglad^ists and 
polyglacialists. One point, however, has not lieen 
cleared up, and that is the relative jwsition of the 
different industries. On the Continent it is generally 
held that the Mousteridn equated with the Wurra, 
but in America Prof. Osborne at least appears to 
have abandoned this position. Tlie {jucstion arises, 
which of the four glaciations recognised on the 
Continent equate with the three glaciations for which 
there is evidence here ? Prof. Boulc has maintained 
that he is unable to find marked evidence for the 
f'tunz glaciation in Western France. This suggests 
that the centre of glaciation was farther ea.st, and that 
similar cojiditioiis prevailed in this country. In 
this case our throe glaciations would equate with 
the three later of tlie Continental glaciations. 


University and Educational Intelligence. 

Leeds. —C^nc of the most important departments 
of the University is that which deals with agriculture, 
for, while the University is situated in a great industrial 
city, it is also the centre of the largest agricultural 
county in England. A new building for the depart¬ 
ment IS about to be commenced. This has been made 
possible by the generous help received by the Univer¬ 
sity from several sources. The late Mr. Walter 
Morrison gave a sura of 10,000/., a donation which, 
by his wish, remained anonymous during hi.s lifetime ; 
a Treasury grant through the Ministry of Agriculture 
and Fisheries of 12,000/., promised in 1014, has been 
increased to 15,000/.; the Yorkshire Council for 
Agricultural Education has contributed approxi¬ 
mately 10,000/.; and there have been numerous other 
donations. The University is providing the site 
and the balance of the money required. The build¬ 
ing will be located in University Road, west of 
the buildings of the Textile (Clothworkcrs) group, 
and will occupy a plot 190 feet long by 125 feet 
deep. 

London. —The following doctorates have been 
awarded, the subject of the thesis presented appear¬ 
ing after the name : x.,. 

Ph,D, {Science) E. M. Barlow (University 
Coll^6): *' Au Investigatiioh. ol the Frictm between 
Sliding to the 


produced by Electric Currents passing across such 
Surfaces "; Miss F. E. Barnett (Northern Polytechnic 
Institute): " Some Problems of the Endodermis— 
The Distribution of the Endodermis in Angiosperms, 
with some Observations on the Function of the 
Endodermis*’; W. A. P. Challenor (Imperial College, 
Royal College of Science): “ Conditions underlying 
Carbon Ring Formation " ; B. W. Clack (Birkbeck 
College): “ A Research on Diffusion in Liquids ” ; 
P. W. Cunliffe (King’s College) : “ (a) Studies in 
Photo-Chemical Light Sources ; {b) Studies on the 
Photolysis of Ai^ueous Solutions of Hypochloroua 
Acid and of Clilorme ” ; F. Dickens (Imperial College, 
Koj'al College of Science) : “ The Conditions of 

Formation of F'our- and Five-membered Kings from 
Substituted and Unsubstituted Open Carbon Chains "; 
Miss C. 11 . Griffiths (Birkbeck College) : “ (i) Diffrac¬ 
tion Patterns in the presence of Spherical Aberration ; 
(2) Co-efficients of Diffusion of Potassium Chloride. 
Sotlium Chloride, and Potassium Nitrate determined 
from the published.experimental data of Mr. B. W. 
Clack by a method due to Dr, Albert Griffiths ” ; 
A. A. S. El Kirdany (Imperial College, Royal College 
of Science) : “ The Calculation of the Motion of an 
Inviscid Fluid round an Aerofoil when Cyclicity is 
assumed to be present ” ; Miss 1 . K. Ktiaggs (Imperial 
College, Royal College of Science) ; “ The Relation 
between tlie Crystal Structure and Constitution of 
Carbon Compounds, with special reference to simple 
Substitution Products of Methane ” ; K. C. Paniiya 
(Imperial College, Royal College of Science) ; “ The 
Influence of Groups on Carbon Valency Direction ” ; 
H. A. Piggott (Imperial College, Royal College of 
Science): A Study of the Conditions which aeter- 

mine the Mobility (or otherwise) of certain Potential 
Tautomeric Systems of the Glutaconic Acid Type in 
the Aromatic Series ” ; H. H. Potter (Kiug's College); 
“ Some Experiments on the Proportionaflty of Mass 
and Weight ” ; L. Rcbekoll (King’s College) : " 
Studies in the Photolyses of Formic and Ox^ic 
Acids; (/;) Studies in some Photochemical Light 
Sourc<» "; D. O. ShieLs (King’s College) : " The 
Adsoriition of Water Vapour and other Vapours by 
Cliarcoal ” ; IF Singh (Imperial College, Royal College 
of Science): " l-'ormation and Stability of Cyclic 
Compounds derived from B SuKstituted Glutaric 
Acid ” : 1 . W. Wark (University ('ollege) : “ Some 
Copper Complexes with Hydroxy-Acids ” ; A. F, A. 
Young (King'.s College) : “ The "J'hermionic and 
Photo-Electric l^opertics of the Electro-positive 
Metals ” : F. Arnall (Chelsea Polytechnic): " Studios 
in the Nitration of Phenol " ; G. K. tdemo (Queen’s 
College, Oxford) : " Tlic Introduction of the B- 

chloro-ethyl Group into Phenols, Thio-pbenols, 
Aromatic Amines, etc. ’’; J. W. Cook (Sir Jonn Cass 
Technical Institute) : '* Some Derivatives of Antlira- 
cene ” ; B. S. Evans : " An Investigation into the 
Chemistry of the KeinscU Test for Arsenic and 
Antimony, and its Extension to Bismuth ” ; P. T. 
Freeman : “ On the Binaural Location of a Source 
of Sound of Low Frequency, and its Application " ; 
S. I. I^ivy : (1) “ Studies on Cyclic Ketones, Parts 
11 . and 111 .” ; (2) ” An Attempt to resolve an 
Oxonium Salt ” ; (j) ” The Action of Amino-Acid 
Esters on Ethyl Dicarboxyglutaconate ” ; (4) ” (4'- 
Mcthoxy-r-naphthyl)-2-chromon ” ; A. H. Stuart: 
“ The of securing Rigidity in Sn Aeroplane 

Wing”: and C. L. Witliycomhe (Imperial College, 
Hoyi College of Science): ” Neuroptera, their Bio¬ 
logy and Anatomy,” 


AppuCATlONS.are invited for the Drapers' Company's 
research ajffiotohip in dyeing at the Technical 
The scholarship includes re- 
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Societies and Academies. 


mission of fees, togetlier with a maintenance grant of 
100?. per year. Further particulars and forms of 
application may be obtained from the Secretary of the 
College. 

A REPORT on “ Health for School Children " pre¬ 
pared by the National Child Health Council's advisory 
committee on health education has been published 
by the United States liureau of Education as School 
Health Studies No. i. Its keynote is given in the 
following words : “ It is essential that health shall 
not be regarde<l as an isolated subject. . . . Health 
motives and practices should permeate the whole 
school life and work. Methods of teaching health, of 
illustrating health, and of living health cannot be 
torn out or set apart from the child's life, but should 
be woven into its very fabric.” It follows that all 
elementary-school teachers must be indoctrinated 
with proper health ideals and principles and inspired 
with an active appreciation of their importance: 
and likewise that the active co-operation of parents 
must be sought. Normal schools must give ail 
students a grounding in general science (chemistry, 
physiology, bacteriology, and biology), personal 
hygiene, community and social hygiene, and nutrition, 
including fundamental instruction regarding foods 
and normal growth ; but even more t'b.seiilial than 
instruction in these subjects is attention to the health 
of the students tliemsclves, for ” better far a young 
teacher thoroughly well and w'lth some enthusiasm 
for health and no method'', than one who is even u 
little neurotic, a trifle hollow-chested, but niethod- 
pcrfcct.” In summer sessions normal schools should 
make health courses obligatory. I’lic committee is 
considering the publication of a bibliography. 

” Philanthropy in the history of American higher 
education ” is the subject of a bulletin (i<’j2i, No. 26) 
of the l.hiited States Hureau of Etltication prepared 
by Prof. Sears, of Stanford University, California. 
The writer, suTnming up the results of his researches, 
ob.servcs tlial altliough tlie ” dead hand ” may be 
said to rest in some degree upon most of the institutions 
of higher education, their vitality is not appreciably 
affected thereby. This is attributed partly to colleges 
and -universities refusing gifts to which umlesirable 
conditions arc attachctl. and partly to tlie good sense 
generally evinced by licnc^factors. A description is 
given of a new type of foundation which is said to be 
coming rapidly into favour. It combines some of the 
characteristics of a joint-.stock company with those 
of a public trustee. The Cleveland Foundation, the 
first of this type. ha.s for its object ” the mental, moral, 
and physical improvement of the inhahitants of the 
city. It receives gifts and bequests, however small, 
and whether accompanied by any expression of 
wishes as to their di.sposition or not, but undertakes 
>to respect such wishes only in so far as shall seem to 
the board of directors wise and beneficial. The 
members of the administrative committee arc ap¬ 
pointed partly bv the mayor, the judge of the probate 
court, and the federal district judge, and partly by 
the trustee company w'liich manages the principal 
as a single trust. Prof. Scars does not allude to the 
injurious effects on college administration of the 
habit of looking to philantliropists for gifts, yet it is 
notorious that college pre.sidenls have sometimes 
been chosen mainly on the ground of their .supposed 
efficiency as soliciting agents ; nor does he mention the 
all-important consequence of so-called benefactions— 
that they must, in the end, to use the ypjrds of anothCT 
writer on this subject, “ involve a^J^sonak responsi¬ 
bility and a personal scrutiny : somebody must sweat 
blood with gift money if its effect is not to do more 
harm than good.” 


Paris. 

Academy of Sciences, July 16,—M. Albin Haller 
in the cliair.—L. C. Jackson and H. Kamerlingh 
Onnes: The magnetic properties of gadolinum 
clhylsulphate at low temperatures. The determina¬ 
tion of tlie magnetic susceptibility of the powdered 
salt at temperatures ranging between i4°'56 K. (the 
lowest tcmi>craturc obtainable with liquid hydrogen) 
and 2yi“*5 K., showed that gadolinum ethylsulphate 
obeys Curie’s law, the prc^uct of the molecular 
s«sce|)tibility and the absolute temperature was 
coastant, A single large crystal, the salt, altliough 
crystallismg in the hexagonal system, was found to 
be magnetically isotropic.—J. li. Senderens and J. 
Aboulenc: The catalytic preparation of the amino- 
cyclohcxiinols Para- and ortho-nitroplieiiol are 
reduced by hydrogen under pre.ssure {50 atmospheres) 
in the presence of nickel a.s catalyst. The ndiiction 
hikes place's in stages ; at go'’ C. anunophenol is 
produced, but if the tcinj^craturc is raised to 180” C., 
additional hydrogen absorption occurs and ammo- 
cyclohcxanol is obtained.—(diaries Nicolle and E. 
Conseil. Now facts conccrmiig measles. Preventive 
vaecnuition. (“onditions of contagion. The serum 
ot convalc'scents confers a temporary immunity from 
inlecUoii: serovaccnialion, an inj'octioii of scrum 
from a convalescent, loilowed 24 liours later by 
injection of blood from a patient with measles, 
centers a longer immunity. Contrary to the accepted 
view, the autlior maintains that one attack ol measles 
does not confer jicnuanent immunity, but a recurrence 
of the disease may be so mild (a rise of tcnijicraturc 
only without eruption) Uiat the iiiiture of the disease 
on tlic second attack may escape recognition — 
Pliilip Fox: Measurements of stellar jiaralla.x at the 
Dearborn Observatory. Data lor 31 stars are gis’eii; 
each figure ls derived from measurements of from 
II to 21 photographs.—M Holweek : A liigh-power 
lamp for wireless telegrajihy with removable parts. 
Diagram and description of a Inode lamp of lu kilo¬ 
watt type now m use for postal service at the Eiliel 
Tower station. The lamji can be taken to pieces, 
the joints being either rubVier or ground glass. For 
maintiimmg the vacuum, the lamp is permanently 
connected with the hcliCoida! molecular pump, 
described in mi earlier communication [Camples 
nndits, 177, p. 43).—A. DauvilUer: An experimental 
verilicalion of tlie theory of Kontgen ray spectra due 
to a multiple atomic ionisation.—Pierre Auger : The 
secondary /^-rays produced in a gas by the X-rays. 
By a modification of C. T. K. Wilson's method, taking 
simultaneous photographs in two jierpcndicular 
directions, information has been obtained about the 
trajectories of the electrons tom from the atoms of 
a gas by a bundle of X-rays.—M. Escher: The 
polonium earned down with bismuth hydrate in 
soda solution. When an acid solution containing 
bismuth and polonium is precipitated with soda, the 
polonium is distributed between the precipitate and 
the solution. The distribution of the polonium 
between tlie two phiiscs is a function of the number 
of molecules of bismuth and of soda present in a 
given volume of the mixture. Two sets of experi¬ 
mental results arc given m graphical form.—N. 
Yannakis: The vapour pressures of mixtures of 
hydrochloric acid and water.—P. Mondain Monval: 
llic allotropic transformation of ammonium nitrate 
at 3a® C. From the law of solubility given by 
Chatelier, it follows that two vs-rieties of tlie same 
salt having different latent heats oi solution should 
have diiSerent solubility curves, and at their point of 
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intersection, the two curves having different direc¬ 
tions, should show an angular point. Determinations 
of the solubility of ammonium nitrate at eleven 
temperaturevS between 26*7® and 39*2® C. aind calori¬ 
metric experiments on the same salt at 28° C. and 
36° C. give results confirming the views of lx Cliatelicr. 
—P. Laffitte : The propagation of the exi)lo.sivc wave. 
A study by the photographic method ot the cx])lo.sion 
of mixtures of carbon bisulphide and oxygen in 
spherical glass vessels.—Mile. Chami^ : The ionisation 
produced by the hydration of quinine sulphate.— 
Albert Colson : The range of the displacement of 
equilibrium.—E. Decarriire : The catalytic oxidation 
of ammonia by air in contact with pure jxilladimn. 
The yield of oxidised nitrogen is a fimclion of tlie 
temperature of the catalyst, the ]K:rceiitagc of 
ammonia in the gas entering, and also of the physical 
state of the metal. The results of cxpenmeiits on 
the effects of the last factor arc given.—Andr6 Job 
and Andre Samuel; Oxidation ])hcnomcna in the 
complex nickel cyanides : valence, co-ordination, 
coloration. -M. Marange: Tlic identification ol 
cocoa butter by miscibility curves.-—M. Haehl: 
/5-C'hlorodiphcnylsnIplione. fho chUmMliphenylsul- 
phonc prepared by Beckurts and Otto lus been 
prepared by another method and is shown to be tlic 
para conqiound—b. Bert: The chlonde ot cuinyl- 
magnesium.—Mile. N. Wolff: The furfural- and 
difurfural-v-nietliylcyclohcxunoncs.—U. Fosse and A. 
Hieulle: Xanthyl-allantoin. The prccijiitation of 
this compound from an mudic acid solution serves 
to identify allanlom, and to precipitate it from 
solution contaiuiug very small proportions.—A. 
Mailhe : The pri^paration ot petroleum starting Irom 
vegetable oils. ].)ry distillation of rape oil with zinc 
chloride gave moie than 50 per cent, ot liydrocarlxms 
consisting of parai'fins and unsaturalcd ethylene 
derivatives.—Andre Helbronner and Gustave Bern¬ 
stein : The action of the antioxygens on rubber. 
Crude dcpolymenscd rubber ls pre.s<Tve(l from oxida¬ 
tion by the ])rescnce of .siniUI proportions of anti- 
oxygen.s, such as tannin or hydroquinonc. Vulcainscd 
rubber thus treated docs not show the usual eltecls 
of ageing.—Paul Woog: Direct observation of the 
hydration of hydrocarbons.— A. Loubi^re: A new 
genus of Pyrenomycetes. • Emile E. Terroine, R. 
Bonnet, and P. II. Joessel: The inilucnce ot tempera¬ 
ture on the energy yield m germination.—A. Polack: 
The correct form ol the experiment on the chromatism 
of the eye by the partial closing of the pupil.—U. 
Faillie and j. P. Langlois : The vertical oscillation 
of the centre of gravity of the body while walking 
down an inclined plane.—Mmc. Anna Drzewina and 
Georges Bohn : The infiucnccof light on the activating 
power of the sjierm of the sea urchin.—Ch. Dejean: 
K 61 c of the middle layer in the assemblage of the 
first beginnings of the eye.—P. Lecene and H. Bierry: 
The demonstration of the presence of sucrasc in the 
wall of the mucoid cysts of the ovary. 

Calcutta. 

Asiatic Society of Bengal, July 4.—J. Coggin Brown • 
On the occurrence of Osirea gryphotfles Sclilotlicim in 
Calcutta. Specimens were found near the surface in 
excavations for a new building in Calcutta. They 
provide no new evidence on the ipieslion of a former 
extension of the sea over the pre.sent site of Calcutta. 
—H. C. Das-Gupta: On the fossil Pectinidaj from 
Hathab, Bhavanagar State (Kathiawar).—P. N. 
Missra : Lakshman Samvat. Calculation of European 
equivalent dates for 16 Lakhsman Samvat dates on 
various assumptions as to the beginning of the era.— 
H. C. Ray: Allusions to Visudeva riAvaM- 
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putra in Vedic literature. Vasudeva Kfi^hpa is 
mentioned not only in the Epic and the Purinas 
but also in at least two works of the Vedic literature. 


Caph Town. 

Royal Society of South Africa, May ib.—Dr. A. Ogg, 
president, in the chair.-—P. A. van der BijI: Notes 
on sonic South Afiican Xylarias.—A. Ogg The 
crystalline structure of the alkaline sulphates. In '' 
conjunction with Lloyd llopwood it was shown' 
that the crystal unit of alkaline suljihatcs contains 
four molecules. With sulphur atoms at the corners 
and the f.icc centres, and with the nitrogen atoms at 
the centres of each of the eight rhombs into which 
the uml can be divided by planes through the centre 
of the unit at right angles to one another and parallel 
to the faces, w-c can build up a .structure which 
explains the structure of the ammonium sulphate 
crystal. The nitrogen atoms lie at the centre of 
a tetrahedron of hydrogen atoms, each hydrogen 
connecting up to an oxygen atom, winch in turn 
comiecls up to a sulphur atom. In the structure 
for potassium, rubulium, and cie.sium sulpliatcs, if 
the metals with sulphur He along the diagonal of the 
100 lace ol the unit, the length of the diagonal, 
assuming Bragg’s values for the atomic diameters, 
agrees with IIkwc found from X-ray measurements. 

Washington, D.C. 

National Academy of Science^ {Proc. Vol. 9, No. 6, 
June).--L. P. Eisenhart: AnotJier mlcrprctation of 
the fimdanie.ntal gauge-vector Wcyl’s tlieqrv of 
relativity.—G. Y. Rainich : TensoVanalysis without 
co-ordinates. A method of donviirg the theory of 
surfaces without introducing noticms having no 
intrinsic significance such as transformations, co- 
variants, and contravananl quantities, Mhc funda¬ 
mental tensor gij etc.—A. B. Coble: ‘Geometric 
aspects of the Aliclian modular functions of genus 
four ( 111 .).—IL 1 ). Curtis: On irregularities in the 
velocity curves of spcctro.scO})ic binaries. The spectro- 
graphic velocity curves of .some of the Cepheid variable 
stars seem to lit elliptical velocity curves, each with 
a single oscillation or hump which occurs near the 
lime of iiiaximinn velocity of approach. This is in 
agreement with Duncan’s theory of a large and 
tenuous star rotating about a darker companion in 
a slightly resisting medium.—W. J. Luyten : On the 
fonn of the distribution law of stellar velocities. 
The distribution and .space velocities of the stars 
which have been observed within a sphere with the 
sun as centre and of radius 10 parsecs seem to fall 
on a simple logarithic error curve.—C. G. Abbot and 
colleagues: The solar prelude ot an unusual winter. 
The mean monthly values of the solar constant^ 
determined at Mount Harqua Hala, Arizona, and 
Mount Montezuma, Chile, decreased throughout 1922 
and the early part of 1923. This seems to have been 
related to unusual weather conditions in the United 
State.s.—C. E. Mendenhall and M. Mason: The-4 
stratified subsidence of fine particles. Suspension! 
of rock particles were allowed to settle in rectangular 
tubes across which a tciniierature gradient was 
maintamed. Stratification occurred ii^ the tubes 
where the amount of suspended material increases 
appreciably with depth, but too great a temperature 
gradient destroys any strata. The effect seems to 
be due to convection currents which circulate in 
dcfiitite layers.—M. Mason and C. E. Mendenhall: 
Theory of the settling of fine particles. An expression 
mvinp the oosition of layer boundaries is oerived. 
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Experiments on two groups of tubes of suspensions 
show that the rate of fall of the layer boundaries is 
independent of the temperature gradient within mde 
,Hinite, and the position of the layers is a function of 
<j6nccntration, time of settling, and thermal gradient. 
—E. H. Hall: The quasi-equation P=-TdV/«iT. If 
two plates of dissimilar raetals are connected through 
wires made of the same metals, the platens .show 
opposite charges. If unit charge is made to pass 
from the po.sitivc to the negative plate, heat is 
absorbed ; this includes the Peltier effect at the 
junction. Assuming a nuuss-law of equilibrium 
between the ions and electrons of the metals, heat- 
energy is absorbed at the free .surface of the metals 
m addition. This added to the l^cltier effect gives 
nearer accordance with experimental results.—E. F. 
Nichols and J. D. Tear: Joining the infra-red and 
electric wave spectra. A Plcrtzian doublet with 
minute platinum cylinders acted as the source of the 
waves. The receiver con.sisted of a Nichols radiometer 
in which the vanes were imca strijis carrying thin 
deposits of bright jilatinuni. A new form of reflecting 
echelon analyser wa.s used for the wave-length 
measurements. By these means electric waves of 
lengths varying from 7 mm. to o-sso mm. were 
produced and detected, thus fiverlapping previous 
measurements for infra-red radiation (f.g. Rubens and 
Von Baeycr, 0*320 mm.). 

(Proc. Vol. 9. No. 7, July).—A. E. Kennelly: 
On the constant ratio of moan-to-mid potential 
or current at succcs.sivc equidistant points along 
a uniform electric conducting line, real or arti- 

• ficial, in the steady .state. The theorem also 
applies to tables of hyperbolic sine or co.sme 
functions where the angle increases in uniform 
arithmetical progression, and to tables of where ^ 
increases m uniform arithmetical progression.—K. 
Brown : Some recent measurements of transatlantic 

.-radio transmission. A high-power vacuum tube 
transmitter with an output of 200-300 amperes of 
'57,000 cycle alternating current is u.sed at Rocky 
Point, T,ong Island, pr^ucing continuous radiation 
of about 5250 nielre.s wave-length. A receiver in 
Ixmdon cv'aluute.s the absolute root mean square of 
the electric field produced. The field rises sharply 
to a maximum during the period when the route is in 
darkness, but does not exceed the value calculated 
^irom the Austin-Cyhen radio-lransimssion formula. 
- Good night transmi.ssion seems to be due to a diminu¬ 
tion of lo.sses by absorption rather than to focussing 
.effects.—C. B. Davenport: Body build and its 
inheritance, 'flic ratio, ch<?st girth to stature, or 
Aternatiy^y weight to stature, was used as an index of 
•j bflil^ in riftn. A .solid figure generated by combining 
, the variability curves with developmental curves shows 
two main ridges, indicating two main types, medium 
^|ft*ild and llc.shy ; the latter .seems to refer to the 

* progeny of fleshy and slender strains, showing 
dommance of fleshiness.— G. C. Evans: A 13 ohr- 
Langmuir transforinaliun. Mathematically, Lang¬ 
muir's completely static atom can apparently be 

4# shown to be equivalent to the Bohr atom with a 
■circular orbit.—G. A. Miller : Form of the number of 
the subgroups of a prune power number.—G. Breit: 
(i) The interference of light and tlic quantum theory. 
Assuming t;Hat radiation momenta are transferred m 
quanta, expressions are derived which represent the 
effect of (a) a diffraction grating of infinite widtli, {b) 
a finite number of narrow, parallel, co-planar and 
equal slits, and (c) a slit of finite width. (2) Note on 
tile widrii of spectral lines due to colUsioa and quan¬ 
tum theory. The amounts of the broadening appear 
to be neany.-equal to those given on the wave tl^ory 


of light and can be accounted for similarly.—P. A. 
Ros* : Change in wave-lengtli by scattering. Experi¬ 
ments were made to detect the change in frequency 
of X-rays and 7-rays on scattering by paraffin, 
aluminium, and graphite suspected by Compton. 
Relevant equations indicate that the change of wave¬ 
length is independent of the primary wave-length. 
No such sliift was observed by scattering the ^en 
mercury line at 180® from paraffin. Using photo¬ 
graphic methods and X-rays; tlie required displace¬ 
ment (about 0*025 ^■) observed by .scattering 
the a, and a- lines from calcite at 90° from paraffin. 
Another unsnifted line was recorded.—E. L. Nichols : 
Notes on germanium oxide. The powdered oxide was 
lieated, side by side witli a uranium oxide surface, in an 
oxyhydrogen flame. The radiation of uranium ojdde 
being practically equivalent to black-body radiation, 
a comparison of tiie two gives approximately the 
radiation of germanium oxide, in terms of black-body 
radiation. Preponderance of blue at lower tempera¬ 
tures and of red near fusing point are the character¬ 
istics. The reversal jximl is 1225® C, and melting point 
J400®C.—C'. Wissler : The correlation of respiratory 
and circulatory data for adult males. Pulse rates 
in men before and after exercise show a high cor¬ 
relation ( +0*73): pulse rate correlates with respira¬ 
tion rate (+0*45) but not witli blood pressure and 
chest mobility. Breathing rate and chest mobility 
appear to be complementary (correlation-o* 46), i.e. 
a man with a mobile chest automatically brcuriics 
deeply.—T. W. Vaughan : .Studies tjf the larger 
tertiary foranunifera from tropical and subtropical 
America. There appears to be 110 evidence of de¬ 
posits of Lower Cretaceous age ut relatively shallow 
depths m Florida. Deposits of middle and upper 
Oligoccuc age occur m northern Colombia. An 
evolutionary sequence from ancient Eocene forms 
of Lcpidocyclina with menchonal chambers, pointed 
inner ends, and curved outer walls, to siiccies with 
hexagonal and rhomboid chambers, is suggested.— 
S. 0 . Mast: Mechanics of locomoUtm in Amceba. 
Three regions are differentiated in Amwba protetts: 

(а) a central elongated fluid portion (plasmasolj ; 

(б) a granular layer surrounding the fluid (plasmagcl), 
and (i:) a thin clastic surface membrane (plasma- 
lemma) ; (6) and (c) are semipermcuble and (a) is 
hypertonic. I,ocal swelling of tlie plasmagcl occurs 
at the tip of pseudopodia with liquefaction on the 
inner surface at the po.sterior end. Gelation of 
plaamasol occurs at the outer posterior border of the 
swelling. Thus a forward flow is produced which is 
translated into motion by the adhesion of the plasma- 
lemma to the substratum. 
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The Helicopter: is it worth a Prize? ' 

ULES VERNE is responsible for the idea 
helicopter, and as a writer of works of imagina¬ 
tion he invented devices with ease. The aeronautical 
engineer asked to produce a helicopter must recognise 
some limitations of his powers, and one is led to wonder 
whether the author of “ The Clipper of the Clouds ” 
could have solved tlu* problems associated with the 
materialisation of his ideas. Press comments on the 
official conditions for the test of a helicopter, and the 
wording of the rules by the Air Ministr)’, raise the 
principle involved in this idea in a form of consider¬ 
able interest to men of science. In the Times of May i z 
appeared the following paragraph: 

“ Still, the Air Ministry' cannot afford to neglect 
the possibility that some practical helicopter may 
suddenly be evolved, and by their action they have 
made reasonably sure that any such development will 
come before their notice.” 

To guard against the pos.sibilily of ignorance in this 
particular direction, prizes to the total value of 50,000/. 
have been offered; the cost of the aeronautical research 
at the National Physical Laboratory is about 23,000/. 
per annum. The construction of the Brennan heli¬ 
copter by the Air Mini.stry at Famborough js variously 
estimated to have cost from 60,000/. to iee,oeo/.; lack 
of separate accounts for research and ad hoe experi¬ 
ments make it difficult to estimate the cost of scientifio' 
research at Famborough, but it is probably of the 
same order as that at the National Physical Laboratory. 
It is believed to l)e inadequate for systematic progress 
on the full scale, with the rc.sult that Britain is far less 
active than America.' 

Is the Air Ministry in danger of losing the substance 
for the shadow in giving prominence to a policy bas^S'^* 
on accidental strokes of genius rather than on patient 
and certain inquiry ? Scientific workers at least will 
realise how foreign such a policy is to their owlU 
work. 

Leaving this issue, which needs no elaboration in’ 
the columns of Nature, it is interesting to examnH, 
the prize scheme on technical grounds. A passage” 
which crystallises the underlying idea says : “a 
successful helicopter—that is, a machine capable of 
rising vertically from the ground under its 
power, . . .” thereby indicating the property to 
which chief importance is attached as that which 
allows an aircraft to leave the ground ^and return 
to it without the high forward velocities of 50-60 miles 
per hour normal to the aeroplane. Such a property 
added to an aeroplane would be welcomed by all 

* Sw Um WUbor Wright memorial loeture before the Royal Aenmaulical 
Sorioty Dr. Amea,Ckriniiaa of the Baecattve Canunittee of the Ameri^ 
NtUcu Advkory Commlctae ioc Aeronautlm {1933}. 
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interested in flying, l)ut teclinical opinion, as voiced 
in public discussions, considers that in attaining this 
feature by the helicopter almost every otlier desirable 
quality of a flying machine is sacrificed. 

Criticism has turned largely on tlic lack of eflidency 
and safety in the helicopter. The airscrew is not a 
new device and llie principles of its operation are well 
establisiied ; elRcicncies of 75 per cent, can be reached 
and utilised in the aeroplane because it is an aeroplane. 
This point is of some interest and merits further .study; 
all heavier-than-aircraft are .supported during fliglxt 
on the sacrificial principle, that i.s, sometlnng else is 
driven down to keep the aeroplane from falling under 
the influence of gravity. In the aeroplane tlie utilisa¬ 
tion of power in jiroducmg lift i.s indirect, for the air- 
.screw is made to overcome the resistance of the aero¬ 
plane, whilst the wings produce the down current, 
and by reaction, the lift. This lift may be nine times 
as great as the thrust of the screw, and is rarely less 
than three times its amount. 

The arrangement is cfliciont Ix'cause tlic wings arc 
large organs; it i.s the momentum generated jier 
second which produces hit, whil.'it the jiowcr required 
is roughly measured by the energy tlirown away in 
the downwardly moving air. The loss of energy for 
a given lift decreases progressi\'ely as tlie area of the 
downward stream is increased, and hence tlie cfTiciency 
of tite aeroplane follows, in ))art, from the use of large 
wings. If the lielicopter i.s to compete with the 
aeroplane on the .score of efliciency its lifting screws 
must be large. 

As the extreme <’a.se of large size, <'onsider two 
aeroplanes flying in a circle and connected by some 
framework at pre.sent uiulcfmeJ, except that it sup¬ 
ports a cor at its centre. A first pniblem is immedi¬ 
ately indicated—means must be provided for keeping 
the car free from rotation. If tlie aeroplanes are far 
enough apart their efTiciency will remain as before, 
and as supporters of weight are fully effective. As 
a means of getting from place to place the combina¬ 
tion is, of course, useless ; modification of the problem 
Itill leaves us with the obvious conclusion that, whereas 
the wings of an aeroplane travel directly from point 
to jx)int, those of the helicopter follow .sinuous and 
longer paths. The argument seems to l>e fundamental 
and to exclude the helicopter from the degree of 
efficiency as a means of transport which can be reached 
with a good aeroplane. 

Returning to our example, it will be found that a 
new factor enters into the problem as the two aero¬ 
planes fly in smaller and smaller circle.s; each passes 
through the downwash produced by the other and 
by itself on previous passages. If near enough, this 
interference becomes very important, and it constitutes 
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the only real difference between the helicopter as 
hitherto projected and the airscrew as commonly used. 
In looping, pilots frequently feel a bump on closing 
the loop, although some fifteen seconds has' elapsed 
since the first passage and the distance travelled has 
been about 1000 ft. A further illustration explained 
on this principle arises from the observation that an 
increase of thrust arises from the sideway.s moving of 
a stationary airscrew, and therefore may be expected 
in a helicopter when u.sed for transport. 

All this is known, and the principles were laid down 
many years ago by the late Lord Rayleigh and others. 
Combined with modern data, it is po.ssiblc to use 
existing knowledge to predict the limits of efficiency 
of a helicopter and to rely on the result.s. The design 
of the structure which holds the wings together presents 
greater difficulties, and attempts to build helicopters 
now may react favourably on structural design, but 
probably at a cost far m excess of that required to 
produce the same results by research. 

Most of the attempts at helicopter design have led 
to screws some 40 to 60 ft. in diameter moving on 
the periphery at speeds of 70 to 100 m.p.h. devices 
produced in more than one countr>' have lifted them- 
•selves into the air, but little has been attempted in 
free flight. The Air Mmi.siry has announced the 
development of the Brennan helicopter to the stage 
of lifting itself, and only ten per cent, of the prize 
money is allocated to the extension of this performance 
from a few feet to vertical flight up to 2000 ft. in a 
light breeze. 

Tlie rest of the competition relates to transport and 
control. One particularly hazardous requirement is 
that the helicopter “. . . must descend vertically from 
u height of not less than 500 ft. without engine. . . J* 
It is a crucial test which, 1 believe, would involve 
txirtain death to the pilot who attempted it in the 
helicopters .so far devised. In the case of engine 
failure, the helicopter at best is less effective than 
a parachute having an area equal to its blade sur¬ 
face, and is quite unable to provide an adequately 
small rate of descent. At its worst it is far inferior 
to this. In all rircum.slances the aircraft will require 
control, and the solutions hitherto proposed do not 
inspire confidence. It is evident that even the essential 
principles of a happy solution depend on that stroke 
of genius for which the Air Ministry is appealing and 
which it appears to think only needs a monetary 
stimulus to become operative. 

Unlike the helicopter, the aeroplane does not lose 
its lift when the engine fails. It must perforce descend, 
but all its controls remain intact and danger comes 
only if the available alighting ground is unsuitable. 
Safety in aeroplanes is a subject for insistent inquiry, 
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but marked improvement appears to be mear real¬ 
isation. Safety in a helicopter presents unsolved 
difficulties. 

What^ then, is the purpose of the helicopter? Pre¬ 
sumably the use is to be military and secret. Outside 
opinion has not made any satisfyinj^ gue.ss, and in these 
circumstances men of science, as well as aeronautical 
engineers, are disturbed by the evidence which this 
prize scheme gives as to the direction of Air Ministry 
policy. It is not expei'tcd that any appreciable part 
of the fund will be called on, and tlie whole sum would 
not be grudged to the producers of a new and useful 
type of aircraft. The fear is that, in following a “ wdll 
of the wisp,” insufT^nt attention will be given to 
systematic research on which, in the i)ast, British 
constructors have been able to maintain a high quality 
for tlieir productions. L. Bairstow. 

Life of a Naturalist and Teacher. 

The Days of a Man : being Memones of a Naluralhi, 
Teacher^ and Mtnor Prophet of Democracy. By 
David Starr Jordan. Vol. i : 1851-1899. Pp. 
xxix + 710 + 56 plates. Vol. 2: 1900-1921. Pp. 
xxi-j-9ofi-1 56 plato.s. (Yonkcr.s-on-IIudson, N.Y.: 
World Book (o.; London : G. G. Ilarrap and Co., 
Ltd., 1922.) 15 dollars. 

HE Day.s of a Man ” is tlie title chosen by Dr. 
David Starr Jordan for Ins autobiography. 
Dr. Jordan, who was horn in 1851, has been for many 
years the leading ichthyologist in America, and is the 
author of a large number of memoirs on fishes, generally 
written in collaboration with his pupils. Of these the 
best known is the monumental “ Pishes of North 
America ” (1896-1900) by Jordan and Evermann, but 
perhaps liis wufk on the Fishes of Japan marks the 
greatest advance, for these had been comparatively 
little studied until his collecting expedition in 1900. 

Dr. Jordan's early tastes were for botany, in which 
he was so well-versed that even a.s a student at (Yimell 
he was teaching this subject. He was first led to study 
fishes by attending a vacation course for science 
teaf^ers organised by Louis Agassiz, and for many 
years afterwards he generally .spent his vacations in 
collecting and reporting on the fishes of some region, at 
first on his own account and afterwards for the American 
Government, whicli ultimately sent him so far afield 
as the Sandwich Lslands. It is perhaps worth men¬ 
tion tliat he invented the name “ Rainbow Trout ” 
in 1878. 

Notwithstanding his distinction as an ichthyologist, 
we are inclined to think that Dr. Jordan’s best work 
has been educational; and this applies even to 
ichthyology, since nearly all American ichthyologists 
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were taught by him. In 1879, at the early age of aS, 
he became professor of natural history in the University 
of Indiana, and did so well that in 1885 he was elected 
president. He had now an opportunity to show his 
genius for organisation and to put his educational ideas 
into practice. There were many difficulties, but he 
overcame tl^em. In his own words : 

“ In 1886 I made some sweeping changes, doing 
away with the fixed curriculum and adjusting the work 
so that practically all the subjects hitherto taught in 
the University, being elementary in their nature, were 
relegated to the first two years. Further than this, we 
instituted a ‘ major subject' system, by which each 
junior or third-year student was required to choose a 
speciality or ‘ major,’ and to work under the immediate 
advice of his ‘ major professor,’ wliose counsel in 
details he was obliged to .secure. An individual course 
of study was thus framed for each one. This system, 
which has now stood the test of more than thirty years 
in Induma, Stanford, and elsewhere, was originally 
developed by a committee 'consisting of Dr. Hans 
C. G. von jugemann, Dr. William Lowe Bryan, and 
myself. Its purpose wa.s to enable every one to make 
the most of his four college years, by seeking the best 
teachers and the subjects best suited to his tastes 
and capacity.” 

Whilst carrying out these and other reforms Dr. 
Jordan undertook propaganda work, giving lectures 
that made the aims and purposes of the university 
understood in tlie State of Indiana. At tlie same time 
he showed wise judgment in making new appointments, 
Campbell, the botanist, and Branncr, the geologist, 
being two of his early choices. 

Jordan’s success at Indiana was so great that in 
1891 he was the obvious man to select as president of 
the newly established .Stanford University. Here he 
had a congenial task, to plan out from the beginning 
the lines on which a university should be run and to 
select what men he liked to help him in the work. 
At first all went well, hut in 1893 .' 5 tanford’s death led 
to unexpected legal difficulties with regard to his 
estate, which seriously hampered the university, and'*' 
after this matter had been .satisfactorily disposed of 
came the earthquake of 1906, which wrecked a great 
part of the university buildings. On the morning of *' 
the earthquake Dr. Jordan received an invitation to 
become .secretary of the Smithsonian Institution; in 
other circumstances he would probably have accepte<J, 
but he felt that it was his duly to stay at Stanford, 
and he did so, becoming Chancellor of the University 
in 1913, and finally retiring in 1916, at the age of sixty- 
five. He has good reason to be proud of the flourishing 
condition and the high reputation of Stanford, and of 
the success of its graduates. 

Dr. Jordan is a man with high ideals and strong 
convictions, and he is a keen observer who has travelled 
in many lands. His views on men and matters are 





232 


NATURE 


[August i8, 1923 

fuU of interest and demand attention. He is strongly | German manufactory. He Attempts to remove what 


opposed to the use of alcohol and tobacco, and he 
regards war as an out-of-date and anti-democratic 
method of settling disputes. At one period he gave 
much attention to the reform of the American civil 
service, and in recent years he lias devoted a great 
deal of his time to lectures in America, Europe, and 
Japan in the cause of international peace, a subject 
on which he has written several books. When a mon^s 
life has been so strenuous and so varied the writing 
of an autobiography is a task of some magnitude. 
But it was well worth doing, and it has been well done. 
We congratulate Dr. Jordan and we thank him. 

C. T. R. 

The Structure of the Atom. 

(i) The Structure oj Atoms. By Prof. Dr. Alfred Stock. 
Translated from the Second German edition by S. 
Sugden. Revised and enlarged. Pp. viii-f-88. 
(London: Methuen and Co., Ltd., 1923.) 6x. net. 
(a) La Thiorie des quanta et Vatome de Bohr. Par 
Ldon Brillouin. (Recueil des Conferenres-Rapports 
de Documentation sur la Physique. Vol. a, 1” 
S6rie, Conferences 4, 5, 6. Itditc par la Societe 
Journal de Physique.) Pp. 181. (Paris: Les 
Presses universitaires dc France, 1922.) 15 francs. 
(3) Jnstitui International de Physique Solvay. Atomes 
et Electrons. Rapports et discussions du Conseil dc 
Physique tenu k Bruxelles du au 6 avril 1921 
sous les auspices dc I’lnstitut International de 
Physique Solvay. Pp. vii + 272. (Paris: Gauthier- 
Villars et Cie, 1923.) 20 francs. 

HE problem of the structure of the atom is one 
which for many years has exercised a fascina¬ 
tion for the scientific mind. Its solution demands the 
correlation of phenomena from many branches of 
physics and chemistry, and the repercussion of the 
jfCurrent ideas on the subject makes itself felt over a 
correspondingly wide field. It is a subject on which 
no worker in physics or chemistry dare allow his 
knowledge to become out-of-date, and in which other 
scientific workers take an interest which is by no means 
entirely extraneous. Owing partly perhaps to the 
distinction and lucidity of some of Its famous exponents, 
it has also aroused the interest of a wider non-scientific 
circle and has won for itself a distinctly “good press,” 
In the circumstances it is not surprising that books on the 
subject, addlessed to one or other of these numerous 
classes of potential readers, should appear at frequent 
intervals. 

(i) Prof. Stock’s little volume is addressed to the 
chemist, and contains a r«um£ of a series of lectures 
delivered by him to the works chemists of a well-known 
KO. 1807, VOL. ml 


he describes as the “ thorns of theoretical physics and 
mathematics ” which beset the tender feet of the 
chemist who would wander in the “ Wonder-garden ” 
of atomic structure. He has, in fact, pruned so 
remorselessly that the book resembles •rather a sketch 
plan than a garden, showing little more than the direc¬ 
tion of the main paths and the openings into some 
of the principal alleys. To abandon the metaphor 
which Prof. Stock himself suggests in his preface, the 
book contains a family, complete, but very brief, sum¬ 
mary of the various phenomena which have a bearing 
on the problems of atomic structure ; and a still 
briefer exposition of some of the current theories. A 
very interesting volume could be written around the 
synopsis thus provided. The fact that positive rays 
and the quantum theory occupy little more than half 
a page each, while the theory of relativity is consigned 
to a footnote, indicates the extreme condensation 
which has necessarily been employed to compress so 
vast a subject into so narrow a space. The reader will, 
however, learn from its pages how much there is to be 
learnt, and a brief bibliography points ourf^^principal 
sources from which the English readS^iKn obtain 
further information. 

(2) M. lion Brillouin’s book “ La Tliorie des 
quanta et I’atome de Bohr ” is addressed to the serious 
student of the subject. It forms the second volume of 
the series of reports which the Society Journal de 
Physique is publishing on various aspects of modem 
physics, and maintains the high standard which was set 
by M. de Broglie in his initial volume, “ Les Rayons X.” 
Probably no student of physics is entirely ignorant of 
Planck’s quantum theory, and its application to 
thermal radiations, or of Bohr's daring and brilliant 
extension of the quantum principle to the nuclear atom 
of Sir Ernest Rutherford which resulted in the calcula¬ 
tion of the hydrogen spectrum, and the evaluation of 
Rydberg’s con.stant; certainly one of the greatest 
achievements of theoretical physics in modem times. 

The later developments of the theory are far less 
known, nor has it been, up to the present, at all an easy 
matter to become acquainted with them. The original 
memoirs of Bohr and other distinguished workers on 
the same problem are scattered through the pages of 
many periodicals in many languages. Moreover, as 
was inevitable in a problem so complex as that of the 
motion not of three only but of many attracting and 
repelling particles, there have been numerous false 
starts and incorrect conclusions, and it has not infre¬ 
quently happened that, after mastering with some 
difficulty one of these essays, the student has 
found to his chagrin that it has been superseded by 
later work. H must t)o confessed, too, that the pioneea 
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of the theory, in their preoccupation with the extension 
of the subject, have not had too much pity on their 
weaker brethren, and it has not always been easy to 
discover either the exact nature or the physical basis 
of some of tiie principles to which lliey appeal. M, 
Brillouin’s lucid and authoritative survey of the 
whole subject is, therefore, particularly welcome and 
valuable. 

It was a happy inspiration on the part of M. Brillouin 
to preface his main t hesis with two preliminary chapters 
on tlie quantum theory of radiation. It i.s a subject on 
which the author has himself done much valuable work, 
and his excellent, though brief, account provides a 
firm basis for the developments wliich follow. The 
succeeding chapters on the tlieory of Bohr, on its 
applications to atomic structure, and in particular the 
account of the principles of selection and correspond¬ 
ence, are equally illuminating. 

It is not to i)e expected, from the very nature of the 
subject, that the volume .should he easy reading. The 
autlior has not shirked the very considerable mathe¬ 
matical difficulties wliich arc involved in the theory, 
lie has. however, minimised them as far as is consistent 
with a proper understanding of tite argument. Though 
it cannot be promised that the average student of 
physics will find hi.s progress through the volume an 
easy one, lie may be assured that his labours will be 
rewarded by a completer knowledge and a deeper 
appreciation of this important subject. 

(3) It is in no way derogatory to M. Brillouin’s 
excellent treatise to say tlmt it is surpassed in interest 
by the report of the proceedings of the council of di.s- 
tingui.slied physicists who assembled in Brussels in 1921 
under the pre.siclency of Prof. Lorentz and under the 
au.spices of the Solvay Institute, The number and 
distinction of the participants, each a ma.ster in his 
own particular brancli, and the variety and importance 
of the subjects considered would in themselves suffice 
to raise high expectations. It may be said at once 
that, in the’main, these expectations are fully realised 
by the volume which is now to hand. 

Each of the twelve closely related subjects chosen for 
discussion was introduced at the Conference by a report 
on the actual position of the subject, and these reports 
make up the main part of the text. Thus Sir Ernest 
Rutherford reports on the structure of the atom, 
M. de Broglie on the quantum relation in the photo¬ 
electric effect, Prof. Kamerlingh Onnes contributes an 
account of his work on paramagnetism at low tempera¬ 
tures and on the super-conductivity of certain metals 
it low temperatures. Prof. Bohr gives an account of 
the application of the theory of quanta to atomic 
problems, which is supplemented by a report from 
Prof. Ehrenfest on the fvindple of correspondence. 
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It is natural that the different authors should develop 
their subjects in slightly different ways, and .should 
assume sligiitly different degrees of previous knowledge 
amongst their distinguished colleagues, or perhaps we 
should ratlier say among the wider circle of readers for 
whom the reports were ultimately destined. In most 
cases, liowev'cr, the reports are so well conceived and so 
lucidh' expressed that the reader with only an element¬ 
ary knowledge of the .subject will have little difficulty 
ill following a very considerable part of them. It is, 
in fact, an open que.stion whether such a reader, at 
the expense of a little judicious “ skipping ” of the 
more recondite portion.^, would not attain a better 
appreciation of the pre.sent position of atomic physics 
from this volume than from many of the works osten¬ 
sibly written for his special benefit. This, of course, 
does not apply to the one or two reports of a mathe¬ 
matical cliaracter, such a.s tlie profound suggestions of 
the president. Prof. Lorentz, in hi.s notes on the theory 
of electrons which opens the volume. 

In addition to their expository' value, these reports 
have the great merit of opening up new avenues 
for discu-ssion and experiment. In dwelling on the 
very considerable achievements whidi have been 
brought alxmt, partly by tlie application of quantum 
theories to atomic proldems, it is apt to be overlooked 
that these theories present formidable difficulties in 
addition to the fundamental one of explaining them¬ 
selves. These difficulties arc clearly raised in the 
dis6u.ssions which follow the reports, and perhaps in 
none of them more clearly than in Prof. Barkla’s dis¬ 
cussion of M. de Broglie's report on the photoelectric 
effect. The discus.sinns, wliich are excellently reported, 
are full not only of scientific buL also of human interest. 
To the physicist, whether mathematical or ex¬ 
perimental, in need of a .subject for research they 
offer an ample choice of problems of fundamental 
importance. 

It is to be regretted that so long an interval has been 
allowed to elapse between the meetings of the council 
and the publication of its report. It was not to be 
expected that the members of the council would allow 
two years to clap.se before attempting the solution of 
some of the problems raised, and still less to be expected 
that their attempts should be entirely without success. 
In some particulars, therefore, the subject has advanced 
beyond the stage indicated in the reports. In the 
main, however, this applies only to minor problems. 

If it is true that intellectual satisfaction results from 
the discovery rather than from the knowledge of truth, 
a perusal of this volume will convince the reader that in 
this portion of physics he may confidently expect to 
find intellectual satisfaction for many years to come. 

J. A. C. 
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The Ascent of Sap. 


Tht Physiology of the Ascent of Sap. By Sir Jagadts 
Chunder Bose. (Cossimbazar Endowment Publica¬ 
tion.) Pp. xv + 277. (London: Longmans, Green 
and Co.; 1923.) i6j. net. 

HE author supplies in this book further ingenious 
experimental devices in which use is made of 
automatic recording methods and of various methods 
of magnifying .small movements. The rate of ascent 
of sap is measured by a mechanical method recording 
the re-erection of a drooping tis.sue as sap enters it, 
and by an eleclriral method in which a quadrant 
electrometer is used to determine change of electro¬ 
motive force between two points, one of which 
changes in turgor. By placing one electrode, carefully 
insulated save at the point, upon a graduated micro¬ 
meter screw movement, the instrument becomes an 
electric prolxj by which the most vigorous changes in tur¬ 
gor are traced in the Dicotyledon stem to the living tissues 
in the region between inner cortex and vascular tis.suc. 

The usual simple potometcr experiment is modified 
into a recording potograpli, whilst an ingenious bubbling 
method is introduced to measure the absorption of 
water by a cut shoot, and thus indirectly its tran¬ 
spiration, under varying conditions. 

Many interesting observations are recorded m this 
account of work in the Indian climate, notably tltc 
report upon the exudation of sugar solution from 
cut surfaces in the stem apex or the inflorescence of 
the palm. Thi.s exudation is shown to be quite inde¬ 
pendent of any direct supply of sap from the absorbing 
system of the root. 

The author’s attempt to reinterpret the phenomena 
of the ascent of sap in the light of his new experiments 
is not convincing. As the result of a discussion of 
earlier work, mainly based apparently upon the English 
translations of the text-books of Ilaberlandt, Jost and 
Pfeffer, it is concluded that transpiration from tfie 
leaf and exudation from the root do not provide an 
adequate mechanism for the ascent of sap, whilst the 
idle of osmosis is dismissed in two paragraphs. As 
opposed to this inadequate mechanism is advanced 
" a theory of cellular pulsation according to which the 
liquidinjected by the living cells into the wood- 
vascular tissue.” 

Later, the role of the xylem vessel seems practically 
to disappear—“ The uni-directional propulsion of sap 
depends u^n a sequence of pulsation from cell to cell. 
The sap expelled during the contraction of any one 
cell is absorbed by a cell higher up during its phase of 
expansion. There is then a propagation of a wave of 
contraction, preceded by one of expansion, in conse- 
qu^de of which the sap is,'as it wm, squeezed forward. 
No. 2So7i ' 


A succession of such waves maintain the continuous 
ascent of sap.” Though this may be clear to the 
author, the reviewer feels himself no nearer an under¬ 
standing of the actual movement of sap in the plant. 
The demonstration of this mechanism rests upon 
experimental evidence that temperature, poisons, and 
various other external factors afiect similarly sap 
movement and the pulsating mechanism, and upon a 
demonstration of clectro-motivc forces in tissues which 
are assumed to be manifestations of changes in cell turgor. 

The experimental evidence is, however, not employed 
critically; thus it is argued that transpiration is not 
essential to tlie ascent of sap because the author’s 
mechanical method shows a rapid tirb of sap in a 
partially wilted chrysanthemum shoot when the cut 
end is placed in water, although the surface, both stem 
and leaf, had previously been coated with vaseline. 


A Metric Campaign. 

World Metric Standardisation: An Urgent Issue. A 
Volume of Testimony urging World-wide Adoption oj 
the Metric Units of Weights and Measures — Meter- 
Liter-Cram. Compiled by Aubrey Drury. Pp. 524. 
(San Kranci.sco: World Metric Standardisation 
Council, 1922.) 5 dollars. 

OR several years an intensive propaganda has 
been carried on J)y tlte “ World Metric Standard¬ 
isation Council ” on both sides of the Atlantic in 
furtherance of tlie objects indicated in the title of 
this book. Apparently self-appointed, its executive 
includes a number of men prominent in politics, 
commerce, and engineering, mainly resident in the 
United States, but representing also Canada and 
Great Britain, and the council has members and 
correspondents in almost all countries. It is under 
the direction of tlus body that the volume before us 
has been compiled, bringing together a vast amount 
of information and data regarding the “ master 
standards ” of the world, and aiming, of course, to 
promote their adoption in the United States and the 
British Empire for all commercial transactions. It 
is pointed out in the introduction that far less 
opposition has been raised to the adoption of the 
litre and gram tlian to the metre, which is very much 
more closely related to industrial processes than the 
units of mass and volume; but on the other hand, 
it is not proposed to impose the use of metric measures 
upon production—only upon distribution. 

A large proportion of the work consists of quotations 
from the reports of committees which have investigated 
the subject at various times, the writings and sp^d^ 
of individuals, and Bilb whn^ h»v^rbeen mtrbduoed 
mtd^^Qgress resoktioos 
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recorded by public bodies in favour of th« metric 
movement; there are also lengthy lists of municipal 
authorities^ commercial associations, and manufactur¬ 
ing companies which have definitely adhered to the 
proposed reform. The rest of tlie work is devoted 
mainly to the history of metric legislation in the 
United States and the British Empire, selected articles 
on the metric system, and a comprehensive bibliography. 

From what has been said, it will be seen that the 
contents of the book are somewhat heterogeneous, 
and in parts reminiscent of a collection of press cuttings; 
it necessarily presents only one aspect of the question, 
being propagandist in the extreme. We cannot 
conceive of any reader faithfully perusing its pages 
from cover lo cover, any more than he would an 
encyclopaedia, but as a storehouse of opinion, anecdote, 
and similar material for the apostle of metric weights 
and measures to draw upon it will exercise considerable 
influence upon the rate of progress towards “ world 
metric standardisation.” A good index facilitates 
reference to the principal topics and authorities dealt 
with in the book, which is dedicated to James Watt 
as the originator of the decimal method of measure¬ 
ment, and contains many portraits of its advocates. 

In Great Britain there is at present little evidence 
of a popular demand for the compulsory adoption 
of the metric system, though Clian^bers of Commerce 
and the Trade Union Congress annually pass resolutions 
advocating the reform; the Decimal Association, 
whilst continuing its metric propaganda, is devoting 
attention mainly to the decimalisation of the coinage, 
with the adoption of the “ high-value penny ” (one- 
tenth of a shilling, the latter retaining its present 
value) as the principal item in its programme. In 
the United States, wliere the benefits of decimal 
coinage arc already enjoyed, strong efforts are being 
put forth to add thereto the advantages of decimalised 
weights and measures, and a Bill is now before Congress 
for that purpose. The energy devoted to the campaign 
in that country, of which the volume under review 
affords striking evidence, commands our admiration; 
but it must be admitted that the opposition to the 
movement in certain quarters is both bitter and 
powerful. A. H. A. 


Our Bookshelf. 

Catalogue of Scientific Papers. Compiled by the Royal 
Society of London. Fourth Series (1884-1900). 
Vol. i8: Q-S. Pp. iv + 1067. (Cambridge; At 
the University Press, 1923.) 9I. net. 

Fsom the outset this monumental work has occupied 
A very TOsition as a trustworthy work of ImdHo- 
grapfaical;^te&ea.cer*^ue to tbe judiaous e^nsion oi 
its range, the *9^ %- 
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critical ex^mation to which its author headings have 
been subjected. It is international in scope and appeal, 
but of purely British manufacture, and is now nearing 
the completion of the first century of its labours, for Ae 
final volume of the present series is promised next year. 
At first sight it might appear a tolerably simple matter 
to assign to their proper author headings a collection 
of carefully prepared transcripts 0/ the titles of papers; 
but this view would not be confirmed by any cataloguer 
or indexer of experience. Initials of the forenames of 
writem have to be expanded, entries under writers of 
the same name and forenames to be distinguished, 
pseudonyms to be unmasked, and changes of name 
accounted for. With the spread of Western science to 
the East, the difficulties of accurate editing h^vc 
multiplied. Nevertheless the standard of sound 
workmanship set by the editors of the earlier volumes 
has been maintained. 

No great loss, we think, has resulted from the partial 
elimination in the present series of references to serials 
containing reprints, abstracts or translations of original 
papers. The retention of tliese references in the case of 
papers written in the less familiar languages serves most 
practical purposes of research. We trust that in the 
concluding volume Dr. Forster Morlcy will furnish us 
; with complete statistics of the number of papers and 
; tbeir autboK for the period 1800-1900, together with a* 
chronological table or graph showing the rate of growth 
of scientific periodical literature for the same period. 

Handbook for Electrical Engineers: a Reference Book for 
Practising Engineers and Students of Engineering, 
Compiled by a Staff of Speciali.sts. Edited by H. 
Pender and W. A. Del Mar. Pp. xxiii 4-2263. 
(New York: J. Wiley and Sons, Inc.; London : 
Cliapman and Hall, Lid., 1922.) 30s. net. . 

Tiik many engineering rcsearchas both theoretical and 
experimental which have been airried out in recent 
years have created a demand for handbooks which will 
give tlie practical results obtained in a way that can 
be readily understood. TJie principal articles in this 
work under notice are written by well-known engineers 
and professors. The arrangement is excellent and there 
is practically no overlapping. It contains more theory 
than is usually found in similar works. The mathe¬ 
matical symbols are very clearly printed, the diagrams 
are excellent, and the index is very complete and well 
arranged. Although there are many references to 
radio communication, ” wireless ” is not mentioned. 
We arc pleased to see that both ” ground ” and ” earth” 
are given. The word ” hydrology ” is used to denote 
the “ science of water.” In water power engineering, 
for example, hydrological data such as'the rainfall, 
natural drainage, and the velocity of the stream are 
required. 

The Evolution of the Conscious Faculties. By Dr. J. 
Varendonck. Pp. 259. (London: G.•Alien and 
Unwin, Ltd.; New York: The Macmillan Co., 
1923.) 125 . 6 d. net. 

This book contains much valuable matter in the 
shape of introspective analysis, experimental investiga¬ 
tion, and critical examination of theories, of the 
ffienul faculties. Dr. - Varendonck leaves the im- 
. j^oiioa of w entiwiiafric and competent ^udent of 
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conscious processes. He takes Bergson and Freud 
as Ids directors. He follows Ber^^son in distinguish¬ 
ing two kinds of memory^ hut he names them re- 
du[)Ii(.ative (Bergson’s pure memory, the integral record 
of the past) and syntiietic (Berg.son’s haldt-mmor)'). 
He also follow.s Bergson in th<- view that memory is an 
essential fiulor of pen(■})tion. His method, on the 
oilier iiand, closely fonow.s tlic kind of analysis witli 
which Freud has funnliarised us in the " Traum- 
dcutung,” hut unlike J'reud he lays no emphasis on 
tiic sex moti\e, nor is lie in any way oltscssed with 
tiieidea of symbolism. It is a saneandusefuldiscussion 
of the nature and origin of intelligence. 

Tht PnncipU’s of (kn^raphy, Physiral and Unman. 
By Dr. Is. (b Skeui (Mrs. Wood.s). Fp. 432. (Ox¬ 
ford : ('Urendon Fress; London: Oxford Uni¬ 
versity Fres.s, 1923.) tii. (id. net. 

Dr. Skkat has produced an attractive liook, fre.sh in 
outlook, inspiring and thorouglily rcadalile. We mi.ss 
with gratitude tlie wearisome reiterations of the 
ordinary run of text-liooks and find the author continu¬ 
ally turning to original source.s and taking new points 
of view. IJoth matter and .style commend the book 
and give it a plate by itself. The greater part treats 
of the physiogrupliieal side of geography, but the 
concluding section gives an excellent introduction to 
human geography. There are many well-selected 
diagrams, sketch-maps, and illustrations, and a copious 
bibliography. The book is too advanced for mo.st 
school work, but should prove valuable to teachers of 
geography, its careiul use could not fail to improve 
the leaching of the subject. 

The Contact bftivecn Mtttds: a Metaphysical Hyp0‘ 
thesis. By C. Deli.sic Burns. Fp. x + (Lon¬ 
don; Macmillan and (0., Ltd., 1923.) 73-. 6<i. net. 
Mr. Burns has produced a very dear argument. It 
avoids the epistemological problem of intercourse, and 
the p-sychological problem of the genesis of knowledge, 
and narrows itself to the discussion of the nature of 
our knowledge of oilier minds. The traditional view 
that the existence of other minds is an inference is 
rejected, and il is held tlmt the knowdedge of them is 
“ enjoyment ” in the technical philosophical meaning 
of the term. Mr. Burns conceives knowledge realistic¬ 
ally as the contemplation of objects compresent with 
the mind which knows itself in the contemplating. 
Other mind.s arc known, he thinks, not as objects 
contemplated, but as our ow'n mind contemplat¬ 
ing. It is a thoughtful essay on a problem of deep 
interest. 

Readable School Chemistry : a Rook for Beginners. By 
J. A. Cochrane. (Bell’s Natural Science Scries.) 
Pp. X4 84 + 8 plates. (London : G. Bell and Sons, 
Ltd., 1923.) 23 . 

Mr. CochAnk’s book deals hi.storically, and to a 
certain extent popularly, with the ground u.sually 
covered in u first year’s cour.se of chemistry. It 
contains interesting hiograjihical details of the great 
founders of the science, and deals with their important 
re.scarches. These are supplemented by brief notes 
on modem d^emistry, and the book is well illustrated 


with portraits. Mr. Cochrane^s book should be very 
useful and interesting to beginners in chemistry, and 
its very moderate price brings it within the reach of 
all .students. On p. 30 the name should be “ Brand,” 
and on p. 64 “ Warltire.” 

An Introduction to Theoretical and Applied Colloid 
Chemistry: "'The World of Neglected Dimensions'* 
By Prof. Wo. Ostw'ald. Authorised Translation from 
the Eighth German edition by Prof. M. II. Fischer. 
Second and enlarged American edition. Fp. xiii-h 
266. (New York: J. Wiley and Sons, Inc.; London; 
riiapman and Hall, Ltd., 1922.) i 23 . (id. net. 

Thk new American edition of Wo. Ostwald's hook on 
colloid chemistry i.s a tran.slation from the eighth 
German edition. The author’s lecturing tour in 
America appears to have taught him how to present the 
difficult subject of colloids jn its simplest and most 
dramatic form. The great success of the book is a 
tribute to the completeness of the education thus 
received. 

A Text-hook of Inorgamc Chemistry. By G. S. Newth. 
New and enlarged edition. Fp. xiii + 772. (Lon¬ 
don : Longmans, Green and Co., 1923.) Ss. 

Nkwtu’s text-book ha.s been found useful for .so long 
that it needs no description. The new edition has 
been revised and brought up-to-daip, and will be found 
as dear and accurate as former editions. The sections 
on modem advances are very readulde, and this .side 
of the subject has not been overdone. In one or two 
instances the revision has perhaps not been so complete 
as it might have been : the long de.srriplinns of the 
Ivcblanc prixicss and the chamber process seem out of 
proportion in comparison with the very short sections 
on the ammonia-soda and contact processes. 

Electrical Horology. By H, R. Langmand and A. Ball. 
(Lockwood’s Technical Manuals.) Pp. xi*i 164. 
(London : Crosby Lockwood and Son, 1923.) 73. (>d. 
net. 

Thf.rk are scarcely any books which give an accurate 
account of the progress that has been made in recent 
years in applying electric currents to horology. The 
explanations given in this work are confined mainly 
to the essentia] parts of the mechanism and the electrical 
and mechanical principles which they illustrate. 
Inventors of electric clocks who, a,s a rule, have only a 
hazy knowledge of what has been done previously, 
will find this book helpful. 

The Phase Rule and the Study of Heterogeneous Equi¬ 
libria : an Introductory Study. By Prof. A. C. D. 
Rivett. Pp. 804. (Oxford: Clarendon Press; 
London : Oxford University Press, 1923.) io3. 6 d. 
net. 

Prof. Rivett’s little book on the Phase Rule deals 
mainly with theor)% the various types of equilibrium 
being set out under the headings of one, two, three and 
four-component sy.stems. It is a useful type of hook 
for a worker who wishes to make use of the Iffiase Rule 
in hia own work, although less attractive to .a general 
reader than a book dealing mainly with exairt^iE^. 
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Letters to the Editor, 

\Tke Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature, No notice is 
taken of anonymous communications.] 

Breeding Experiments on the Inheritance of 
Acquired Characters. 

[At the reciuest of the E<Utor of Nature, and of 
Dr. Kamnierer, T have translated tijis letter from tlic 
original German into English. Dr. Kamnierer has 
also sent lue the typewritten script of a reply to Mr. 
Cunningham, hut in an accompanying letter he tells 
me that he considers it superfluous to publish this 
now, as he is quite satisfied with tlie reply wliich 1 
made to Mr. Cunningham in my letter to Nature 
published on June 23. E. W. MacUride.] 

To begin with, may 1 remark that 1 have not seen 
Mr. Bateson’s lirst criticisms of my work (Naturk, 
July 3. lOiq. p. 344) which he cites in the course of 
his recent letter. Whilst 1 was in England, my 
colleagues informed me of the. contents of Mr. 
Bateson’s letter of igu), but 1 had unfortunately no 
opportunity of referring to this letter myself. 1 
regret this oil the more, since if what I had been 
informed of its contents was actually in the letter, it 
would not have been possible for me to enter into anv 
discussion of tlie .subject with Mr. Bateson himself. I 
must tiuTofore for tlie present confine myself to his 
most recent letter (N.vruKE, June .». p. 738) and the 
remarks whicli he mrnle on tiie discussion which 
followed my lecture to the Linncan Society/ in which 
he cxpresslv njiologtsed to me. in c<is.e 1 had consi<lcre<l 
his previous .itlncks too rude. 

It IS imieed remarkable that Mr Hut<‘son on that 
occasion (.May 10) dul not produce a single one of the 
many objections whicli are contained in his printed 
letter of jupc 2. The general iinjiression which I 
gained at tne nu'cling was tliat he could not think 
of anv furtlicr objection to riuse The “ vague 
<hagrains ” which he complained of appear not to 
ho derived from uiv original paper (igo<>, Arrhw 
fur Ent Mnh . vol. 28, Plate lO, Pigs. 2^5 and 26). 
but-—if 1 am not mistaken—from Plate (“ Sclektions- 
priiuij),’' 4th edition, p. 4(19. Idg. 05) m which my 
simjilo figures have been rather strongly altered ami 
exaggerated 

Mr. Bateson must, therefore, have discovered by 
subseijuent reflection all that during my tlcmonstra- 
tion and lecture he did not see. Otherwise it might 
have been possible for me to make him to see what 
he did not wish to see ; T would certainly, for his 
benefit, have removed the Alytes specimen from the 
jar and he would have been able to view it—without 
obscuration by glass or background—from all sides 
under the lens; T treated it in this way during my 
stay in England for many colleagues {a.s, for example, 
for Mr. E. C. Boulcnger and Sir Sidney Harmer). 

On the occasion of the meeting of the Cambridge 
Natural History Society, I had at my disposal a 
Zeiss binocular microscope. Every unprejudiced 
observer could convince himself by its aid that the 
skin-area under discussion was of the nature of a 
nuptial pad—an area which according to Mr. Bateson 
was merely “ a piece of tliickened blaclcish-brownskin.” 

Numerous are the reasons which Mr. Bateson has 
given in order to be “ absolved from basing broad con¬ 
clusions on his testimony ” ; in a word, in order to deny 
‘ Natukk, M*y ta, 1933, p. fiw. ooluran a, lln« 10, ahouM read 
" nMcroacopic ohaorvaiioD," cot “ iiuamcoplc,’[ 
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the existence of the nuptial pad.s. Eirat he questioned 
the existence of the pad; then he suggested it was 
merely a black patch of pigment; tlien, that it 
was present in omy one specimen—consequently an 
accuiiental monstrosity ; then he asserted that it was 
a shadow which appeared in the photograph ; then, 
even that itliad been produced by artificial retouching 
“ in the wrong place,’ that is to ,say, on the outermost 
smallest finger, where in my untouched photograph 
(igig) some dirt had accidentally remained adhering. 
‘I'he microtome-sections of the pad-tissue. Mr. Bateson 
suggested, had been taken iroin another type of 
Anuran; then, since it appeared that homologous 
tissues of other sjiecies of Anura were of a different 
character, that these sections did not show genuine 
pad-tissue. 

The most recent communication in which Mr. 
Bateson gives the impression which he received from 
the specimen which I demonstrated at the Linnean 
Society is capable of only two explanations, namely, 
eiUier that Mr. Bateson is not an acute observer or 
that his theoretical views have affected his vision. In 
neitlicr case can he escape the criticism that in describ¬ 
ing “ Dr. Kanimcrer’s Alyte-s ” he proceeded with a 
rashness unusual 111 a scientific man, especially when 
he makes slightly veiled accusations 01 “ correcting 
Nature ” against conscientious ob.servers. Wc may 
now enumerate the jioints on wliich Mr. Bateson s 
“ doubtful memory ” has led him astray, namely: 

(1) 11 is incorrect to say that my preparation of 
Alvtes prevented a view o'f the dorsal aspect of the 
hand and only .sliowcd the palmar aspect—to make 
such a jireparation it would have been necessary to 
fasten each linger flat against tlie substratum. 

(2) It is incorrect to say that the black colour is 
restricted to the palmar aspect. (Why should Mr. 
Itatcson as!%rrt this when he had not scon the dorsal 
aspect 1 ) Aotuallv the pails extend to the dorsal 
a.sjH'cl and arc tluTefore not" in the wrong place." 
It is enrious to rind Mr. Bateson jirescnbing to Nature 
the “right’’ place- - Nature whicli has produced much 
more “astounding” and “ curious creatures" (cf. 
Tnchobaliachus) than niv modest cultures of Alytes. 

(3) It IS incorrect to say “ The right hand showed 
nothing special." On tlie inner side ol the wrist- 
joint, on the insertion of the ball of the "thumb," 
there has been regenerated® a distinct dark pad— 
of course, not so large as that on the left hand. • 

(4) It IS incorrect to .say that the jiad presents only 
“ a dark uniform surface hut no papillary or thorny 
structures.” 1 send herewith an enlarged photo¬ 
graph 111 which " rugosities ” can be seen on the edge 
of the pad with the naked eye. [1 have verified this, 
but doubt very inucii wliether the rugosities would 
appear in a print reproduced in Naturk. —E. W. M,] 
Unfortunately this photograph is taken from the 
palmar aspect; it was not foreseen that Mr. Bateson 
would criticise this, the most aflvantagcous, position, 
in order to deny the prc.scncc of the pad on the dorsal 
surface, and to call in (jucstion the pad-nature of the 
whole structure. It is probable that the majority 
of my English colleagues have no idea liow difficult 
it is to obtain a satisfactory photograph in our 
iinpoverlshctl Austria. Of course, at the very first 
opportunity I shall have the upper side photographed ; 
perhaps Mr. Bateson in his desire for truth will pro¬ 
vide the necessary camera and photographic materials. 

Dozens of scientific men have seen iSie pads and 
are now convinced ; only Mr. Bateson has seen 
nothing. Unfamiliar as he is with this special depart¬ 
ment, he expects to see the same as can be seen in 

• Dr Kanunercr stated at the meeting of the Liniiean Sockiythat the 
original pad on the right hud had been removed for the ptirpose of makiflg 
microtome aectlooa.—E, W. M. 
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Rana agilis. His assertion that the pads oi Alyiis 
obstetricans are not parts because they have a different 
appearance from those of Rana agilis is as unreason¬ 
able as it would be to maintain thaX A lyies obstetricans 
is not a Batrachian because it does not look like 
Rana agilis. 

Lastly, a few words on the question of adaptation. 
In my lecture I avoided speaking of adaptation 
because this term involves a hypothetical ana teleo¬ 
logical element; I fcarotl that to use it might lead 
to endless unfruitful discussion. Unfortunately, I 
was unable to prevent this ; Mr. Cunningham dis¬ 
cussed his own theory of adaptation in a way tliat 
had little to do with the facts which 1 had cited. I 
definitely declined to enter into this subject in my 
reply, simply because it is not usual for the discussion 
to wander so far from the subject of the lecture. So 
far as the nuptial pads are concerned, may I refresh 
Mr. Bateson's nieinory so far a.s to remind him that 
not only my Alytcs hut also other Batrachians, and 
especially the iJiscoglossida’ (to which Alytes belongs), 
have pads on places which never come into contact 
with the female ? iiovnhxnator pachypus, for example, 
develops pads on two or three toes of the hind lOot 
(cf. Schreiber," llcrpKologiaEuropa'a,” ioii,p.i 75 )* 
Are these " in the wrong place ” or “ rotoucliM ” by 
Nature ? 

1 willingly admit that the traditional explanation 
of the jiads, namely, that they are produce<l by 
friction with the skin of the female, may possibly be a 
fable: for that reason I have referred to this view 
wi^ reserve and scepticism in niy paper (lyi*). pp. 
331. 330. 353)' i-i IS true that the spread of the 
thickening to regions of the skiu which in the copu- 
latory act do not undergo friction, is no valid ground 
for rejecting the tlu^ory. Mr. Bateson has doubtless 
himself observed that pressure thickenings and blisters 
often extend beyond the original zone of irritation. 
But it is by no means impossible, although of course 
not proved (Kammercr. i^ig, p. 340), that life in 
water produces llie pads; if this were so we should 
have a case of direct pa.ssive production but not of 
active adaptation. The correctness of my observa¬ 
tions and their relevance to the theory of heredity, 
is not affected whichever of the explanations is 
adopted. Paul Kammekeii. 

Dr. Bjvteson, in a letter to Nature of June 2. 
raises the very interesting point as to whether the 
appearances alleged to be " nuptial pads ” in Alytes 
obstetricans are really such. Whatever their nature, 
they are undoubtedly organisKl structures ; and if 
they should prove not to be “ nuptial pads," they 
will have to he regarded as a new and arbitrary 
feature which has appeareil after subjection to an 
experimentally altered environment for two or three 
generations, and which persists for at least a few 
generations after a return to normal conditions. In 
other words, it would seem that Dr Kammercr has 
had success in an experiment which Ls almost 
analogous to those ancient researches in which wa.s 
attempted the reproduction by hereditary means of 
a surgically impressed modification. 

However, Dr. Kainmerer has clearly stated that in 
his opinion the only feature of the experiment which 
in any way Justifies such a view is that the excres¬ 
cences in question are not dependent for their develop¬ 
ment on the presence of a testis, and in this diff^ from 
the nuptial pads of the better known Amphibia Anura. 

Dr. Bateson points to two details which make 
“ the appearance quite unlike that of any natural 
Brunftscnwielen ” : first, that in Alytes there is a 
“ da«k uniform surface . . . without, the dotting 
or stippjing so obvious in true Brunftschwielen"'; 


secondly, that their position does not correspond to 
that of the nuptial pads in Rana agilis. 

Lataste's excellent drawings {Ann. Sci. Nat. (6), 
tom. 3, pi. II, 1876) show that a uniform blackness 
of the outer layer of the pad is a characteristic 
future of the Discoglossidae (to which Alytes belongs) 
and distinguishes them from other Anura. The 
fully developed pads of Bufo vulgaris are also uni¬ 
formly black, and I have recently found that when 
such full hypertrophy of the outer epithelium is 
inhibited, as occasionally happens from obscure 
causes, it may be induced by making the male 
maintain a sexual embrace for a week or two. The 
same effect may be produced in the summer condition 
of the pad, and I have found that the hypertrophy 
takes place even when the male maintains his tonic 
embrace on thin air.* 

The pad of the Alytes *' water-breed ” also resembles 
that of the Diacoglossid Bombinator in having a 
complete layer of black pigment in the cutis vera 
which would further contribute to the uniform dark 
appearance which Alytes so well and characteristically 
shows. Photographs show another interesting point. 
Very distinct connective-tissue papill® are developed 
from the cutis vera in association with the epidermal 
spines. Such papillae are but very slightly developed 
in the Discoglossidae, though Lataste’s picture of Disco- 
glossus shows traces, wluTst they are a characteristic 
feature of the pads of many other Batrachians. 

The epidermal spines are very obvious in the intact 
specimen, as I have repeatedly seen both w'ith lens 
and binocular microscope, and as many others have 
witnessed in my presence. Of course, they are 
practically impossible to photograph on account of 
the glistening of a wet specimen, lint a photograph 
at least makes clear what areas of skin are atJected. 
These include nearly the whole of the palm, the radial 
surface of the inner metacarpal and part of the first 
phalangeal joint of the thumb, and more or less of 
the ventral and radial surfaces of the forearm, passing 
over the rtorso-radial margin of the inner carpal 
tubercle. Tlie Discoglos.sida' are remarkable for the 
very various po.sition.s in which the histological 
features of Brmiftschwtelen may manifest themselves, 
on the cliin, belly, tliighs. tf>es of the feet even; in 
other words, tliey are not necessarily dependent on 
contact with the female for their dove^ment. Dr. 
H. Gadow has shown me his sketch ot the nuptial 
pad m Alytes cisternasii, Bosca., where li is developed 
on the lip of the thumb, extending on the palmar 
surface. Even in the common load 1 have frequently 
observed the nuptial rugosity extending on to the 
palmar surface of the inner cirpal tubercle. 

yueslionable as it is to draw conclusions on 
anatomical points by analogy from other animals, it 
is even more unsafe to do so as regards their habits 
and postures ; Alytes does not bdong even to the 
same suborder as agilis. De ITsle [Ann. Sci. 
Nat. (6), tom. 3, p. 18), in his account of Uie cervical 
clasp of Alytes, says with regard to “les paumes,” 
“ les applique centre le cou rte la femelle.*' More¬ 
over, althougli he gives no definite description of the 
attitude of the hands during the inguinal clasp, he 
describes how, with the fingers interlaced, the two 
backwardly directed internal digits participate in the 
well-known chafing of the cloaca, which seems to me 
anatomically impossible if the hands are so much 
everted that the palms do not come in contact with 
the pubic region, the groins, or at least the thighs of 
the female. Michael Perkins. 

Trinity College, Cambridge, 

June t6. 
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Idght-QiuuitB and Interference. 

In a very impOTtant and stimulating paper on the 
scattering of X-rays by light eleni^ts {Phys. Review, 
May 1923), Prof. A. H. Compton suggests that a study 
of the problem of scattering by atoms with tightly 
bound electrons and by groups of atoms may shed 
some light upon the difficult question of the relation 
between interference and the quantum theory. 

In an investigation of this kind it may be useful to 
keep in mind an important diff^nce between an 
electron and a light-quantum, which depends on the 
fact that generally most of the electron's energy is 
unavailable, while the whole energy of a light- 
quantum seems to be available. This indicates, of 
course, that a light-quantum is a simpler form of 
matter than an electron or proton. 

Roughly speaking, a light-quantum possesses a 
large amount of available energy and a small momen¬ 
tum, while a moving electron generally possesMS a 
small amount of available energy and a comparatively 
large momentum. As a rule, then, we cannot expKJCt 
a free or lightly bound electron to absorb the whole 
energy of a light-quantum. It is indeed possible, 
according to the theory of Compton and Debye, for 
an electron which encounters a light-quantum hv to 
move away with a kinetic energy equal to A*- if the 
electron has an initial kinetic energy nearly equal to 
hv, but this case is not of much physical interest. 
When, however, an electron is tightly bound to an 
atom, so that some of the energy of an impinging 
quantum may be transformed into potential energy, 
there is a possibility that the whole energy of the 
quantum may be absorbed in a single impact. 

If wc admit that the energy of a quantum can be 
absorbed bit by bit. it doe-s not follow that the type 
of absorption con.sulcred by Compton is the only one 
which can occur. Let us suppose that a quantum h 
after encountering an atom is transformed into a 
quantum h{v - dv) travelling in the same direction as the 
original quantum, A.ssuming tluit the atom (of mass 
m) ac<iuires the energy hdv and momentum havlc lost 
by the quantum, the centre of mass of the atom may 
be supposed to move forward with yel(xity hdvltnc 
and a kinetic energy A*((iv)*/2mc*, which is generally 
negligibly small in comparison with hdv. The 
ac<iurred energy hdv may therefore be energy of 
small oscillations about a state of steady motion. To 
ascertain the nature of these oscillations wc repre¬ 
sent the incident quantum by a held of type 

E, = H. = o, = = 

. = 

/(f}~l "^coslpi + ajiip. 

Jo 

(See Nature, April 28, p. 567.) 

The emergent quantum may be represented by a 
field of the same type with v-dv instead of v, while the 
field which is really effective in producing the oscilla¬ 
tions is the difference of these two, and is of the same 
type with 


where 


ference of gTrinn oscfllations produced In the atoms 
by the quanta. If a number of quanta in pl^ 
strike the same atom, the small oscillation may be¬ 
come large and eventually result in a quantum 
but the growth of an oscillation may depend, of 
course on the phenomenon of resonance. 

Since we have endowed a quantum with a field, a 
single quantum may produce small oscillations in a 
large number of atoms in accordance with Compton 8 
idea, and so a second difficulty in the theory of inter¬ 
ference may not be so great as it seems at first sight. 

H. Bateman, 

Institute of Technology, 

Pasadena. California. 


cos(pf+a)J^. 

Jiirif—dy) 


>w(y-ey) 

When dv is very small, this represents approxi¬ 
mately a homogeneous train of waves of frequency v. 

■ The small osdUations set up in the atom are thus 
specified approximately by a trigonometriesJ function 
of type 2^dp cos (2ir*i +a) and are practically un¬ 
damped and of frequency »■. The phenomenon of 
intenerence may, then, oe quite jco m pa t ihle ^ with 
quantWD theory, tor Aa 


A Mountain Mirage. 

As part of a magnificent view from Ben More of 
Mull on July 13, niy sister and I saw a striking mirage 
on the Coo\ins of Skye. To begin with. Skye and 
all the Highlands to the eastward of it were covered 
by a level sheet of white cloud, with the highest 
peaks just showing dear and sharp above it. Then, 
starting from the sea, this cloucf gradually melted 
away, and revealed a magnificent prospect extending 
far past the Coolins into the mountains of Ross. 
But as the cloud first melted it left tho Coolins 
strangely transformed, each of their jagged crests 
drawn up into a fantastic spire. In the course of a 
very few minutes this effect died away and the 
Coolins took on their natural outline. 

This was about 6.30 p.m., summer time. Pre¬ 
sumably the mirage had some connexion with the 
cloud sheet: at one stage of its absorjffion the sheet 
must have been represented by a refracting 
which would be very nearly at our eye-level. The 
air was remarkably clear, not only to the north but 
also to seaward. I'or .some time a long line of the 
Outer Hebrides, from about South Uist to Barra 
Head, was visible, pale but perfectly clear-cut. 

E. Leonard Gill. 
Royal Scottish Museum, Edinburgh, 

July 18. 

Probable Aeolian Origin of Greywether Sandstone. 

On reading Mr. C. Carus-Wiison’s note (Nature, 
March 3, p. 292) referring to the long tubular 
holes seen m sarsen stones, which he says suggest 
“the work of marine annelids, anterior to the con- 
solulation of the rock,” it struck me that some 
important light may be tlirown on this subject by 
observations made on this side of the globe. First 
of all one might suggest that if these were annelid 
burrows thev would have an average diameter, and 
there seems to be no evidence that the greywether 
sandstone, with its once softer siliceous matrix, was 
of marine origin. In Australia wc have a great 
extent of country along the coast and inland, covered 
with dune formation, and these d^osits enclose 
enormous quantities of vegetation. Plants that are 
growing on or near these dune areas, sometimes 
under swampy conditions, are covered over with 
sand, which is being blown about the stems of such 
grasses, reeds, and shrubs so as to completely enclose 
them. When the dune rock, some of which dates 
back to the early Pleistocene, has consolidated, a 
fracture reveals tubular holes which might suggest 
worms, but from their positions, at all angles, as 
weU as vertical, and from their varied dmmeter and 
outline, are easily traced back to plant origin. 

From many years’ observations upon our Australian 
dunes, I cannot help thinking that here we ^ve a 
•similar process going on, which obtained during the 
arid interludespf the Bocene in the south of England. 
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Evidence of cross-bedding, which is inseparable h’om 
this type of rock, would be easily lost, since the 
grcywethcrs are secondarily silicified or “ concre¬ 
tionary.” From conversation with the late Prof. 
Rupert Jones, than whom 1 knew no keener observer, 
I gathered that he firmly believed in the rootlet 
and stem structure of the.se perforations {see Geol, 
Mag., i<iOi, pp. 54-59 and xi5-i25). Another re¬ 
corded instance 0/ enclosed rootlets is given by 
Wm. ('arnithers (G<’o/. Mag., 1885, p. 361), who found 
in a weathered sarsen stone from Abury a root witli 
rootlets, which he doubtfully ascribes to a palm, and 
in the position of growth. 

It would be interesting to discover any positive 
evidence of cross-bedding in these white Tertiary 
sandstones. The Uagshot sands, by the way, both 
in Surrey and Kent, are often strikingly and steeply 
cross-bedded, and this, from a study of our dune 
rock in Victoria, points to aeolian formation rather 
than to marine current action. Frilok. Chapman. 

National Museum, Mclliourne, 

June 15. 


Barometric Pressure in High Latitudes. 

I AM much obliged to Mr. L. C. W. Bonacina 
{Nature, July 21, p. 100) for pointing out a clerical 
error in my statement concerning the winter and 
summer Arctic pressures. The correction gives 
greater emphasis to my contentious. 

My point is that in the Arctic regions, even <luring 
the winter when the sun's light docs not reach the 
area to any extent, the pressure is low, indicating 
a sufficiently waim stratosphere able more than to 
counterbalance the etfect of tlic cold lower tropo¬ 
sphere. 

The lower tropo.sj)here over the polar areas is 
undoubtedly very cold, and this cold air often Hows 
outwards from the jiolcs for some distance. I am 
not aware that iny views on this point are in conflict 
in any way with thosi' of Ur. G. C. Simpson. IVof. 
Mohn, or I’rof. Ifjcrkiie.s, except on very minor 
points. What 1 have attempted to oxjdain is not 
why these northerly .Arctic winds e.Hist, but rather 
why they do not blow' from the poles to the equator. 
The real difficulty, to niy mind, is to account for the 
westerly poleward winds of middle latitiulcs. 

Mr. Uonacma says ” there must, on the average, 
be a relatively high surface pressure aliout the poles.” 
But all tlie charts show a relatively low pressure. 
However, an outflow of cold air from the poles will 
occur if the density of the lower troposphere decreases 
with sufficient rapidity as we move towards lower 
latitudes; aii<l this is what actually often occurs, for the 
temperature rises as wc move from the poles. 

K. M. Deeley. 

TintagU, Kew Gardens Road, 

Kew, Surrey, 

July 20 


Phototroplc Compounds of Mercury. 

In Nature of June g, p. 775, Messrs. Venkatara- 
maiah and Rao describe ” A New Phototropic Com- 

/HS 

pound of .Mercury ” of the composition Hg 

‘ ^CNS 

which they regard as "the most phototropic com¬ 
pound as yet know’n ” ; or that this compound 
shows appreciable change in colour on exposure to 
light in less time than that req^uiretl by any other 
known phototropic compound. In 1917, while work¬ 
ing in th.e College of Science, Calcutta, in an attempt 
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to prepare (SHgIb, describe by Ray (Trans. Chem. 
Soc., Ill, 109), witnoul using any organic compound, 
I obtained aHgS . Hglj, which showed phototropy to 
a remarkable degree. The orange yellow powder 
turned black very quickly on exposure to sunlight, 
but only gradually in diffused daylight. On keeping 
the bl^k powder in the dark, the reverse change took 
place. At room temperature, it took several hours 
to recover, but at higner temperatures the change of 
colour was quicker ; at about 85° C., for example, 
only a few seconds. Both varieties had the same 
chemical composition. This substance was exhibited 
before the Indian Science Convention of that year, 
and a preliminary note was published in the Report of 
the Indian Association for the Cultivation of Science, 
1917. Since then I have found that phototropy is 
exhibited more or less by all the complex sulpludcs 
of mercury of the general formula HgS.HgXj or 
allgS. HgXj, where X is a halogen or a monovalent 
acid radicle, including CNS, of which 2JIgS.Hgl2 is 
the most sensitive. 

The sensitiveness to light depends to some extent, 
as might be expected, on the nature and area of the 
surface exposed. 1 have found that paper coated 
with an emulsion of iHgS.HgTj in gelatin is much 
more sensitive to light than the powder In fact, it 
turns black more quickly on exposure to light than 
the ordinary gelatino-chloridc paper used in photo- 
grajiliy. But it is very curious that in this case the 
reverse change of colour docs not take place on 
keeping in the dark or heating. Eviilently the gela¬ 
tin somehow prevents the revirrsal. A detailed 
report on these inorgani<‘ phototropic coinpouiuls will 
be pubhsheil 111 due course. M L. Dev. 

Central Chenucal Laboratory 
Kirkee, India, July 5. 

Melanism in the Lepidoptern and its 
Pos.slble Induction. 

Belh-vinc; that light can ho thrown on some of the 
problems of evolution by an e.vpernuciitcil investiga¬ 
tion of the ilevelopmenl of melanism m lepidoplera, 
we have been studying the influence of the food 
plants growing in crriical areas, and also of inorganic 
substances likely to occur in or on the plants of .such 
regions, on races of moths imported from non- 
inclaiiic districts. Our cultures have been reared at 
two centres \ some at Birtley (Durham), an area 
producing a very large number of melanic species, 
and others at Hexham (Nortlnmiberhuid), where 
melanism is much loss prevalent, although not absent. 
The work is not finished, but certain facts seem 
wortli publishing at once, particularly in view of the 
recent controversy as to the value of Kummerer's 
experiments. 

We l>egan with Kentish races of Tephroiia crepus- 
cularia Hb., and Kent and Hampshire strains of 
7 '. bistoftata Goeze, rearing them on haw'thoni 
gatheretl by the roadside at Birtley, and in the third 
generation of T. crcpusculavia, a species in which we 
have proved melanism to be a Mcndelian dominant, 
obtained one black female in a brood of 23 insects. 
T. bistwtata, on the other hand, showed no change 
in the fourth generation, at which stage the eggs 
from one pairing were sent to Hexham and others 
reared at Birtley, where in the next (fifth) generation 
one black female was obtained from about 90 pupae. 
The eggs at Hexham, cousins to tho.se at Birtley, 
were divided into four batches, the iarvie in one 
ca.se being fed on local hawthorn and in the others 
on hawthorn impregnated with a metallic salt. In 
each culture one or two black moths appeared, the 
broods averaging two dozen in number. 
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%aoi iCdWi.«&4 'fKo^ resQltiag Stom. these i«ax«$ 
•t on haw&on -^oni i& roadside. In the 

loHowiag year the brood, the second lot fed ' 

at Birtiey, gave a batch of moths containing a laige 
number of typical insects, several melanocfaroic forms 
together wi^ two insects uniformly leaden black. A 
black female was paired with an unrelated typical 
male, and Fi and Ft generations secured ; the results 
suggested that the melanism was recessive, as in the 
alliM moth Ennomos quercinaria Huin. Another batch 
of ova was obtained horn a typical wild Abbot's Wo^ 
(Sussex) female in July 1921, and after two generations 
had been reared at Birtley, eg^ were sent to Hexham. 
Some of the larvx were fed on prepared hawthorn, 
the salts used being lead nitrate and manganese 
sulphate. The moths emerging in the spring of 1923 
showed no particular variation, but were paired, and 
the treatment continued. The summer brood proved 
extremely interesting. The controls began to show 
the effects of inbreeding, only 12 moths resulting 
from 60 eggs, and 3 of these were dwarfs; but 
there was no melanism. From one batch of larvae 
fed on hawthorn containing lead nitrate 12 males and 
13 females were bred; all were of normal siie, but 
X male was practically black. Another such batch 
gave 20 males and 11 females, i male again being 
melanic. A fourth section, reared on hawthorn 
diarged with a manganese salt, yielded 11 males 
and 9 females; these displayed both melanism and 
melanochroism, 6 males and 2 females being of the 
black type, whilst insects absolutely typical were 
practically absent. All of tlieso melanic forms are 
fairly uniform in colour, showing no markings except 
an almost white line such as is so common a feature 
of melanic lepidoptcra. 

In partnership with Mrs. Garrett, one of us recently 
directed attention in these columns to the effect of 
lead on Smerinihus ocellaius, and the same workers 
have now tried it with Atnorpha populi, the eggs 
originating with a wild Hexham female. The larv® 
again fed up more rapidly, but whereas the S. ocellaius 
pupae were heavier, those of A. popuH were about 
15 per cent, lighter than those of the controls. They 
were perfectly healthy, however, and moths were 
obtained from every pupa save one. Though ttiere 
was no definite melanism, there was a tendency 
tiswards it, the colours being more intense and the 
markings more clearly defined; the difference was 
sufficiently great to enable one of us, who had not 
seen the moths before, to sort them correctly without 
any clue as to their history. 

As the investigation is being continued, and the 
study of the inheritance of the induced melanism well 
in hand, wc content ourselves with a mere statement 
of the facts; next summer we hope to be able to 
publish fuller details. F. C. Garrett. 

J. W. Heslop Harrison. 

Armstrong College, Newcastle-upon-Tyne, 

July 27. 

The Reported Meteorite at Quetta. 

‘ The issue of Nature of May 26, p. 704, contains 
a short communication from my Department cor¬ 
recting a report concerning the fall of a meteorite at 
Quetta. Further inquiries make It desirable that the 
opinion in that letter should be modified. Though no 
traces of a meteorite can be identified in the material 
collected, it does not necessarily follow that a meteorite 
did not fall. 

Durii^ a storm at Quetta on the afternoon of 
Tanuaxiy 25 last, a large mtU of fire is reported to have 
alien and strudc'f<a sta^ of baled hfwosa (choppy 

■ .iro. a867,-'Tsa*i**^r’‘ 


' ^tackr -toipofted of bales, wat ifV the piost 

part connnhed by fire, «ad .amoo^ tho aabei were 
zouodsomeljtfMtossoif aharddarastanie. - Bortions 
of stone' were forwarded to the lab<»atery of the 
Geological Survey and found to consist of tug, parti 
■of which showM a ropy structure and a^btiy 
scoriaceous texture. As we v^ere informed that sm 
one had actually seen the fireball strike the stack, it 
was at first thought that the latter was igi^ed by a 
simple Hash of Ughtning. Later information, how¬ 
ever, makes It possible that a meteorite did actually 
fall into the bhoosa stack. Not only was the *' bau 
of fire ” witnessed by several people, but the men 
who were set to work on top of the stack extinguishing 
the fire immediately after its outbreak refuted a 
hole in the stack 18 inches wide, and their ol^ervc^ion 
was confirmed by Conductor Trewhella, who noticed 
that the hole led towards the centre of the stack. 

The possible sequence of events may be recon¬ 
structed as follows: The bhoosa was struck and 
ignited either by a meteorite which burned its way to 
the base of the stack, or by a simple fiash of lightiung. 
The intense lieat fused the iron bands binding '^e 
bales of bhoosa, and this iron combined with the silica 
in the bhoosa itself or with any mud roofing which 
may have been present. Mr. A. J. Gibson, of the 
Punjab Forest Service, has reminded me that the 
tissues of the Gramines contain an unusually large 
percentage of silica, and 12,000 bales would probably 
supply sufficient to form most of the three tons of 
slag, consisting of silicate of iron, free iron, and 
impurities. 

The meteorite, if there were one, was itself probably 
of iron, and would have mixed with and become part 
of the fused slag. Unmeltcd fragments of the iron 
bands of the bhoosa bales were found in the cooler 
portions of the melt. In such circumstances it is of 
course impossible to identify any remains of a 
meteorite in the slag. £. H. Pabcob 

Geological Survey of India, . (Director). 

Simla, July 9. 


Scientific Names of Greek Derivation. 

In Nature for July 7, p. 10, Prof. Cole criticises 
“ American authors ” for using the term dinosaur, 
instead of clinging as he does to " deinosaur.’* In a 
previous number of Nature (July i, 1922, p, 21) Hie 
reviewer of an article on the Deinodontids takes tiie 
authors to task for not using " what is now con¬ 
sidered the more correct rendering of the Greek, as 
Dinodontid®." AMiat can a poor American author 
do to be saved ? 

In fact, the usual custom among American and 
Canadian paleontologists has been to follow the rules 
of the International Code for names of genera and 
families, and otherwise adhere to the original spelling 
of scientific names, although some of us have bad 
sufficient classical training to dislike having to use 
badly composed or wrongly transliterated names. 
Dinosauria was Owen's spelling of the word and 
Deinodontida; is formed according to the rule from 
the radical of Leidy’s genus as originally proposed. 

While the rules and recommendatioi» of me Cods 
are a sufficient guide for future coining of names, its 
retroactive applications are not altogether clear, and 
it does not provide any definite guide for the spHling 
of the larger group names or other scientific termino- 
Ic^. Is there any scientific dictionary to which 
one could refer as internationally authoritative ? 
Or could the matter be taken up by the nesrt inter¬ 
national congresses of zoology and geolo^ ? 

W. D. Matthew. 

American Museum of Natural History, 

New York. July 1-7. 
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Hardneu .Tests. 


E very one has a general idea of what is meant by 
hardness—that the diamond is harder than steel, 
and steel harder than copper. The workman judges 
of hardness as the resistance of a material to the action 
of his cutting-tools or files. 13 ut there is as yet no 
rational definition of Iwdness. A property connected 
with hardness is re.sistance to abrasion or wear. As 
Sir Robert Hadfield has said, rails are demanded 
which will not wear out quickly and tyres which will 
not need renewing every few months. It was entirely : 
for these reasons that modern qualities of steel were | 
produced. To some extent hardness is opposed to 
ductility or touglmess. Very hard materials are 
generally brittle. The engineer requires a material in 
which hardness is obtained without too great a sacrifice 
of toughness. 

The earliest scale of hardness is that proposed by 
Moh. He selected ten minerals arranged in order sucli 
that each would scratch the one next below it in order 
and be scratched by the one above it in order. On 
this scale talc lias a hardness i and diamond a hardness 
10; iron has a Imrdness of 4-5. But the scale is qualita¬ 
tive only and arbitrary. Prof. Turner has used a 
balanced lever turning on a knife-edge. The free end 
carries a diamond. The surface to be tested is 
polished. The liardness is taken to be tlie weight in 
grams on the diamond necessary to produce a definite 
scratch. The method is useful, but tliere are practical 
difficulties in applying it. Recently Mr. Hankins, at 
the National Pliysical Laboratory, has modified this 
test. He use.s a diamond shaped so as to produce an 
indentation furrow rather than a scratch. 

The diamond is loaded with weights and drawn over 
the surface to be tested. The widths of the scratches 
with different weights is measured, and it is found that 
the square of the widths plotted against the weights 
fall on a straight line passing nearly through the 
origin. Hence Mr. Hankins takes as the hardness 
number the quantity 



where P is the load on the diamond, w the width of 
scratch, and p and q small constants not depending on 
the material tested. 

Various investigators have used an indentation 
method for determining hardness. Such a test is very 
suitable for ductile metals, but how far it is applicable 
to brittle materials is uncertain, though this is not of 
ractical importance. The indenting tool has been a 
nife-edge, ball, cone, or pyramid. 

In 1895 and 1900 Lieutenant-Colonel Martel com¬ 
municated two very interesting papers to the Paris 
Congress on Testing Materials. He used chiefly a 
falling monkey with various forms of indenting points 
and various»heights of fall. He concluded that (i) 
for a given material the work of indentation is pro¬ 
portional to the volume of the indentation and in¬ 
dependent (within limits) of the form of indenting tool; 
(9) that the pressure causing indentation is at each 
instant proportional to the area of the indentation 
normal to the pressu^-; If V is ^he volume of the 
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indentation, P the weight of the monkey, and h the 
height of fall, then Martel’s hardness number is 



in kilogram-millimetre units. 

About 1900 Brinell introduced the indentation test, 
which has been most widely used. A very hard steel 
ball 10 mm. in diameter indents the material by a 
gradually applied load of 3000 kilograms, which rests 
on the Imll for some seconds until the indentation is 
complete. The radius of the indentation is measured 
by a microscope. If P is the load, a is the radius of 
the indentation, and r the radius of the ball, then 
Brinell’s hardness number is 

The quantity in the denominator is the spherical sur¬ 
face of the indentation; and the units are kilograms 
and millimetres. In practice it is necessary to use a 
smaller load for soft materials and sometimes to use 
a smaller ball. Then the hardness number obtained is 
not the same unless the load Tj and the ball radius 
satisfy the condition 

P Pi 

This is Meyer’s law confirmed by Mr. Batson, of the 
National Physical Laboratory, If the law is complied 
with the indentations are geometrically similar. 

Prof. Ludwik uses a right-.angled cone instead of 
a ball, so that the radius and depth of the indentation 
are equal and the indentations for different loads are 
similar. He also takes the hardness number to be 
the load divided by the conical area of the indenta- 
.^ion. 

Prof. Fiippl placed two cylinders of the .tfiatcrial to ■ 
be tested at right angles and pres 5 ed||emt’fegether in 
a testing machine. The pressure i^Ponit of flattened 
surface is taken as tlie hardness number. Prof. 
Henderson, of Greenwich, has introduced a similar test, 
the material being in the form of square prisms. 

For ordinary materials of construction, Brinell’s test 
has proved most useful. It rather fails for very hard 
materiEils from tf>e smallness of the indentation and 
the distortion of the ball, and efforts have been made 
to find another test or to revive the scratch test for 
such cases. 

A new instrument which appears to be very sensitive 
has been introduced recently by Messrs. E. G. Herbert, 
Ltd., of Manchester (see Nature, April 28, p. 583). 
This consists of on arched pendulum weighing j or 4 
kilograms. At its centre is a ball i mm. diameter of 
ruby or steel. By adjusting screws the cento of gravity 
of the instrument can be made to coincide with the 
centre of the ball. A weight over the ball can bo 
adjusted to lower the cento of gravity of the instrument 
to o'r mm. below the cento of the ball when the time 
of swing on a very hard surface is 10 sec. A 
level tube over the tall is graduated Itom zero at one 
^.t0 jeo ^kthe ot^. Two fcales of hardness ore 
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prorased: (i) Indiaed to zoo and left, the reading,o{ 
the leva! hhbt^e at the dnd of the hrst swing is tahep as- 
the hardness number. The softer the material, when 
the indentation due to the weight of the instrument is 
deep, the shorter is the swing, (a) The time period of 
an oscillation is another measure of hardness. The 
Uime in making ten swings is taken as the hardness 
\umber. Thus the time of ten swings on glass is 
‘\o sec., on hardened steel 50 to 85 sec., on soft 
^1 30 to 40 sec., on lead 3 sec. The pendulum 


u set in osgiHstion, thlrau^h 4 small arc by the touch 
of a feather. The sensitiveness of the instrument is 
very great, and it gives definite indications yrith the 
hardest materials. 

Dr. Stanton has designed on ingenious instrument 
in which the deformation of a very hard ball used in 
the indentation test is substituted for the deformation of 
the material. This gives a much opener scale for hard 
materials. But the instrument is one for laboratory 
rather than workshop use. W. C. U., 


Structural Colours in Feathers.' 


By Prof. Wilder D. Bancroft. 


TN pigment colour we have absorption of light due 
to the molecular structure of the substance under 
observation. We speak of structural colours when 
the observed colour is due to, or is modified strongly 
by, the physical structure. Typical cases of structural 
colour are observed with prisms, diffraction gratings, 
thin films, and turbid media. In the case of feathers 
we find that the blacks, reds, oranges, yellows, and 
browns are pigment colours, but that the ordinary 
blues and greens are not blue and green by trans¬ 
mitted light, and that the so-called metallic or irides¬ 
cent colours, such as those of the peacock, arc structural 
colours. 

Biologists have often talked of prismatic or diffrac¬ 
tion colours, apparently becau.se those were the only 
structural colours that they knew about; but they 
have never tried to show that any arrangement of 
prisms or gratings would give the actual colours 
observed. Since prisms and gratings give no colour 
in a uniform diffused light, it is only necessary to look 
at a feather on the north side of a house, prefer¬ 
ably on a grey day, and all prismatic or grating 
colours will disappear. Notliing of the sort happens, 
except to an almost ncgligilile extent, witli some 
moths. 

If we have a turbid medium with fine particles, the 
scattered light is predominantly blue—Tyndall blue— 
and the transmitted light is reddish. Familiar 
examples of this are skimmed milk and cigarette 
smoke. The blue of the sky is also a Tyndall blue, 
the scattering being due in large part, however, to 
the molecules of nitrogen and oxygen, as was shown 
by the late Lord Rayleigh. In feathers of the non- 
iridescent type, Haecker showed that we have myriads 
of tiny bubbles in the horn which scatter the light, 
and a black backing which cuts off all transmitted 
light. On filling the bubbles with a liquid having 
approximately the same index of refraction as the horn, 
the scattering ceases and the blue colour with it. 
On putting in carbon bisulphide, which has a much 
higher index of refraction than the horn, the blue 
reappears because we again have a turbid medium. 
The blue of the feathers can be reproduced wonder¬ 
fully by heating a Imrd glass tube until it begins to 
devitrify. The myriads of small crystals which are 
formed scatter the light, and a beautiful blue is obtain^ 
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H the inside of the tube is coated with a black varnish 
to eliminate transmitted light. 

In almost all cases of non-iridescent green feathers, 
there i.s no green pigment and the effect is due to the 
superposing of a yellow pigment on a structural blue. 
This cAn l)e shown in a number of ways. If we lake 
a green feather and boil it long enough in alcohol, 
the yellow pigment dissolves and llie feather turns 
blue. If we expose the green feather long enough 
to an intense light, the yellow pigment bleaches and 
the feather becomes blue. If we scrape the surface 
of the featlter with a sharp knife, we can peel off 
a layer of yellow horn ana the fcatlier again turns 
blue. 

The metallic or iridescent colours, such as those of 
the peacock, were considered by Rayleigh to be the 
interference colours of thin films like those observed 
with oil films on the streets, while Michelson believed 
that they were .so-called surface colours from solid 
pigments. Fuchsine gives a ycllow-grcen surface 
colour quite different from the magenta colour hy 
transmitted light. Our experiments have satisfied 
us tluit Rayleigh was right and Michelson wrong. 
There are no bright-coloured pigments in peacocks’ 
feathers or in any feathers of tliat type. In the case 
of the peacocks there arc triple films, but this is not 
so in the neck feathers of the pigeon. 

Nobody has ever extracted any bright-coloured 
pigment from any iridescent feather, and we have 
confirmed this, using a large number of organic solvents. 
The change of colour with the angle of incidence is 
what it should be for thin films, while magenta shows 
practically no change of colour with djanging angle 
of inddence if one docs not use polarised liglit. If 
one swells the feather by exposing it to phenol vapour, 
the change of colour is what one would predict from a 
thickening of the film. If one destroys the dark 
pigment, the colour disappears almost completely, 
though it can still be seen at certain angles. It can 
be brought back by staining the featlier with a dark 
pigment. In the white pigeon, the iridescence of the 
neck feathers is very difficult to sec, but it con be 
brought out vividly by staining the fea'^er. Urffor- 
tunately the physical structure of the t£ul feathers of 
the white peacoci is quite different from that of the 
ordinary peacock, and consequently staining does not 
develop brilliant colours. 

The average, thickness of the films in the iridescent 
feathers is about'O‘5 or 1/50,000 inch. 
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Pbo?. C. Niven, F,R^. 

P ROF. CHARLES NIVEN was bom in September I 
1845, and was one of four brothers who achieved j 
the distinction of being wranglers. He entered the j 
University of Aberdeen as a .student in 1859, gradu- 1 
ated there with first class honours in mathematics and j 
natural philosophy. In 1863 he proceeded to Trinity [ 
College, Cambridge, and in 1867 was senior wrangler. In 
the same year he was elected a fellow of Trinity College 
and was appointed professor of mathematics at Cork. 

It was during the tenure of the professorship at Cork 
that the greater part of Prof. Niven’s contributions 
to mathematical and physical science was published.- 
Between i868 and 1880 he produced thirteen papers on 
various subjects. His first paper, on the application 
of Lagrange’s equations tn the solution of questions of 
impact, was published in the Messenger of Mathe- 
maiics in 1868, and, although the method is implicitly 
involved in Lagrange’s general dynamical scheme, its 
effectiveness in dealing with problems of impulsive 
motions had previously not been adequately appreci¬ 
ated. This paper was followed by three papers on 
the wave surface, a paper on rotatory polarisation in 
isotropic media published in the Quarterly Journal of 
Mathematics, papers on the mathematical theory of 
elasticity in the Transactions of the Royal Society 
of Edinburgh, tlic Quarterly Journal of Mathe¬ 
matics, and the Philosophical Magazine, and a 
paper on a method of finding the parallax of double 
stars, and on the displacement of the lines in the 
spectrum of a planet, puidi.shcd in the Monthly Notices 
of the Royal Astronomical Society. In 1879 he com¬ 
municated a paper on tiie conduction of heat in ellips¬ 
oids of revolution to the Royal Society, and in 1880 
a paper on tlic induction of electric currents in infinite 
plates and spherical shells; both papers were pub¬ 
lished in the Philosophical Transactions. These two 
papers are the most outstanding of Prof. Niven’s 
writings; the analytical skill exhibited in them is very 
great, and the results obtained are of importance. 

In 1880 Prof. Niven was appointed to the chair of 
natural philosophy in the University of Aberdeen. 
The demands made on his time by the duties of his 
professorship and the development of the department 
appear to have prevented him from pursuing his 
researches farther. In 1917, however, he sent to the 
Admiralty a paper on the theory of the location of 
sound in water, which was of service in connexion with 
the campaign against submarines, but the paper was 
never published. His tenure of the chair at Aberdeen 
Mdffided from 1880 to 1922, and during that time the 
ciplrtment of natural philosophy increased greatly; 
in 1880 it was housed at King’s College with very 
inadequate laboratory accommodation, but later it was 
removed to Marischal College, where new and extended 
accommodation was provided. The provision of the 
new laboratories and other rooms for the natural 
philosophy tiepartment at Marischal College was very 
largely due to Prof. Niven’s initiative and energy, and 
their successful completion added greatly to the effici¬ 
ency of the department. When natural philMophy 
was taught at King’s College, only a small number of 
the students obtained uty, training in experimental 
work; with the exten^.it.bpqpiae. 
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posable to pve experimental training to a licrger 
number of students and to a greater extent. Addi^ 
tional lecture courses for students proceeding to an 
honours degree were also instituted. 

in March 1922, Prof. Niven developed a serious 
illness from which he never fully recovered. He retired 
from the professorship at the end of September 192s, 
and his many friends hoped that he might enjoy a 
period of well-earned leisure, but after a few months 
fme from work he died on May 11. 


Mr. E. j. Banfield 

The Melbourne Argus announces the death, in May 
or June last, of Mr. E. J. Banfield, at the age of 
seventy-one. Mr. Banfield was bom in Liverpool on 
September 4,1852, and was the son of Mr. J, W. Ban- 
field, of Ararat, Victoria. After having been occupied 
for some years as a journalist, he retired in 1897, with 
his wife, to Dunk Island, in lat. 17° 55' S., between the 
Great Barrier Reef and the Queensland coast. Here 
he lived tfie life of a recluse, occupied in cultivating 
tropical produce, and in observing Nature, but he found 
time to describe his experiences in three books, “ Con¬ 
fessions of a Beachcomber” (1908), “My Tropic 
Isle ” (1911), and “ Tropic Days ” (1918). 

The “ Confessions of a Beachcomber ” giN'es an 
attractive picture of Mr. Banfield’s life on Dunk 
Island. It describes something of liis success in adapt¬ 
ing himself to his novel surroundings, alone with his 
wife except for a few natives, and it reveals him as a 
man of lovable nature, with a pleasant .sense of humour, 
and as an acute observer of Nature. The book U full 
of the sunshine and luxuriance of the tropics. In 
vivid word-pictures it describes the birds which visit 
some gorgeous tree to feed on its honey or its fruit, 
the productiveness of the banauk or the papaw, the 
habits of stick-insects or leaf-rolling ants, of dugongs, 
turtles, and sucking-fish, and many more of the charms 
of the tropics. Wherever Mr. Banfield records his 
observations he has something instructive to say; and 
in many cases his narrative is as entertaining os truthful. 
He tells us that his retirement was prompted by his 
wish to put into practical operation his regard for the 
welfare of bird and plant life. “ Man destroys birds 
for sport, or in mere wantonness, and the increasing 
myriads of insect hosts lay such toll upon his crops and 
the fruit of the earth which by the exercise of high 
intelligence and noble perseverance he has improved 
and made plentiful, that the national loss is to be 
counted by hundreds of thousands.” 

Under Mr. Banfield’s rule Dunk Island became a 
sanctuary for birds, many of which became bold and 
familiar; He did not hesitate to incur financial losses 
in order to remain true to his principles. A promising 
attempt at bee-keeping was relinquished because of 
the depredations of two species of bee-eating birds> 
which he would not interfere with in order to save his 
bees. His death, which took place on the island, was 
reported by a passing steamer, to which his wife had 
signalled for assistance. HU writings^are well wbrCh 
the attention of zoote^^, ^ etbnolo^i^ 
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Current Topics and Events. 


The text of the t^^’elfth Huxley Memorial lecture, 
delivered recently by Sir Arthur Keith, is published 
supplemcntarily to this issue. Its title, *' The 
Adaptational Macliinery concerned in the Kvolutton 
of Man’.s Body,” admirably defines the greatest of 
present biological problems. “ infinite in extent and 
complexity,” and still affording scope for " many 
centuries of labour.” Such phrases measure the 
magnitude of Darwin’s influence, exerted steadily for 
over sixty years. The Huxley lecturer, .speaking 
from a vast knowledge of evolutionary biology, says 
that we know of no means by whidi the machinery 
of mechanical adaptation can be altered from without. 
With Huxley, he believes that the govemmeiil which 
rules within the body of the ernbryi) proceeds along 
it.s way altogether uninfluenced bv occurrences or 
experiences whicli affect the body or brain of the 
parent. The nuiclunerv of adaptation has its ” pre- 
<Ietermined line ” of action. We may car|) at the 
word; but Huxley's meaning seems clear enough: 
he d«‘scnbefl a sequence in a natural order, not a 
consequerue of a supernatural order. How fur \vc* 
have advanced along tlie thorny palli which the great 
Darwimons mapped out for us may bo judged fairly 
from the mldress itself The ciuostion of us<*-inhent* 
ance is orueial, and while every failure to demon¬ 
strate its occurrence 5er\es only to establish the 
Darwinian tlieory more finnlv, llierc are those who 
sill] hope: to find m the intricacies of the problem a 
door of escape' from the jiosition assumc*d bv Darwin 
and iJu.'.k'v and, we believe, the best and most 
l iiilosopliiLal workers m biology to-day Man, even 
s( teiitific man, does not seem altogcthtT willing to 
assume his rightful jilace in the Universe'; albeit the 
place wiiK.h Darwinism assigns to him is funda¬ 
mentally si-turer and philosophically grander llian 
any other winch induidual or collective wit has 
elesigncd We are still far from plumbing the depth 
of wonder of the Universe of which wc are a part, 
m w’Ine.h we ” live, move, arul have our being,” and 
the ” many centuries ” of Sir Arthur Keith that 
separate us from tliat aim is a phrase that is good 
only because it dtws not bring imagination to a halt. 
This asyiect of the Darwinian theory is still not widely 
appreliCiuled ; none of the natural sciences comes so 
near to intriguing the personal prejudices of its 
votaries as biology ; but as potent to confuse present 
w'ork and thought is that sterilising influence of great 
ideas which, wdiilo they liberalise for a time, do .so 
spasmodically. Many workers, all unconsciously, 
turn from Darwinism because it does for them not 
loo little but too much. Forty, thirty, and even 
tw'enty years ago, comparative anatomy and embry- 
ology pressed fonvard irresistibly with Darwinian 
enthusiasm. During the ” many centuries ” ahead 
the present reaction will probably have less signifi¬ 
cance than appears now^; but, for the clarification of 
present work, Sir Arthur Keith’s advocacy is timely. 

In a lecture entitled ” Charlra Darwin, 1809-1882 " 
delivered to the teacher? of the London County 
Council on March. 21, and now published ^London : 


Cambridge University Press, 2$. 6 d. net), Prof. Karl 
Pearson has brought out with great clearness the 
ini|X)rtance of the successive revolutions in thought 
causcil bv modern disaiveries in astronomy, geology, 
and anthropology, unified as Uic tw'o latter are by the 
crowning m^hievement of Darwin. Prof. Pearson is 
no doubt justitictl in attributing the comparatively 
slow pnigress of scientific investigation before Darwin 
to the fact that even among scientific men the date 
of 4004 n.c, w'a.s commonly accepted for the creation 
of the nmver.se. Many excuses may be offered for 
this obsession, but it is fair to remember that the date 
represents only the coiuputaiion by an Irish Arch¬ 
bishop t)f the figures given in the existing text of 
Genesis, and can scarcely bo .spoken of as having 
l«^cn ” fixed by the Clnireh.” Perhaps Prof. Pearson 
is a little tex) much apt to revive the memory of “ old 
forgotten far-of! things, and battles lung ago.” How¬ 
ever, there can be no doubt of the magnitude of the 
revolution effected by Darwin, a revolution which 
has made itself felt in every department of human 
thought hi view of recent occurrences in America, 
it can scarcely be txmsidcn'd unnecessaiy to insist 
once more on the mdispuUible fact tiiat the ilocirine 
of evolution, thanks to Darwin, is now as tlioroughly 
established a,s any of the great generalisations of 
science. Prof. Pearson docs w'ell also to cmphasi.se 
the admirable personal iiiialities of Darwin. 

AnouT twenty years ago (.sec Naiukk, October 20, 
if>o4, p. f)Oi, aii<l Dccomher 15, mn.^, p. 156) the 
performance's in Jicrlin of an mtelhgont horse— 
■‘('lever Hans "—were te.sted bv a eommittoc of 
psychulogK al e.xjuTU. Tlie conclusion arrived at was 
that the jierformantcs of the aninuU, like those of 
llie horse ” Mahomet,” c.xlubitcd ir, London .several 
years previously, and of perfonmng animals generally, 
deiiendcxl chiefly upon observations of movements 
of the trainer. An experiment carried out by the 
.Marconi Company in connexion with the Zoological 
Society, at Regent’s Park on August q, supports tins 
cojichision as to the jierci'ptual charador of animal 
thought. The trainer of an Indian elephant at the 
S«>ciety's Gardens spoke to the animal from the 
British Broadcasting Coinjiany’s studio, arul his voice 
was distinctly lioarrl in a Inud-.speakcr arranged 
against the elephant-house, hour onlers were given 
by the trainer, and, though they are always obeyed 
immediately when he is near, the elephant took no 
notice of them clearly uttered by the trumpet attached 
to the wireless receiver. It is possible, of course, that 
though tlie words could be heard easily by the people 
prc.sent at the experiment and listening for them, the 
absence of the trainer deprived the elephant of the 
associative relation between sound and action. This 
might be tested by connecting an electfbphone with 
a gramophone record of the trainer’s orders, the 
trainer him.self being present but not actually speak¬ 
ing. We should then learn whether an elephant can 
recognise ” His Master’s Voice,” like the Scotch 
terrier of the well-known advertisement of gramo¬ 
phones. 
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For the protection of inventions, jnstificatioa of 
the patent S3^tem is based upon the demands of 
natural justice and upon economic grounds of pure 
expediency, a justification which has been recognised 
in all countries. Similarly for the protection of 
scientific ideas which are not inventions, justice 
demands a measure of protection even if expediency 
speaks with a voice less certain. From time to time, 
therefore, the cry is raised for protection to be 
accorded to sucli important discoveries as do not 
come within the category of inventions for which 
patents are obtainable ; and now the matter is raised 
again, this time by the League of Nations. Thus 
the Titnesi for July jo inform.s us that the Intellectual 
Co-operation Comniis.sion of the League has decided 
to submit to the Council and to the Assembly a draft 
convention for the protection of scientific discoveries. 
In submitting the draft, the Commission is asking 
the Governments to establish for scientific discoveries 
a copyright similar to tluit granted for literary and 
artistic work.” What exactly is contemplated by 
the proposal is far from clear, neither the general 
idea nor the details having come to hand. If, how¬ 
ever, the proposal deals only with the literary expres¬ 
sion of a discovery, as might be inferred from the 
Press notice, it is difficult to see in what way the 
author of the scientific discovery would in any ' 
manner receive benefit. A discovery once published 
may be expressed in many different ways, such that 
np one of them need infringe copyright in the others. 
If the proposal is nothing more, the addition then to 
the legal systems of nations that it will make will be 
virtually nil. If, however, it submits a scheme 
whereby the discoverer of a natural principle or law 
of world-wide utility may receive a reward commen- 
surafe with the iniiiortance of the di.soovcry, it is to 
be welcomed on nil hnnd.s. Even if the proposal 
should be found to concern itself only with the 
literary expression of a discovery, it may yet serve 
a useful purpose, since it may result in directing 
public attention once again to the callous neglect of 
the interests of those to whom the world in the past 
has been so vastly indebted. 

A W'EKK of great interest has just ended at Oxford— 
one of real importance and significance. The seventh 
International Congress of Psychology Ims just con¬ 
cluded its meeting there, the last one having been 
held in Geneva in 1909. For the first time since tlie 
War, psychologists from all parts of the world 
assembled to discuss current problems of psychology. 

is mainly due to its president. Dr. C. S. Myers, 
director of the National Institute of Industrial 
Psychology, that this result was achieved, and that 
the entire week passed off so amicably and instruc¬ 
tively. The congrc-ss w'as limited to about two 
hundred members, and included representatives from 
Great Britain and Ireland, America, Austria, Belgium, 
Czechoslovakia, France, Germany, Holland, Hungary, 
Japan, Norway, Poland, Roumania, Spain, Sweden, 
and Switzerland. They were boused in New College 
and in Balliol and Manchester Colleges. There were 
numerous p&pers and discussions upon scientific and 
practical aspects of pssshal08y; but no useful purpose 


would be served merely by recounting their titles. 
The proceedings opened^ on Thuraday, July 26, with 
a meeting at which the president made a happy 
inaugural speech, and a letter was read from I-ord 
Curzon, Chancellor of the University, welcoming the 
congress to Oxford. A reception was held the same 
evening in the gardens of New College. On the 
following afternoon Dr. and Mrs. William Brown 
entertained the members of the congress at a garden 
party in the gardens of Worcester College. On 
Sunday, July 29, the congress listened to a sermon 
given by Rev. Canon Barnes in the Cathedral, in 
which he alluded to the way in which science and 
religion could aid each other. In the afternoon a 
delightful excursion was made by river to Nuneham, 
where, thanks to the kindness of Lady Harcourt, 
the members of the congress were conducted by her 
and her daughters over the house and grounds. The 
congress ended in the evening of August 2 with a 
dinner at Christ Church. Psychologists may feel 
justly proud at having achieved so much, not only 
in advancing their own science, but also in promoting 
peace and goodwill amongst nations generally. 
About seventy members of the congress paid a visit 
to Cambridge on Thursday, visiting the Colleges and 
the Psychological Laboratory, which owes Jts exist¬ 
ence to Dr. C. S. Myers, President of the Congress. 

Mr. H. Spencer Jones, Chief Assistant at the 
Royal Observatory, Greenwich, has been appoint^ 
His Majesty's Astronomer at the Cape, in succession 
to the late Mr. S. S. Hough. 

Ari'UCATJONs are invited from persems possessing 
an honours degree in electrical englBeering or physics, 
and having experience of electrical research, prefer¬ 
ably in the technique of alternating current measure¬ 
ments at high frequencies, for the pcjst ol a technical 
assistant at the Royal Aircraft Establishment, 
Famborough. The applications should be addressed 
to the Superintendent. 

The following awards for the year 1923-24 have 
been made by the Salters’ Institute of Industrial 
Chemistry, and approved by the Court of the Com¬ 
pany. Fellowships are awarded to Mr. T. li. Philip, 
Imperial College of Science and Technology ; Mr. 
W. G. Sedgwick, Armstrong College, Newcastlo-on- 
Tync; and Mr. D. T. A. Townend, Imperial College 
of Science and Technology. Fellowships are renewed 
to Mr. C. G. Harris, Jesus College, Oxford ; and to 
Mr. J. H. Oliver, Imperial College of Science and 
Technology. Mr. W. Randerson, a fellow for 1922-* 
1923, having been elected to an Albert Kahn travelling 
fellowsliip for the year 1923-24, is made an honorary 
fellow for the year. 

The Civil Service Commissioners announce that an 
open competitive examination for not fewer than 
12 situations as probationary^ assistant engineer in 
the Engineer-in-Chief’s Department of the General 
Post Office will be held in Ixmdon, commencing on 
November 6 next. Limits of age : 20 and 25, with 
certain extensions. Regulations and form of,applioa- 
tion willL be sent in response to request* by totter 
address^^fb the ^ecretu?. Civil 
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Tbs Britufti Photographic Reaearch Association, 
vhich was the first Research Assodation to be formed 
under the Department 61 Scientific and Industrial 
Research, completed its term of five years in May 
last. A thorough and searching investigation of the 
work accomplished has been made by the Depart¬ 
ment, which has also taken into consideration the 
researches which are either in progress or are con¬ 
templated, with the result that a furtlier grant in 
aid for a p^od of years has been promised. Although 
the financial position of the photographic industry, 
which is comparatively a small one, is at present at 
a very low ebb, it is very satisfactory to note that 
the leaders of the industry are so convinced of the 
valuable work done by the Research Association, 
and of the good results which are likely to accrue, 
that it has been decided to carry on its operations. 


The Association has had to contend with considerable 
difficulties during its first five years, but, under the 
directorship of Dr. Slater Price, it has now a well- 
established reputation not only in this country, but 
also in Europe and America. A number of papers 
dealing with fundamental principles have been 
authorised for publication in the various scientific 
journals. 

The Maidstone Museum has set a good example to 
other provincial institutions of this class by issuing 
a set of post-cards, published at i\d. each, illustrating 
its prehistoric collections. The.se include a clay bowl 
attributed to the Bronze Age : pakcoHths of the 
Chellean period ; a group of eoliths ; some neolithic 
flint implements—all found in the vicinity. The 
series also includes a set of good examples of Roman 
glass. 


Our Astronomical Column. 


D’Arrest's Comet. —MM. Dubiago and l.exin con¬ 
tinue the search ephemeris of this comet (for Green¬ 
wich Noon) : they use practically the same elements 
as those deduced by Mr. F. R. Cripps. There is still 
a prospect of fmdbg the comet, as the greatest surface 
brightness is not attained until September iz ; but 
the object is in considerable south declination in 
September and October. 

RA. S. Ded. R.A. S. Dccl. 

h. n. h. lu. 

Aug. 24. 17 0-6 c/ 8^ Sept. 8. 17 43-1 16^58' 

29, 17 17*5 11 49 1.^ 17 to 22 

Sept. 3. 17 29*7 14 26 18. 18 i 3 'S 2 * 34 

The Showek or August Metkor.s. —Mr. W. F. 
Denning write.s “ The fine warm weather and 
absence of strong moonlight enabled these meteors to 
be well observed during the period from August 3*11 • 

' The display, however, up to the time of writing 
^August 12) hxT.s not been an aburulant one, though a 
lair number of Rerscids appeared eacli night, and the 
radiant showed its usual <lisplacemcnt to the east- 
north-east. 

“ Mr. J. P. M. Prentice, at Stowmarket, recorded 
the flights of 250 meteors up to August 9, and had 
recognised a number of the usual minor sliowere, 
including a Capricomids, 3 and 7 Aejuarids, B Cassio- 
peids, 7 and 0 Cygnids, Sagittids, t Taurids, a- fi 
Perseids, p Piscids, and Lacertids. Mr. Prentice saw 
a splendid Perseid fireball on August 9, i2h. 32m. 
G.M.T., with an estimated magnitude greater tlian 
that of the full moon. The streak lasted 23 seconds, 
and its colour was bright blue surrounded by bright 
red. 

“ Mr. A. King watched the shower from Tincoln- 
shire on and after August 3, and saw a fair number of 
Perseids, At Bristol some observations were made 
on August 4-11, during which period the Perseids 
were only moderately active. The brightest meteor 
seen at Bristol was a Cygnid on August ii, 9 - 4 ^ 
G.M.T. It was brighter tl^n Jupiter, and travers^ 
a short path from 289® +66® to 289® + 72®; it left a 
white streak for a second, across B Draconis.” 

Prof. R. Schorr’s " Eigenbewegungs-Lexicon." 
—Prof. SchoiT, director of liergedorf Observatory, 
Hamburg, Haa just brought out a very useful work 
of referenc^'m the form of a comprehensive catalogue 
of practically all the known proper-motions of stars. 
It IS arranged in zones of declination, 1° wide, the 
desigtu^n ^ the stars being taken iromjthe Dorch- 
musterttm of Boon, Ctordoba, and the Cape. It ia 
numbo'ea by a viaB 

are ^ 

HD; ■fbt'T.ijfJx 


Only one determination is given of each motion, 
presumably the best available; the authorities ate 
given in each case. The centennial motion is given 
to two decimals of a second of time in right ascenaon, 
and one decimal of a second of arc in declination; 
a few stars are given to one figure less than this. 

To diminish cost the work was typewritten, and 
then multiplied hy a mechanical process, the r^ult 
being perfectly clear and Jegible. The price is fixed 
at tliirty Swiss francs. 

Already a first supplement has appear^, ^con¬ 
taining 1739 stars; some of these, marked !, are 
improved values for stars already in the Lexicon, 
but the majority are additional stars. 

This is the second very useful work that Frol. 
Schorr has issued in a few months, hi.s new reduction 
of RUmker’s Hamburg Catalogue having lately 
appeared (Nature, April 28, p. 564). 

The Free Pendulum.— Mr. F. Hope-Jones de¬ 
livered a lecture on this subject to the Bntiw 
Horological Institute on April 19, and it has lately 
been issued as a pamphlet. He lays stress on giving 
the pendulum that we rely on as primary time-keeper 
as little work to do as possible ; his three desiderata 
are; (i) the mauitaining impulse must be given at 
the zero (lowest) position ; (2) it must only be given 
occasionally ; and (3) there must be no other inter¬ 
ference with the pendulum. 

Mr. Hope-Jones states that this problem has been 
solved, quite independently, by five men in tl^ last 
twenty-five years : Mr. Rudd in 1898, Sir David 
Gill in 1904, Mr. liartrum iu 1913. Father O'Leary, 
SJ.. during the War. and Mr. W. H. Shortt, who 
has been at work since 1911 on the matter, his clock 
being insteUed at Edinburgh Observatory early in 
1922. The details of each of the five methods are 
briefly given, but the last is considered much the 
best. The fundamental pendulum, constructed 01 
invar, is in an air-tight case, pressure 3*5 cm., kept 
at constant temperature. It receives its impulse 
every half - minute, at the lowest position "tb© 
remontoire is worked by the slavc-clixk, whiA is 
synchronised by a " hit or miss " action to within 
0-01 second. Two diagrams of the changes of weekly 
rate in periods of three month.s are given ; the ^^8® 
of weeWy rate is 0-02 second per week, 
Sampson notes that the clock is superior to the Riefler 
Instrument, though that is a, very fine clock._ 

A clock with uniform rate is of great importance 
to fundamental astronomy for the removal of the small 
eystomatic atrom to ' ri^ iwcension; th^ have 
> bett gyeajlf but not wholly, removed. 
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Research Items. 


TiiL Swiss National Park and its Mollusca 
Fir&t mooted in i()oi>, a. National I^ark for Switzerland 
was liiialiy estahhslied in January 1919. Jl is situate 
in the I^owor itn^adme, almost on the extreme 
eastern border of SwU/erland, and abutting on the 
Italian frontier. It comprises an area of aixmt 
151'3 sq Icni . and has been put in the charge of a 
Comim.ssion, which has wisely decided on a complete 
investigation of its fauna, flora, etc., a task which 
the Schweizenschc Naturfor.schcnde Gesellschafl has 
undertaken to carry out. For the purposes of this 
survey, iiouever, it has been rcsolvc'd to mclude the 
territory to llic north <if the Park down to the banks 
of the Inn, a.s widl as some to the east, so as to furnish 
a more satjsfai.tory physical area to ilejil with as a 
wliole. 'i'he first portion of this uiiderlaking, the 

Molluscan Fauna," by I'b'nst PiitikofiT, has just 
been published by the S<.iiw(;i/enschc Naturlorschendc 
(iesellschaft in lid, Iv. 0/ th<‘ir Denkschnfien. If 
tins bo a fair sample tiie comiiielc w<jrk will be well 
wortliy 0/ its Huthors hollowing a general account 
of the charaeUTs ol the eleven districts into which, 
for ])urfK»ses of di'scrijition, the district has beim 
divided, come the inolluscuii fauna of each, a sy.sle* 
malic descrijition of the various species and varieties, 
witli tallies of tiieir hori/outal and vertical distribu¬ 
tion, ami an excellent bibliography. Close on eighty 
forms, if we include tlt<»so 111 the .qipendix, are dealt 
with, and tlie piiotograidis ol siiells are mostly parti¬ 
cularly good. 

PitOTO/OA AM) PoiAio MosAic — As lecently 
repoiLed in NaiuuI' (juiv ^i, p ni), Fay Nelson has 
reported in .\inenca 11i.it a jiroto/oal organism is 
Associated vnUIi the phloem of potato ])lauts atlcclcii 
by tile diHea.se known .is mosaic, which is usually 
groujied among the " virus " diseases m which the 
causal organism is assumed to he ultra-inicroscopic. 
The July issue of l^livU'palhohf^y, the journ.'il j.s.sue(l 
by the .\nuinciin J‘hytopathological Society, contains 
no less lliau foui brief pajier.s, with which the names 
of seven investigators are associated, all pointing out 
that the stmctuies desi-nbcd by Nelson arc also 
present in the phliK'm ol Solanaceous plants which 
are not alfeclcd by mosaic but. so far as can be 
detenniiu'd, are perfectly healthy, 'riiere seems to 
be little doubt that Nelson has reilcscnbcd and 
photogr.iphetl pei-uliar piotoplasimc nulnsions, pre¬ 
sent 111 the phloem of some Angiosperms but not in 
all, and wlmdi. as Irving \V Hailey and other writers 
point out in J'liytopcitliDlogv, are probably ulentical 
with tiic " slnnc Ixxbes ’’ described by Slrasburger 
(in 1891 ) in the phloem of Robtma Jheiuiacaiut. 
Thc.se " shme bodies " do not stvm io be i<lentic.al 
with nuclei, though they oftem arc seen in contact 
with tiiem. ICrnsL \\. Schmiilt, m his rctient mono¬ 
graph upon the Angio.sperm sicvo-lul.ic.s (Jena, 1917), 
Concluded that the nucleus was typically present in 
the Angiospenn sieve-tube, Pos.sibly this recent 
American rediscovery of these other evtoplasniic 
inclu.si()ns will lead to a re-exploration of the cytology 
of tlu* sieve-tube, a subject winch wijuld .seem to be 
by no means exhausted. 

Poi’T.ARs.t-Forestry Commission Bulletin No. 5, 
just issued by H.M. Stationery Ofticc, price is. (xl., is 
a remarkably full account of the ditferent poplars 
which are suitable for the production of timber on a 
commercial scale in Great Britain. The fiiut chapter, 
due to Prof. A. Henry, is concerned with their 
botanical description, and is illustrated with two 
plates, showing clearly the distinctive characters of 


the twi(;^ and leaves of the twelve important species 
and hybrids. The second chapter, by Mr. W. H. 
Guillebaud, who specially investigated the growth of 
poplars in the north of I'rance, is devoted to silvi¬ 
culture, and discusses fully propagation, planting, 
thinning, pruning, rate of growth and yield. In the 
third chaptcT, Dr, j. W. Munro deals with injurious 
insects and Mr. W. E. Hiley with fungi and bacterial 
disesases. The last chapter, by Mr. W. H. Dallimore 
of Kew, is an admirable account 0/ the character and 
uses of poplar wood, and should prove of great 
inUn-est to both landowners and manufacturers, as 
tlie use of homc-growm poplar timber is capable of 
great extension. For example, the wood of aspen is 
indispensable for the match indu.stry, and has 
hitherto been mainly imported from Northern Russia. 
The recent plantation on a large scale of this tree in 
Argyllshire by Messrs. Bryant and May indicates 
that supplies of aspen timber from abroad at a 
reasonable price cannot in the future be depended 
upon. 

Upi>i-.r-Aik OusI'KV.vtionh in Nokih Russia —A 
1 'rofes.sional Note, voi 3, No. 32, carrierl out by 
Mr W. H. J-^ick, has been published on the above by 
the Meteorological Oflu-e, Air Ministry. 'J'lie observa¬ 
tions arc liased upon pilot balloon ascents betwi'cn 
h'cbniary >3 and SeptomlKT 13, 1010, at three stations 
m north-west Ru.ssia. Tlie stations are .Murmtinsk, 
at the head of the Kola ('reek, in UitUiule about <>i> N,, 
Arcliangel on tlx' soulli-wostem loast of Die \Miite 
Sea, ni latitude i»4“ 33' N,, ami l.umbuslii on the 
Munnan Railway, in ialitnde about N. The 
ascents were all vauicd out with one thetidolile only, 
the b.iHoon being given a \ ertical lift of, tiieoiotieally, 
500 ft jKT mmute 1 lie high lalftudc in uhicli the 
observations wen* obtained renders them of value. 
There were at Muimansk 37 occ.isions on ulm'li the 
surface wind uivs in the north-east quadrant, and on 10 
4>f these- that is. i7-3 per cent, of the total—tlui wind 
backed continuously up to 2000 leet. On the other 
hand, tlxere were 164 occasions on which the surface 
wind was not in the north-ea.st quadrant, and in only 
3 of these—that is, 3*0 per cent of the whole- did 
the wind back continuously ujiward. At Murmansk 
three ascents reached to u height of 40,000 feet, where 
two of the winds were N \V. and one S.W. 'L'wo 
ascents reachvxl to 60,000 ft., where both winds were 
S.W. Seven ascents readied 20,000 ft., at that 
height four of the winds were S W. and two N.W. 
01 the asconts earned out at Archangel only one 
reached 20,000 ft., where the wind was southerly. 
Of the ascents at Lumbushi, six attained a height of 
20.000 ft., giving two north-westerly winds, three 
north-easterly, and one southerly. 

TiiH Climate ok Khartoum. —Physical Depart¬ 
ment paper No. y, prepared by Mr. L.. J, Sutton, has 
recently been issued by the Ministry of IhibUc Works, 
Egypt. The <liscussion deals wdth the meteoroloj^ 
of Khartoum, whicli place was installed as a secoud- 
order station in lyoo, and is approximately 390 metres 
above sea-Icvel. Maps of isobars are given for the 
several months wliich show' the normal distribution 
of pressure over the surrounding region, which is of 

S reat help in following the changes of weather con- 
itions w'hich occur at Khartoum in the different 
seasons. It is during the period from the middle of 
June to September that the weather conditions are 
most disturbed. Thunder-storms and haboobs, or 
storms of-wind, are frequent, and the short rainy 
season U experienced* In Oi^ber to May there is 
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an entire absence of rain. The observations are 
discussed for the period • of twenty-two years, from 
igoo to 1921. Atmospheric pressure varies very 
regularly throughout the vear ; a minitnum is reached 
about the beginning of May, and a second minimum 
occurs about the beginning of October. The diurnal 
range of the barometer is very regular and does not 
vary much in the course of the year. Tlie coldest 
month is January, with a mean temperature of 
22‘’‘5 C. : the warmest month is June, with a mean 
temperature of 34"-i C. The short rainy season 
causc.s a second minimum, 3i°'2C. in August. The 
second maximuTri temperature occurs about the end 
of September, approximately, the same time as the 
second inimmuni of pressure. Piurnal range of 
temperature is greatest, I4°‘5 (', in April, aiul least, 
lo'^'i C., in September. Statistical values arc also 
given of humidity, va{x>ur presHure, cloud, sunshine, 
wind, and the upper winds. The amount of rainfall 
is small, a\craging only 148 mm., or rather less than 
6 in. for the year , nearly yo per cent of this falls 
in July, August, and September. The discu.ssion 
will serve as a specimen for other stations. 

GoLUFii-.t.DS OK Westkhk Austrai.ia. — Thc 
Department of Mines of Western Australia has 
issued an imjHirlant description of the goUl ileposits 
of Western Australia, written by Mr. A. Clibb .Mail- 
land. Thc author classifies the gohl-bearing deposits 
under thc following five heads : i. Simple or iis-surc 
veins, carrying auriferous quart?, with or without 
accessory minerals. 2. Composite veins or lodes, 
winch are made up of a number of more or less 
parallel lenticular veins 3. Sheeted zones, consist¬ 
ing of a series of closely spaced and parallel veins, 
generally of small dimensions. 4. Stockworks, wliich 
are irn'gular networks of small auriferous quartz 
veins. 5. Shear zones or bands of schistose rocks, 
impregnated with various sulphiiles, iron pyrites 
uhen predominating, and containing little or no 
quartz. In addition to tin? above classification, the 
autiior, when discussing the individual goldfields, also 
mentions the so-called “ lode furmatioms,'' which he 
defines as “ miprcguatums of zones of previously 
existing rocks and confinc<l largely to shear zones, 
characterised by much crushing and fracturing as 
well as the deposition of quartz along such 
fractures ” It w'ould ajipear that such lode forma¬ 
tions are especially important in tlu* Boulder and 
Kalgoorlie districts of the Hast Coolgardic gold-field, 
which is itself by far thc most imjrortant of thc 
Western Australian golil-fields, having produced over 
17 million ounces of gold out of a total of 31 million 
ounces produced by Western Australia, whilst no 
other .individual goldfield lias produced above 3 
million ouncc.s. The gold production of Western 
Australia reached a maximum in the year 1903, 
when the output was Just above 2 million ounces; 
since that time it has been gradually declining, until 
in 1918 it was only 876,311 ounces, but the account 
here published shows that there is good reason to 
hope that the present output may be reasonably 
expected to be maintained for a considerable time 
to come. 

The Earth’s Magnetic Field, —In the issue of 
Terrestrial Magnetism and Atmospheric Electricity for 
March-June, Dr. L. A. Bauer gives the chief results of 
a preliminary analysis of the earth’s magnetic field 
for 1922 based on the British Admiralty magnetic 
charts for 1922 and those of the United States 
Hydrographic Office for 1920 corrected to 1922. He 
finds that the field at any instant is compounded of 
an internal field having a potential and representing 
about 94 per cent, of ^ total, an external field also 
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having a potential and a non-potential field of about 
ecjual strengths. The time change of the field is 
equally complex. On the whole, during the past 
80 years the north end of the axis of the internal 
field Iia.H moved slowly towards the west and south, 
and thc intensity of magnetisation has decreased at 
the rate of 1/1500 of itself per annum. The intensity 
over land areas is greater than over ocean areas in 
the same latitude, and the decrease during the past 
37 years greater over ocean parallels than over land 
parallels ot laliludc. 

Produchon ok Smokeless Fuel. —A pamphlet 
entitlecl " Tlie Story of thc Saitt-Moncnetf Kotort 
for producing Smokeless Fuel,” printed by Moultons 
(ITintcrs) i.td., Brighton, contains material of some 
historical interest in connection with the efforts wliich 
have been and are being made to solve the problem 
of thc low-lempcrature carboni.sation of bituminous 
coal for thc pr^xluction of smokele.ss fuel. It deals 
with the recent and pioneering eflorts (dating back 
to 1870) of Mr W. Scott-^ioncric^^. Since 1921 
he has been engaged in experiments made at the 
Newhaven Gas Works in order to perfect a retort 
for which “ final success ’’ is claimed. In an cnclo.sed 
analytical report arc given tables of re.suU« of 
carlxmisalion trials which seem typical of those to 
be expected from the carbonisation of Durham and 
Yorkshire coals at temperatures about 600'’ C. Thc 
fuel piwluceci is stated to be " smokeless and suitable 
for transit.” and the ” results exceed all expectations.” 
Insufficient evidence is adduced to enable the reader 
to judge thc validity of these claims. One can only 
await with interest the apjn'arance of further details, 
with the hope that, if a solution lias been found of a 
problem which has proved so balfling, both on the 
technical and thc economic sides, credit will fall to 
one of the pioneering workers. 

O.xiDATioN OK Carbon. —Thc well-known method 
of oxidation of organic .sulxstances by a mixture of 
chromic and siilpluiric acids has lieen recenUy re* 
cxamineil by J. X. Simon, and tlie results, some of 
which were unexpwted, have been communicated in 
a scries of notes to thc Compta rendus of the Paris 
Academy of Sciences. With the usual mixture of 
potassium bichromate and sulphuric acid some com¬ 
pounds are completely, others only partially, oxidised. 
The substitution of silver bichromate for potassium 
bichromate in the mixture was found to give complete 
combustion in some cases where the classical mixture 
gave only partial oxidation, interesting and un¬ 
expected results were obtained on applying these two 
mixtures to the oxidation of the various forms of 
carbon. Pure graphite, using the silver oxidising 
mixture, was completely oxidised to carbon dioxide 
(with a trace of carbon monoxide) in half an hour at 
100° C.: in the absence of silver the combu.stion was 
partial, from 66 per cent, to 72 per cent, being burnt. 
In a later communication (July 23) it is shown that 
the deficit in the absence of silver is related to the 
constitution of the compound, and the aromatic 
compounds can be clearly distinguished from others 
by the different figures given by the two reagents. As 
regards the different forms of carbon : in the presence 
of silver, graphite is completely burnt, diamond is 
not oxidised at all, while for variou.s forms of charcoal, 
coke, and coal, only from i per cent. •Uj 6 per cent, 
is burnt. The fact that it is possible to oxidise 
graphite by thirds is in agreement with the view of 
a hexagonal distribution of the carbon atoms, and 
there is a marked experimental difference between 
graphite and certain varieties of black carbon which 
it is natural to attribute to a difference in consti¬ 
tution. 
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Fossil Human Bones, possibly oi* 

A T a meeting of the Royal Anthropological In- 
hLitute, h^d on July 17, Prof. C. G. Seligman, 
president, in the chair, Dr. D. E. Derry described the 
fossilised human bones recently discovered in Egypt, 
which, on the ground of their condition, he is iuchned 
to regard as of Pleistocene age. The discovery is 
one of very considerable im^rtance. as this is the 
first occasion on which fossilised human bones have 
been obtained from Egypt. Early in January of 
the present year Mr. Guy Bnmton. while excavating 
for the British School of Archaeology in Upper Egypt, 
found at Gau-el-Kebir, on the ea'st bank of the Nile, 
about thirty miles south of Assiut, a remarkable 
collection of bonc.s, mostly animal, but with pieces 
of human bone.s mixed with them in the heap. 
Some of the bones, including the human fragments, 
were heavily minerali.scd, while others were only 
partially so, and some not at all. The whole collec¬ 
tion was contained in an Early Dynastic grave, and 
had obviously been placed there for some purpose 
Among the bonc.s were carved bone and ivory 
objects of the XlXth Dynasty. The presence ol 
the latter is explained on the assumption that this 
was the site of a workshop for the manufacture of 
articlw in bone and ivory, and that the great heap 
dumpotl into the pit of an early grave represented 
the ■workman'.s material. The presence of fresh¬ 
water oyster shells attached to some of the bones 
prove.s that they cuinc from the river, or. what is more 
Ukely. from a swamp fed by the river, which m all 
probability was much nearer the .site of the discovery 
than it is now. 1'he bones exhibit evidence of 
having been expo.se<l for a long time to the mineralis¬ 
ing inlluonce, as they arc very heavy, black, and 
highly imlished. prolmbly from the fricUon of water¬ 
borne sand. ^ 

The first evidence of human fossil bones in the 
heap was found by Mr. Brunton. This consisted of 
the right half of a frontal bone. Afterwards the 
whole heap, probably about two tons of bones, was 
gone through and .several other fragments both of 
skulls and limb bones were recovered. Pieces of 
tlirce skulls were found, as well as part of a mandible. 
Fragments of hip bones, upper and lower limb bones, 
and an axis vertebra were also obtaineil. Two 
skulls are represented only by the frontal bone of 
each. These arc remarkable for their small size 
and shallowness, with consequent small brain capacity. 
The third skull consists of the whole right panctal 
bone with a large part of the left parietal, welded 
one piece. As it stands this appears to have 
b^n a well-shaped head with a maximum cranial 


Pleistocene Age, found in Egypit. 

breadth of X43 mm. This fragment is, however, 
much more heavily mineralised than the two frontal 
bones, which would appear to have belonged to a 
more primitive race, borne very unusual anatomical 
features are exhibited by the mandibular fragment 
and also by the piece of a right ilium. 

The position in which the bones were found pre- 
clude.s the possibility of assigning them to any 
geological period ; but an examination of the animal 
remains by Prof. Watson has revealed the presence 
of at least two extinct animals, a crocodile and a 
buffalo, both of Pleistocene date, while the mineralisa¬ 
tion of the human fragments is as extensive as that 
of any of the animal remains. 

In the discussion which followed the reading of 
the paper. Sir W. M. Flinders Petrie pointed out that 
in regard to the dating of the bones it must be re- 
ineml>ered that owing to the constant and consistent 
deposit of mnd by the Nile, amounting to about 
3I ft. iu a thousand years, the bed of the river was 
rising continually. Any object depo.sitcd while the 
Nile was thus rising would be lost irretrievably 
beneath the mud. These bones must therefore have 
been deposited while the Nile was falling from six 
hundred feet above to one hundred feet below its 
present level. The date of deposition must therefore 
be at least 15,000 years ago, plus the time occupied 
by the fall of the river to the level of the .‘.wamp 
which had been postulated as the place of deposit 

Sir Arthur Keith said the discovery was extra¬ 
ordinarily interesting and puzzling. These fossilised 
bones, the first to be found in Egypt, prescntwl no 
outstanding features marking them off from modern 
man, and no diagnosis of race was possible, but this 
did notprechule their high antiquity, and they might 
well be Pleistocene. Fragments of hippopotamus 
bone from the Nile mud, now at South Kensington, 
exhibited staining and a liigh poli.sh exactly similar 
to that of some of Dr. Derry’s specimens. Sir 
Arthur laid stress on the importance of the fringes 
of the great desert belt as the possible site of the 
evolution of our race ; Dr. Derry^s discovery, though 
we could not place it exactly, was of the first import¬ 
ance. Probably men of our type existed in E^ypt 
more than 18,000 years ago, and populated Europe, 
possibly more than once. Prof. Seligman said the 
cubic capacity of 1040 c.c. of the small skull .suggested 
a comparison with the .smaller skulls from the Thebaid 
described by Dr. Randall-Madver, and, in conjunction 
with the steatopygous prcdynastic figures discovered 
by Sir W. M. Flinders Petrie, pointed to the necessity 
of a further comparison with Bushmen skulls. 


Recent Fisheries InTestigations. 


S OME very interesting reports, in continuation of 
Series U. (Sea Fishery Investigations), have 
recently been published by the Ministrj^ of Agriculture 
and Fisheries. No 0 of vol. 4 is written by Mr. J. O. 
Borley and describes the samples of bottom deposits 
cottected in the southern North Sea by the vcasels 
of the Marine Biological Association. The report is 
iliostrated by charts and many very beautiful photo¬ 
graphs. The deposits are graded in various ways, 
p^ly by me^anical sieving and partly by a method 
oflevigation, and the results show a correspondence 
between the average sizes of the particles and the 
tranworting power of the current systems. In general 
the particles are coarsest where the tidal streams are 
most r^d, and viu versa. It is not improbable that 
there b -attrition of partic^ on the sea bottom, but 


this cannot be very great. At 20 fathoms (that is, 
not far from the average depth of the North Sea) the 
currents are competent to grade bottom materials: 
at this depth wave action on the surface has a notable 
effect at the bottom. 

No. I of vol. 5 is a summary of very extensive 
market statistics, collected in regard to the cod, 
during the years 1013-14. No. a of vol. 5 is highly 
important. It is written by Mr. H. J. Buchanan- 
Wollaston, and deals with the spawning of the plaice 
in the southern North Sea (the Flemish Bight) tmring 
the years 1913-1^. The method is an extension of 
the Hensen quantitative plankton one, but novel and 
beautifuUv manageable mathematical methods of 
dealing with the results have devedop^lsooift 
of tls4e Ugblf 
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application to problems other tiian those for which 
they have been devised. ' The results are interesting 
almost to the degree of being " sensational/' In 
January of 1913-14 the rate of production of plaice 
eggs over the whole area sampled was 180,000 m^ons 
per 3 days, and in February the rate dropped to 
157,000 millions per 3 days. That works out at 
about two million million eggs per month and a^ut 
five million million per year. To produce these eggs 
some twenty millions of female plaice at least must 
have been required. The rate of mortality is very 
high, and only about 10 to 30 per cent, of the eggs 
hatch out. The production was far higher in 1914 
than in 1911. 

. No. 3 of vol. 5, written by Mr. J. O. Borley and his 
collaborators, deals with the plaice fisheries during the 
war years, and discusses the results of the special 
investigations made in various parts of the British 
sea-fishery area. The report and recommendations 
of the plaice committee of the International Fishery 
Council are appended. 

No. 4 of vol. 5 breaks entirely new ground so far as 
the British sea fisheries are concerned. It is an 
account of the various kinds of gear now used in sea 
fishing in England and Wales, and has been written 
by Mr. F. M. Davis. The descriptions arc dear; the 
drawings are very well done, and the Report represents 
a vast amount of very careful local investigation. 

JJ- 


The Floor of the Valley of Ten Thousand 
Smokes. 

'PHE amazing display of fumarolo action over an 
f area of some fifty square miles, which arose in 
association with the volcanic outbreak of Mt. Katmai 
in Alaska in was described and illustrated by 
its disu)vcrer, R. F. Griggs, in Nature, vol. 101, 

, 497 (1918). In 1920 (vol. 104. p. 595), J. W. 
iiipley, of Winnipeg, chemist to the first Katmai 
expedition, gave an illustrated account of the “ great 
mud-flow" through which the vapours fume, and 
he attributed the material to an eruption of Ml. 
Novanipta, preceding that of Katmai. He concluded 
that the spreading of the volcanic dust and scorim 
down the valley towards the Bering Sea was assisted 
by rains, and that heat from below liad hardened the 
surface and produced the cracks that traverse it. 

The National Geographic Society, which organiseil 
the expedition led by Dr. Gng^. has now begun the 
publication of a series of scientific memoirs on special 
features of the district, following on the general 
description that was noticed in Nature, vol. iii, 
p. 269' (1923). No. I of the “Katmai Series’* of 
contributed papers is on “ The Origin and Mode of 
Emplacement of the great Tuff Deposit of the Valley 
of Ten Thousand Smokes,” by the well-known 
petrologist Clarence N. Fenner, of the Geophysical 
Laboratory of the Carnegie Institution of Washington. 

The author finds, from a thorough study of the 
valley-floor, tliat the tuff was erupted from a large 
number of vents that opened along fissures mainly 
occurring in the lowland, and that these fissures 
determine the present lines of fumaroles. The 
fragmental material flowed while hot enough to 
char all vegetation in its path no doubt it was still 
liberating gases, and the phenomena of Mount 
Pel 4 e of Martinique were related. Katmai explod^ 
somewhat later, since its a^es rest upon the volcanic 
detritus connected with the fumaroles. 

Most of this detritus consists of highly siliceous 
flftsa^ which has caught up basic mat^ zrotn older 
Tofike;;<^me from 


the moraines around Novarupta, the cone of which 
is formed of a soda-rhyolito has penetrated 
an’d mingled with a dark medium andesite (p. 56 of 
memoir). But tho author regards it as more Ukely 
that similar rock underlies the valley generally. 
Jurassic sandstones and shales have been blown to 
fragments by the explosions in the valley-floor; 
but the source of the andesitic admixture has not been 
traced here or at Novarupta. 

Dr. Fenner’s conclusion is that a sill of igneous 
rock penetrated the sedimentary series beneath the 
valley, burst into explosive activity along the cracto 
tliat opened, and deluged the country with fragmental 
matter tiiat continued to give off gases and to spread 
as a quasi-liquki towards the coast, The numerous 
beautiful photographs accompanying his contribution, 
including several of Novarupta, complete its value 
as a pt'trological study carried out mainly in the 
field. We may now regard the Valley of Ten 
Thousand Smokes as one of the finest examples of 
the uprise and emanation of magmatic waters, and 
as a further reminder that igneous rocks as they 
reach us in hard specimens are something very 
different, both chemically and physically, from their 
representatives in the cauldrons of the crust. 

Gkknvillk a. j. Cole. 


Cultivation of Metal Crystals by Separation 
from the Gaseous State. 

P' KOREF describes experiments on the deposi- 
* * tion of crystalline tungsten on a wire pou- 
sisting of a single tungsten crystal, which is heated 
electrically in a mixture of liydrogen and tungsten 
hexachloTule vapour in an electric oven.' When the 
oven is fairly cool (about no'’ C.) and the pressure 
is kept down to 12 mm. of mercury, the wire being 
raLsed to looo'" C., the metal deposits in crystalline 
form, growing from the unit crystal, so that the 
dividing line between the two is scarcely visible in a 
magnified section, which, when etched, shows the 
characteristic structure of a tungsten crystal. The 
external form shows more or less distinct crystalline 
surfaces and edges, though tho surfaces are not 
perfectly plane, being sometimes concave cylindrical, 
while the edges are not always sharp. It is con- 
cludcil, liowcvcr, that the whole mass forms one 
crystal, wliicli has grown from the original crystal 
wire. The number of bounding surfaces seems to 
depend on the direction of the crystal axis in the 
original wire, the prism being four-, six-, or eight-sided. 
Tbe diameter can be increased from 0*05 to 0*15 mm., 
the temperature being kept constant during the 
deposition by regulating the heating current. 

Although the original wire is flexible the crystal 
grown from .it is fottle; but it becomes flexible 
after being heated for a few minutes to 2500® C.; 
no difference in the structure can be observed after 
this annealing, either microscopically or by X-ray 
examination. Burger has made a similar observation 
on tin crystals, obtained from molten tin. Appar¬ 
ently the atoms do not alter their positions during 
the heat treatment; but in .some way, possibly by 
rotations about their centres, come into new rela¬ 
tive relations to one another, and link-together 
more perfectly to form a stronger andtsnore flexible 
whole. 

If the attempt is made to cultivate the crystal 
beyond the dhnensions given above, the surfaces 
become deformed by the growth on them of numerous 
amail pyramids, molecules (atoms) no longer 

itUStOroBlm*., i9*«* 
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taking their places in regular fashion on the surfaces 
of the original crystal; but aggregating themselves 
about certain minute elementary crystaJs forraetl 
on the surface, which act as “ buds ” about which 
further growth takes place. Wlicn the pressure ami 
temperature of tlie f)ven are high, this takes place 
from the conimcncenumt, and there is no regular 
crj'stal growth ; hut a deposit is formerl in scaly 
layers round tlu' original wire, winch i.s either spongy 
or dendritic in ciiaracLer. 

At the correct temperature and pressure the wire 
will continue to grow as a single crystal in spite of 
preliminary <Ieformations. such as twisting, winding 
into a hciix, or even drawing through a die. An 
attempt was made to <lraw <iown the annealed 
cultivated crystal into a fine wire, in the hope that 
further cultivation would he possible U|K>n it; but 
this failed owing to the iact that the whole pressure 
coming on the edges overioadeil the structure. The 
resulling wire no longer formed a .single cr>\stal; and 
when additional tungsten vapour was deposited on 
it, each of the small cry'stals of which it was composed 
grew independently : the resulting wire was brittle, 
and could not be made flexible by heating. A siinilar 
result was fibtained with an ordinary tung.stcn wire, 
which did not consist of a single crystal; in this case 
it wa.s foun<l that heating to 2500^^ C. for fifteen 
minutes caused a great many of the small crystals 
formed at first to unite, so as to give a much coarser 
structure. Tfiis welding of small into larger crystals, 
without mcchanual pressure, has not, apparently, 
boon previously oliscrved. 


State Afforestation in 1921-22.^ 

■'HE Forestry Commissioners, who have just issued 
tlicir third annual report, were apjxnntcd in 
November Kjip, to carry out a definite programme 
of afforestation, involving tlic planting of 150,000 
acres of new land in the ensuing ten years, the cost 
to be defrayed from the Forestry Fund, a sum of 
3,500,000/. votetl by Parliament for the wliole period. 
Aci^uircment of land, planting operations, ami other 
activities, including education and research, were 
proceeded with according to plan during the first 
two yeans; but the unfavourable financial position 
of the (Government necessitated a rcvluced programme 
in the third year, so far ns expenses were met with 
out of the j‘'orestry Iniml. l-brtunalely the Com- 
mi.ssioncrs obtained a large grant out of llie Un¬ 
employment Fund, and their operations have 
practically not been restricted. During the year 
ended September 30. 1922, the Commissioners 

expended 2^,414/. out of tiic Forestry Fund, and 
154,017/. out of the Unemployment Fund, in all 
390,431/., a .sum in exce.ss of the normal programme. 

The new land acquired for State afforestation 
during 1921-22 amounted to 23,937 acres. The 
Commissioners now possess 92,426 acres of plantablc 
land. The area planted by the Commissioners in 
the year wa.s 10,693 acres ; and in addition to this, 
10,192 acres were planted by private owners and 
corporations by means of grants, which were given 
on condition that unemployed labour should be 
used. These figures are very .satisfactory. The 
usefulness of fore.stry for relief work is abundantly 
sliown in th^ report, which is replete with statistics 
of the areas and .spccio.s in tlie various plantations 
and luireerics. 

Grants in aid of higher forestry education, in all 
2206/., were given to the University schools at Oxford, 

I Third Annual Rewrt of the Fore^t^ CouimiHioners. Vrar ending 
September 30, tjaa. (H.M. Sutioncry Omce, zpas.) Price u. Mt. 


Cambridge, Bangor, Armstrong College, and the two 
/^icultural (^lieges at Ab^deen and Glasgow. 
The Commissioners have now three schools for 
training woodmen, at Parkend (Forest of Dean), 
Chopwell (Co, Durham), and Beauly (Inverness-shire), 
at an annual cost of 10,160/. On research and 
experiment, the expenditure was O126/. Experi¬ 
mental plots of v'arious species of trees arc now 
120 in number. Iiivc.stigations are being carried 
out m regard to Cherine.s, Photnnpsis Dnuglasti, tree 
growth on peat, larch hybridisation, etc.; and a 
census of woodlands is in progress. 


The British Medical Association. 

''PHE meeting of the British Medical As.sociation 
at Portsmouth began on July 20, and the 
address of the president, Mr. C. P. Childe, was given 
on the evening of July 24 to a large audience, among 
whom'were a number of distinguished visitors largely 
from the Oversea Dominions. The president in his 
adflrcss made a .strong plea for better housing con¬ 
ditions in the mdu.stual centres, and insisted that an 
enormous amount of the time and money which is 
at present being spent on the treatment oJ diseases 
like rickets and tuberculosis could be saved if adecjuate 
care were given to the housing problem, for in his 
opinion the absence of fresh air and sunlight in many 
of the crowded industrial centres was in itself largely 
rcsjionsiblc for the widespread occurrence of these 
diseases 

The detailed work m the sixteen dilfcrenl Sections 
went on from July 25 to July 27, during whicli a 
very wide field of subject was under discussion, 

In the Section of Pathology and Bacteriology there 
were discussions ujion disease of the stomach and 
their methods of investigation, by Dr. (' Bolton ; 
the value of serological ti-sts m diagnosis, by Fh-of. 
H. E. Dean: and one on the part play<*(i by fungi 
in disease, by Dr. Castellani. Dcmonstralious were 
given, in the afternoons, of specimens whicli had 
been collected, forming a museum of very great 
interest. ^ 

In the .Section of Eadiology a discussion was 
opened by Dr. R. W. SaJmond on the X-ray examina¬ 
tion of the urinary tract. During the discu.ssion it 
was evident that different weight was given by 
radiologists to the value of screen examinations of 
tile region of the kidney. 

The second subject for discussion in this Section 
wa.s that of medical diathermy, opened by Dr. E. P. 
Cumberbatch, and followod by Dr. C. A. Robinson, 
who gave a detailed account of the treatment of 
gonorrhoja by means of diathermic currents; the 
temperature which can be tolerated by the tissues 
is sufficiently high to cause the death of the causative 
micro-organism, and beneficial results ensue. 

In the Section of Tuberculosis a discussion was 
opened by Prof. Reyn, of Copenhagen, on the subject 
of the artificial light treatment of lupus and other 
forms of tuberculosis. From the clinical investiga¬ 
tions which have been continued during a large 
number of years at Copenhagen, the conclusion has 
been reached that the results obtained in the treat¬ 
ment of lupus by means of ultra-violet light, initiated 
tticre by rinsen, are much improved if the local 
intensive treatment is supplemented by a general 
irradiation of the whole body. Dr. Sequeira reported 
a similar result from his experiences at tlie London 
Hospital; Prof. Russ thought that it was now 
possible to assign to certain parts of the spectrum 
their particular function in this form of therapy, and 
if this were the case selec^n of the best form 
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of radiation sonroe became an important con8idfira> 
tion. 

The social aspects of tuberculosis were discussed 
in this Section as well as in that of Public Health. 

A large exhibition was organised representing 
practically every aspect of medical work. This was 
supplemented by additional exhibits of interest to 
special Sections, such as radiology, pathology, 
parasitology, anatomy, etc., but considerations of 
space do not allow of more detailed notice here. 

The meeting was very largely attended. The work 
of the local committees resulted in a very wide choice 
of excursion to the visitors, which was highly appreci¬ 
ated by them. 


- Einstein and the Philosophies of Kant 
and Mach. 

'T'HE Bulletin de la Soci 4 t 4 Fran^aisc de Philosopliie 
^ for July 1922, which has just been published 
(Armand Colin, Paris), contains the report of the recep¬ 
tion of Prof. Einstein in Paris on April 6, 1922. It is 
of exceptional interest, for Einstein did not make an 
original communication, but assisted at a discussion 
of the theory of relativity. 

Prof. Langevin introduced the discussion, and 
Messrs.Hadamard, Cartan, Painlev^, Perrin, Becquerel, 
Brunschvieg, Le Roy, Bergson. Meyerson, and Pi^on 
took part. It elicited from Einstein two pronounce¬ 
ments of special significance in regard to the 
relation of his theory first to Kant and secondly 
to Mach. We quote them in full. The first was 
in reply to M. Brunschvieg, who had said that 
the Kantian philosophy in separating a container, 
space and time, from a content, matter and force, 
liad ended in antinomies, while Einstein's con¬ 
ception, which is characterised by the fact that 
Cfiitainer and content arc inseparable, had delivered us 
from them. To this Einstein replied: “ I do not 
think my theory accords with tlie thought of Kant, 
that is, with what that thought appears to me to be. 
What appears to me the most important thing in 
Kant’s philosophy is that it speaks of a priori con¬ 
cepts for the construction of science. Now there are 
two opposite points of view; Kant's apriorism, 
according to wmch certain concepts pre-exist in our 
consciousness, and Poincare's conventionalism. Both 
agree on this point, that to construct science we need 
arbitrary concepts ; but as to whether these concepts 
are given a priori or are arbitrary conventions, I am 
unable to say.” 

The second pronouncement was in reply to 
M. Meyerson, wno had challenged him to declare 
how far he was in agreement with the theory of 
Mach. Einstein, repli^ ; “ There does not appear 
to be a great relation from the logical point of view 
between the theory of relativity and Mach's theory. 
For Mach, there axe two points to distingui^: on 
one hand there are the immediate data of experi¬ 
ence, things we cannot touch ; on the other there are 
concepts which we can modify. Mach's system 
studies the existing relations between data of experi¬ 
ence; for Mach, science is the totality of these 
relations. That point of view is wrong, and, in fact, 
what Mach has done is to make a catalogue, not a 
system. To the extent that Mach was a good 
mechanidan he was a deplorable philosopher. His 
view of science, that it deals with immediate data, 
led him to reject the existence of atoms. Probably 
were he still with us he would change his opinion. I 
* would like to say, however, that on the other point, 
namely, that concept can change, I am in compete 
agreem«rt with MmIl** ,. . 


The Life-Cycle of the Protozoa. 

pROF. C. A. KOFOID delivered, on December 27 
last in Boston, an address as vice-president of 
Section F (Zoology) of the American Association for 
the Advancement of Science and as president of the 
American Society of Zoologists, on the life-cycle of 
the Protozoa {Science, vol. Ivii. pp. 397-408, April 6, 
1923). He remarked that the striking similarities 
of the most ancient fossil Protozoa to recent afford 
some ground for the inference that the Protozoa living 
to-day differ but little from those when life was young. 
A consideration of the accounts of the orimn ae novo 
of nuclei from chromiclia leads to the conclusion that 
adequate evidence of such origin is lacking. Prof. 
Kofoid holds that, as sound cylological investigation 
of the Protozoa progresses, it becomes increasingly 
evident that the descent of the nuclei and the in¬ 
dividuality of the chromosomes, found in the Metazoa, 
holds also for the l^otozoa, and it may be inferred 
that the Protozoa arc equipped with the essential 
structural basis—chromosomes and mitosis—for the 
mechanism of heredity. 

The searcher for the origins of biological phenomena 
finds in the Protozoa a fertile but perplexing field. 
Here have arisen all the fundamental types of 
symmetry — spiral, leiotropic, dexiotropic, radial, 
bilateral, and modifications of these. Here also are 
several distinct types of mitosis, different locations 
of tlie centrosome, and extraordinary derivatives of 
this organ ranging from the nemal^ysts of Dino- 
flagellates to the complicated neuromotor system 
of the tricbonymplud flagellates. Sex and sexual 
dimorphism have also had their origin in the Protozoa. 
Ftof. Kofoid also refers to the universal occurrence 
of asexual reproduction in the Protozoa, and to the 
development after fertilisation of a multicellular 
stage, which he terms a somatella, in which there is 
generally no progres.s to the point of division of labour 
and differentiation of tissues, although the differentia¬ 
tion of sexual and somatic cells occurs in some cases, 
e.g. Volvox. The scaucnce of events within the cyst 
of Entamceba—involving elaboration of glycogen 
and the formation of the chromatoidal substance 
witJi its relation to the growth processes—^is regarded 
as suggestive of the sequence in the egg and of the 
relationship of specific yolk substances to cleavage 
and differentiation in the metazoan egg. The obser¬ 
vations of Jameson on maturation in the Sporozoa 
show that the haploid condition persists throughout 
the period of growth and asexual reproductions, while 
the diploid lasts but one ccU-gcneration. Such 
conditions give occasion to wonder whether or not 
sexual reproduction may not have been elaborated 
gradually and independently within widely different 
groups in the Protista, and afterwards in them 
and in higher fonns of life the diploid state has 
extended its domain more and more throughout the 
life-cycle. 

Prof. Kofoid considers that the life-cycle of the 
malaria parasite—the zygote, the multicellular stage 
which follows and leads to the formation of sporo¬ 
zoites, which on introduction to man undergo growth 
and asexual reproduction to form merozoites, and 
the eventual production of gametocyte^—may be 
ODmpared with the fundamental processes of fertilisa¬ 
tion, cleavage, asexual reproduction, tnd gameto- 
genesis in the Metazoa, except that histogenesis and 
or^n differentiation do not appear. He believes it 
may perhaps be helpful and serve to facilitate progress 
if we emphasise the similarities of organisms and seek 
to tod file common processes underlying them all, 
rather than to emphasise their differences and thus 
obscure our vision of fundamental problems of life. 
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Science in Poland.^ 

T N i88i the Mianowski Institution was founded at 
^ Warsaw with the object of promoting the interests 
of science in Poland. During many years the Institu¬ 
tion had to struggle with the suspicious hostility of the 
Kussian Governinent; notwith.standing bureaucratic 
cavil and quibble, the Institution edited between 1881 
and 1916 more than looo volumes of scientific publi¬ 
cations (originally written in Polish or translated), 
assisted hundreds of Polish scientific men in their 
work, subsidised various laboratories and research 
institutes, and accomplished much other valuable 
scientific and national work. 

In i()i8 and iot<). as soon as Poland was free, the 
influence and activity of the Institution expanded in 
a most satisfactory manner. In 1920 a meeting of 
533 Polish men of science, coming from all parts of the 
country, was held at Warsaw, under the auspices of 
the Institution, with tlie object of considering, from 
various points of view, the needs and claims of science 
in Poland and the iminciliiitc prospects of intellectual 
development of the country. Volume 3 of “Nanka 
Polska ” contains most of the addresses delivered at 
the Congre.ss. It deals, of course, with many subjects 
treated by diflereiit writers in a variety of tone 
and of style; it is impossible, however, not to be 
struck with the glowing patriotic enthusiasm and 
the noble attachment to the cause of science shown 
in its pages. 

In the inaugural address T’rof Jan Po/Avadowski, 

f irofeasor of comparative hnguistjcs in the jagel- 
onian University of tiracow, takes an uncommon and 
highly interesting view of " Science and Life.” Prot. 
Ror.wadowski would almost suggest that even science 
may countenance much that is sujicrficial, futile, 
irrelevant, and sometimes even insincere. Of acute 
criticism scientific men are rarely tolerant; yet 
this address, even if it contains debatable matter, 
shows delightfully how little right tliey liave to throw 
9tone.s at indifferent or ignorant outsiders. The width 
of thought, tile balance and wisdom shown in this 
lecture arc very remarkable. 

It is impossible in a .short article to deal with the 
wide range of discussion contained m otlicr essays; 
we must content ourselves with enumerating some 
further titles. “ Independence of Science and Ke- 
search,” " Science and liducation,” '' Science and 
Art,” ” Social Aspects of Science,” ” Science and 
the State.” ” Organisation^ of Scientific Research,” 
“Polish Physiography,” "Science and Economic 
Life,” " Polish and International Science”—such arc 
the subjects treated by various writers in an inter¬ 
esting or inspiring manner. 

The fourtli volume of ” Nauka Polska” contains 
much tliat is valuable and interesting both in matter 
and scope. Reference may be made to a collection 
(I^.^8 i» 286) of e.ssays discussing the prospects and 
pfflKSbilities of scientific research in small towns or in 
xhe country, far away from libraries, laboratories, and 
the inspiring influence of univensity surroundings. 
Eighteen authois present us with a survey of scientific 
work that can be accomplished in remote parts of a 
large country .such as Poland. Particularly valuable 
is Prof. Banachiewicz's contribution on "Amateur 
Astronomyan article remarkable for the ability 
with which a variety' of sound information has been 
epitomised, technical language, as far as possible, 
being avoided. In a verj' interesting essay Prof. 
Birkenmajer gives a list of gifts and benefactions to 
the Jagellonian University of Cracow in the fifteenth 

* “Nauka politka, }«J potrieby, organlaacja 1 vol. hi. op. 

viU 4.380, voL iv. pp. 1x4-590. (Wuiaw: Tho MiaDowtkl fiiitttutioB, 
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and sixteenth century, be^nning with the gift by 
Queen Jadwiga of Poland, in 1399, of her jewels and 
other precious objects for the re-ercction and endow¬ 
ment of the Jagellonian University, founded by her 
grandfather in 1364. This noble example waij followed 
by many later benefactor.*?. Another noteworthy 
feature of the volume is a short but very suggestive 
essay by Prof. Rozwadowski on " Science, Art, and 
Religious Belief.” We notice also the following con¬ 
tributions : *' National and International Science,” by 
Prof. Gawrodski; " Longevity of Chemists ” (and par¬ 
ticularly of Polish chemists), by Prof. J. Zawidzki; 
"Organisation of Science in Prance and the United 
States of N. America,” by Messrs. Drzcwiecki and 
Znaniecki. 

In conclusion we can only say that we have laid 
down these volumiw with a feeling of real sympathy 
and warm appreciation. 


Formation of Organic Compounds from 
Inorganic by the Influence of Light. 

TAR. (). BAUDISCH contributes to Stience of 
^ April 20 a very interesting account of work 
carried out by him on the photo-chemical production 
of organic nitrogen compounds and the influence of 
iron on nitrate reduction 

'Phe purely chemical investigations originateci from 
bacteriological experinumts in which the author found 
that, in the ca.se of cholera bacilli, the reduction of 
nitrates stands in <hrect relation to the oxygen 
respiration of the bacteria and also to their iron 
content. A .somijwhat anal<)gou.s catalytie effect w'as 
discovered in investigating the reduction of nitrites 
by means of gluciise in carbonate solution Although 
no reaction takes place, even on heating under 
pressure, m the absence of iron, the smallest trace of 
an iron salt is sufficient to bring about the reduction 
of a large amount of nitrite. Under these conditions 
nitrates remain entirely unattackecl, but are in¬ 
stantaneously reduced to nitrites even in the cold 
in the presence of oxygen and ferrous salts, an 
observation of considerable importance in connexion 
with biological reduction processe.s 

In contact with moist air, ferrous bicarbonate 
rapidly absorbs oxygen, yielding a labile peroxide 
compound, a reaction which the author compares 
to the fertilisation of an ovum. This is capable of 
forming a ai-ordinated complex with the potassium 
nitrate, which then splits off an oxygen atom. Re¬ 
duction of the nitrite is then assumed to proceed 
further to the extremely reactive potassium nitrosyl, 
K(NO), which at the same time reacts with organic 
suKstances present, especially aldehydes, to form 
carlxin and nitrogen containing compounds. In this 
reaction ferrous bicarbonate and oxygen assume the 
r 61 e of light. 

Ferrous bicarbonate peroxide is also capable of 
giving up the loosely linked oxygen molecule to 
oxidisable compounds, just as hsmoglobin absorbs 
oxygen and gives it back again for oxidation or de¬ 
hydrogenation processes. The reaction is selective 
and depends upon the affinity of the compound to be 
oxidised, to form co-ordination compounds with the 
iron. 

A comparison is drawn between the processes out¬ 
lined above and the reducing action of soil bacteria, 
and it is concluded that the chemical reactions are, 
in both cases, very similar. The bacteria which do^ 
not need light most probably use the energy of the' 
iron peroxide in rendering nitrates available for 
proteiniormatioft.- 
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University and Educational Intelligence. 

Cambridge. —Mr. T. Basil Buxton has been ap¬ 
pointed as tlie first occupant of the newly created 
chair of animal pathology. 

Leeds. —The University has appointed Mr. J. A. S. 
Ritson to be professor of mining m the University, 
in succession to Prof. Granville Poole, who ha.s been 
elected to a professorship at Armstrong College, 
Ncwcastlc-on-Tyne. Mr. Ritson was educated at 
Uppingham and at Durham ITniversity {\rmstrong 
College), where he graduated with distinction in 
mining and surveying, and has had considerable 
practical experience (^f colliery managein<mt in various 
parts of the country. He acted for some time as 
personal assistant to Sir William Walker, late Chief 
Inspector of Mines, and is at present .senior inspector 
of mines in the Cardiff district. 


According to Science, the degree of doctor honoris 
causa of the University of Strasbourg has been 
coiiferrcci upon Dr. Simon Plexner, director of the 
Rockefeller Institute for Medical Research. 

The honorary degree of doctor of science of the 
University of Wisconsin has been conferred, according 
to Science, upon Prof. The. Svedberg, of the Uni¬ 
versity of Uppsala, in recognition of hi8 work on 
colloid chemistry and as director during the past 
term of the research work of the University. 

A VRosriiciiis of the Faculty of ICngincering of 
the Univcr.sity of Bristol, which is provided and 
maintained by the Society of Merchant Venturers m 
th^ Merchant Venturers’ Technical College, Bristol, 
has just reached us. Courso.s of study arc available 
at ilie College for person-s intending to engage in civil, 
mpchanical. electrical, or autoinobile engineering, and 
P?irticulars of these courses are given in the jirospectus. 
The ordinances and rcgulation.s relating to degrees and 
dijfionias in engineering subjects are included, and 
some particulars of the Bristol Sandwich system of 
training engineers are also given. The prospectus 
can be obtained from the Registrar of the Merchant 
Venturers' Technical Ca^Uege, Bristol. 

The May issue of the Phoenix, the magazine of tlie 
Imperial College of Science and Technology, contains 
a brief account of two comparatively recent diploma 
courses inaugurated at the Royal School of Mines, 
dealing with the technology of oil and mining geology. 
The former course was started in 1913 in order to 
provide the petroleum industry with men thoroughly 
trained in certain branches, especially oil-gcolocists 
and chemists. The principles of drilling and ^lied 
oilfield-engineering are dealt vrith exhaustively, but 
the practical work is wisely left to the post-graduate 
stage of a student’s training, when, engaged on work 
in an actual oilfield, he acquires that experience under 
far better conditions and in much shorter time tlian 
would be possible with an experimental rig designed 
for intermittent academic instruction, even if this 
were available. The application of geology to metalli¬ 
ferous mining is another advance made witliin recent 
years, and qualified raining geologists, as distinct from 
mining engineers, have not been long available in Great 
Britain. This state of affairs was remedied by the 
introduction of a mining geology course, which, like 
the older established course in mining, requires four 
years for its completion ; arrangements are also made 
whereby an associate in either subject may, on work¬ 
ing for a fifth year, acquire the double associateship 
in both mining OiTid mining geology, the combined 
knowledge of tsese two subject^ and the wider train- 
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ing and qualification obtained, constituting attain¬ 
ments in every way essential to those whose ambition 
it is to rise high in their future profession. In both 
the technology of oil and mining geology courses, 
the importance of outdoor field-work is insisted on, 
and a great deal of the student’s time is taken up with 
geological and topographical surveying. 

Statistics of Public High Schools in the United 
States (Bulletin, 1922, No. 37) show that the school 
population has been doubling itself fairly regularly 
every ten years since 1890, the actual figures for that 
year and the end of each subseijuent decade being: 
202.963; 519,251; 915,061; 1,857,155. This rate 
of increase is about the same as that shown by 
statistics of secondary-school pupils in England and 
Wales during the past ten years; but whereas in the 
United States the pupils in the public high schools 
in 1920 were 176 per cent of the total population, in 
England and Wales the percentage in secondary 
schools was only about half that figure. Of all 
secondary pupils, those in public high schools in 1920 
formed 91 per cent, .(in 1890, 1900, and 1910—68, 
82, an<l 89 per cent, respectively), those in Roman 
Catholic high schools and academies 4 per cent., and 
those m other private institutions 5 per cent. The 
number of pupils to a teacher in the public high 
schools, after rising from 22'3 in 1890 to 25*5 in 1900, 
fell to 22 in 19T0 and 20'5 in 1920. In private in¬ 
stitutions the number fell from i3’2 in 1890 to 10-9 
in 1900 and 10-5 in 1910, and rose to 12*3 in 1920. 
The tendency towards concentration of pupils In 
large schools is reflected m a sharp rise in the number 
of pupils per school from 89-6 to I3y5 in the public 
schools and from 65*9 to 88 in the private schools 
between 1910 and 1920. 

The role of the text-book m the public schools of 
America is subjected to .some candid criticism in the 
annual report for 1922 of the president of the Carnegie 
Foundation for tlic Advancement of Teaching. 
Where text-books are prescribed by the State legis¬ 
lature the publishers’ contracts run into millions of 
dollars, and editions vie in size with the season’s 
“ best-seller ” novels. The criticisms are directed 
not so much at the dangers of collusion between, 
publishers and legislators, which have been greatly 
diminished, as at the influence on school curricula of 
the large profits incidental to such large editions. To 
a teacher the production of a new text-book which 
shall obtain the approval of the State education 
department is the only road whereby his professional 
knowledge, experience, and talents may lead to 
affluence, and a vast amount of industry and ability 
has been devoted to this work. Many of the boolra 
produced are excellent, but their very excellence has 
accentuated two unfortunate tendencies: towards 
the multiplication of courses and of studies, and 
excessive separatism in teaching. " A reform of tlie 
school curriculum, planned to return once more to 
a conception of the school along simpler and more 
sincere lines, would find itself confronted with the 
fact that the means of instruction provided by the 
text-book publishers and the text-book writers and 
accepted by the authorities are . . . small doses 
administered at fixed times from stated ^text-books.” 
Tliis p^eon-holing .system, under whicH the pupil’s 
separate unrelated studies neither interest him nor 
give him a perspective, is of course not peculiar to the 
United States, nor are there wanting systematic 
attempts to displace it there. It is by way of revolt 
against it that the ” project ” method is now being 
encouraged in America, especially in elementary 
schools. 
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Societies and Academies. 

Sydney. 

Royal Society of New South Wales, June 6.—Mr. 
R. H. Cambage, pre-sident, m the chair.— K. L. 
Kroeber; Relationsliip of the Australian languages. 
Native terms for a number of fundamental concepts, 
chiefly names of body jiarts, were transcribed into 
a standardised orthography, and the data for each 
concept were entered on maps. Schmidts' funda¬ 
mental separation of South and North Australian 
languages seems unnecessary. The languages are 
divided into groups, 8 southern and 7 northern; of 
n stems, each appears in a majority both of northern 
and southern groups, and each of 22 others in at least 
two southern and two northern groups. Genetic 
unity of all Australian languages seems probable.— 
J. Read and G. j. Burrows; Note on the dilution 
of tthylcnebromohydrin with water. When ethylene- 
bromohydrin is diluted with water a continuous 
absorption of heat occurs until a dilution of about 
80 per cent.; further dilution from about 75 per cent, 
to 10 per cent, is attended by a continuous evolution 
of heat. U pon reversing the process an mi tial positive 
thermal effect is followed by a negative thermal effect. 
The volume of the solution is always less than the 
combined volumes of the two components : at 20® 
^ maximum contraction of 1*07 per cent, occurs at 
a concentration of 50*041 per cent., corresponding 
closely with the ratio iC,H| 013 r : 7HjO. Density 
and viscosity measurements afford no indication of 
hydrate formation.—G. Taylor : The warped littoral 
around Sydney. H. I. The region within one 
hundred miles of Sydney is dominated by warps to 
the north, west, and south. Of these the well-known 
Blue Mountain monocline is the largest. The area 
is subdivided into 15 geographic regions symmetrically 
arranged about an cast-west axis through BoUmy Bay. 
The central portion forms a “ stillstand,” bounded 
to the west by three silt-lake.s along the Nepean. 
The coastal features arc also symmctncally arranged. 
Port Hacking is a geographic parallel to Port Jackson, 
as Illawarra is to the Tuggerah coast. Sydney is 
unique in that a city of a million people is surrounded 
on almost all sides (at 50 miles distance) by a belt 
of country with scarcely an inhabitant. Trus is a 
result of geographic controls.—A. R. Penfold and 
R. Grant: The germicidal values of the principal 
commercial eucalyptus oils and their pure active con¬ 
stituents, with observations on the value of con- 
^centrated disinfectants. From commercial eucalyptus 
oils, and also the waste products obtained therefrom 
after rectification, cheap disinfectants having a high 
germicidal value can be manufactured. The crude 
oils gave coefficients varying from 5 to 12, while tlic 
pure constituents varied from 3*5 up to 22*5. The 
germicidal activities of the crude oils is due to certain 
^dehydes, alcohols, and phenols.—M. Henry and 
W. L. Hindmarsh : Stypandra glauca (a suspected 
poison plant). Experiments on thirty-two animals 
of five species, carried out in five different montlis 
and over a space of three years, were entirely negative. 
Sheep fed solely on Stypandra glauca for twenty-five 
days remained perfectly healthy. 

Cape Town. 

Royal Society of South Africa, June 20.—Dr. A. 
Ogg, president, in the chair.—Sir Thomas Muir : Note 
on the successive differentiation of a product of linear 
functions.—J, Steph, v. d. Lingen: The differential 
bactericidal effect of the viiible spectrum. The author 
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discussed the results of Bie, Marshall Ward, Downing, 
and Russ, and also those obtained by Bayne-Jones and 
himself. Jn-the work of these investigators the tech¬ 
nique was to expose a culture for a given time and then 
to incubate it for 24 hours or more. On the results of 
the incubation conclusions were drawn witli regard to 
the bactericidal effect of the various regions of the 
spectrum. The author described a new method for 
studying the bactericidal effect. Filters were placed 
in front of a series of small boxes (chalk boxes) each of 
which contained four nutrient agar slopes. After in¬ 
oculating the slopes with bacteria they were placed in 
the boxes, which fitted into an incubator. In front of 
the incubator rows of tungsten lamps were placed so 
that the distribution of light was uniform on the cul¬ 
tures. By adjusting the intensity of the light to a 
suitable value, the inhibitory and bactericidal effects 
of the various regions of the .spectrum could be studied, 
as well as the effects of total illumination and total 
darkne.SK.—J. P. Dalton: On the attraction-coefficient 
for substances of low critical temperature. Some years 
ago the author found the dependence of van der Waal’s 
a upon temperature for isopentane using Young’s 
saturation data, but at the time sufficient saturation 
data were not available for testing the law of depend¬ 
ence for other substances. Since then the brilliant 
researches of Kamerlingh Onnes and his collaborators 
at Ixjyden Iiave made available accurate siituration 
data (or other substances of low critical temperature, 
and their results have been used to determine the con¬ 
stants of the above relation for argon, oxygen, nitrogen, 
and hydrogen, For these four substances a can well 
be represeuted as an exponential function of the tem¬ 
perature. and the agreement between the values of a 
calculated from the experimental data and those 
yielded by an cciuation of the type log 0 = 0 - /iT is very 
good.—C. W’. Mally : X-rays as a means of detecting 
im|>crfections m fruit. An effort to find an infallible 
means of detecting internal defects in export fruit 
led to a trial with X-rays. Radiographs reveal the 
internal structure in detail. The ensemble of sound 
fruit IS liarmonious, whereas defects cause conflicting 
shadows to appear m the radiograph. The presence 
of fungal or bactenal organisms which produce decay 
is indicated in the radiographs by structural details 
being more or less obscure. This makes it possible in 
pathological research to determine with a great deal 
of certainty whether or not any given fruit that is 
to serve as a culture medium is sound and also to 
record the progress of the organisms by means of 
radiograplis at regular intervals. The practical 
appUcation to fruit inspection depends on satis¬ 
factory visibility on the fluoroscopic screen being 
attainable. 


Official Publications Received. 
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: DEumy geoe^^ou Gome'V kiai4o tattdi $giS’ 

''■‘ Aimfr-^tlieo the evolution of the human hand 
CQp^iaiBtively easy problem. At no time of his JUle 
did Huxley believe that the effects of use or disuse did 
' beepaw hereditary. In 1890 he wrote:* " I absolutely 
^ disbelieve in use>inheritance as the evidence now 
stands.” 

Having thus rejected the only known means by which 
useful purposive modiheations of the body can be 
brought about, we turn with some degree of curiosity 
to his lecture in Glasgow * on the evolution of the hand. 1 
The exact title which he gave to his discourse was 
“ On the Teleology and Morphology of the Hand.” 
This is how he approached the problem of adapta¬ 
tion ; 

” To be a teleologist and yet accept evolution, it 
is only necessary to suppose that the original plan was 

* sketched out—that the purpose was foreshadowed in 
the molecular arrangements out of which the animals 
have come” Then twelve years later {in a letter to 
Romanes in 1888) he wrote*: " It is quite conceiv¬ 
able that every species tends to produce varieties 
of a.limited number and kind, and that the effect 
of natural selection is to favour the development of 
some of these, while it opposes the development of 
others, along their predetermined line of modification.” 

Huxley as an Evolutionary Predkstinarian. 
Thus it will be seen tliat Huxley, on the evidence 
then at his disposal, had come to the startling con¬ 
clusion that the shaping or controlling forces which, 
in due season, w'ere to give man his hand, lay latent in 
the germ-plasm of that simian .stock which ultimately 
blossomed into human and anthropoid shapes. The 
evidfince which forced Huxley to take up the position 
of an evolutionary predestinarian must have been 
indeed cogent. Gnly a few years previously (1868), 
Sir Richard Owen had given utterance to a somewhat 
similar belief, when he wrote : ^ “ Generations do not 
vary accidentally in any and every direction, but in 
preordained definite and correlated courses.” Huxley, 
as was afterwards the case with Weissmann, believed 
that the creative machinery of evolution lay in the 
womb of the germ-plasm. 

Modern Predeteshinists. 

Manifestly, if the evolutionary fate of man is already 
determined by the properties of his germ-plasm, as 
Huxley believed, it is a truth of the utmost consequence 
to medical men. We cannot, if this be true, in any 
way control the future of humanity, except by the • 

« life And Leiten, by bi$ •on, Xxooard Huxley, 1900, vol. 3, p. 368. ; 

* And IiAttAn, voL x, p. 456. 1 have bnn unable to obtain «ny < 
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' 'tmy lud In the potentialities of hU 
Huxley’f belief is widely shared by modem studimta 
of' evolution.' No one has bad better opportumti^ 
of noting how evolution has worked in shaping lugW 
mammals during the Tertiary period than. Dr. M.' 
Fairfield Osborn, of the American Museum of Natural- 
History. He finds ample evidence of a “ definite or 
determinate origin of certain new characters, which 
appear to be partly a matter of hereditary disposition.^^ • 
He finds that evolutionary tendencies, like that which 
leads to the formation of horns and antlers, may lie 
latent in an ancestral stock, and only become manifest 
at subsequent times and in different ways in certain 
of the descendants of that stock. That evolutionary 
manifestations of this kind have taken place in the 
evolutionary history of the higher primates—the group 
to which man belongs—^there can be no doubt. 

In recent times this conception of evolution workinfipj 
out its effects in predetermined directions has be^ 
forcibly suggested by Bateson. president!^ 

address to the British Associatioi^ip Australia in 1914 
he expressed himself thus: 

“ If then we have to dispense, as seems likely, with 
any addition from without, we must begin seriously 
to consider whether the course of evolution can at 
all reasonably be represented as an unpacking of an 
original complex which contained within itself the 
whole range of diversity which living thing.s present. 
... At first sight it may seem rank absurdity to 
suppose that the primordial form or forms of proto¬ 
plasm could have contained complexity enough to 
produce the diverse types of life.” 

In tills passage Bateson plainly suggests that the 
machinery of evolution lias proceeded on its way, 
untrammelled by any outward circumstance, right 
from the first appearance of living protoplasm. We 
have here the doctrine of evolutionary predestination 
staled in its most’ extreme form. Whether such a 
belief as this of Bateson is well founded or not, it shows 
us that one who has given a lifetime to the study of 
variation and of heredity is of opinion that the evolu¬ 
tionary machinery which has given man his brain, 
his hand, his foot, and his posture has worked out its 
effects undisturbed by the surrounding conditions of- 
life. In brief, functionally wrought modifications have 
had no part in shaping the human body.* 

Before proceeding to set out the evidence concerning 
the nature of the machinery which shapes man’s body, 
there is another opinion, akin to that of Huxley, which 
* Tbe Orljia aod Evolutloa of LUe, 1918, p. 378. la thia ^rork tba nadw 
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deserves to be considered here, it was given by 
Prof. Q. Elliot Smith,and is founded on a prolonged 
and intimate study of the brain of man and of tl\e 
brains of animals which have a close structural relation* 
ship to man : 

• “ And if all the factors in his (man’s) emergence are 
not yet known, there is one unquestionable, tangible 
factor that we can seize hold of and examine—the 
steady and uniform development of the brain along 
a well-defined course throughout the TMinalcs right 
up to man, winch must give us the fundamental 
reason for man's emergence and ascent. . . . Thus 
at the dawn of the Tertiary period there were 
developed the germs of all tlie psychical greatness 
which, in the million or so of years that have followeil, 
culminated in tlie human mind.” 

Withoul a doubt tlie iirain of tlie great antlirojioids 
is but an elaborated edition of that whi<-b serves llu* 
needs ot nionk('\'s, and, in turn, the Imiin of man, 
while framed on exacth' the same plan as that of llie 
great antiirojiutd, far trunsicnds it in complexify of 
elaboration. In the evolution of these lliree .singes, 
represented by the liruins of man, untliro|)ojd, and 
inonki'v, we are witnessing, not an un|»ukmg, but an 
ever-inereasuig degree of .spe<‘iaiisaiion us \on Ihier 
and Speneer recognised long ago. In the organisation 
of the luain oJ tlie monkey we see something which is 
eomparable to tlie inilisation of a primitive |X'ople, 
such as the ubongines of Australia; in that of the 
anthropoids, oju' whieti may 1 h‘ compared with the 
life 1(‘(1 liy a semia-ivili.sed people, .sucli as the natives 
of the Congo, while m flu* human bruin we reach a 
stage of I um])leNity represented by the )ugbe.sl modern 
civiltsution. Whetiier we speak of brains or of civilisa¬ 
tion^ the mm inner)' of evolution must be of an analogous 
nature in lioth ol tiiem. What is the nature of this 
inaelnncry ? 

How ADAinTATlONS Ai’l'EAR miRINO TIIK 
Dkvklopmknt of t«e Embryo. 

Since the time of Darwin and of Huxley our know¬ 
ledge of tlie factors which take a part in eonlrolling 
the development, and therefore tlic evolution, of the 
brain and of its appended sense organs, .such as the 
eye, the car, and the nose, lias entered a new phase. 
We shall take tlie^ formation of the eye a.s our first 
example because in design and execution it far excels 
any camera yet invented ; it has been the theme of 
many a teleological sermon, and a consideration of its 
development will take us right to the heart of our 
subject—the origin of purpo.sive or adapted structures. 
After the publication of the “ Origin of Species,” 
Mr. J. J. Murphy, of Belfast, cited the eye as a structure 
which could not be accounted for by any theory of 

^ British Assodatioa Reports, 1913 (Dtmdee), pp. 57}'39B. 
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selection then propounded. " It is probably no 
exaggeration to suppose,” wrote Mr. Murphy, 

tliat in order to improve such an organ as the eye 
at all, it must be improved in ten different ways at 
once, and the improbability of any complex organ 
being produced and brought to perfection in any 
such wray is an improbability of the same kind and 
degree as tlial of producing a poem or a mathematical 
demonstration by throwing letters at random on a 
table.^^ 

Darw'in, with lliat customary candour which regu¬ 
lated his scarcli for truth, (juotes in full tlii.s cogent 
and, to my w^iy of thinking, just criticism, and Darwin’s 
reply w'jis that the eye.s of men, as of animals, did show 
sligiit degrees of individual variation, and that lie 
could conceive the twilight eye of the owl or of the 
lemur as having arLsen liy a selection and accumulation 
of these minute variations. Mr. Muqihy modestly 
esiimateil the |)arts of the eye whi<h must undergo a 
simultaneous modification, if siglit was to remain 
eilicieni, as ten in number ; lie woulil Iiave lieen inside 
tlie mark if he liad said ten thousand. We cannot 
conceive fiow the 4-oinnless elements whi<-h go to the 
<(mstru* tn»n tif an eye can assume iheir appropriate 
place, form, and tune'iion unless we ))ostuIate a 
machinery which regulates the develofnnent and growth 
of ever)' one of them. 

The existence of stich a macliincry wa.s made evident 
by cxjierimenls on tiuipoles carried out liy Dr. Warren 
II. Lewis at Baltimore from onwards.^''* The 
optic cu]), whiidi ultimately forms tlie retina of the 
eye, grows out from the wall of the bruin towards the 
cmbrv-onic skin or ectoderm. Wlien this cup eome.s 
into contact with the eetoderm, tlie overlying,cells 
begin to proliferate and arrange themselves so as to 
tnrm a transparent or crystalline lens. Dr. I.A)wis 
transplanted tlic outgrowing optic cujis of tadpoles, and 
found, if tlicy were placed under tlie ectoderm of the 
neck or of the belly, that the result was the. same ; an 
optic cup cau-sed the overlying cutaneous cells to alter 
their nature and form a lens. Dr. Lewi.s realised the 
significance of his discovery ; in the developing embryo, 
although only of certain .species, one group of living 
cells can enslave and control the behaviour of another 
group. He gave us a glimpse of the kind of evolu¬ 
tionary machiner)' employed in fashioning a highly 
purposive .structure such as the eye. Any one who 
hu.s followed the success with which phy.sici.sts have un¬ 
ravelled the structure of tlic atom in rcce»t years will 
not despair of an equal success attending the efforts of 
embry'ologists to uncover the means by which one 

u The Variation fll Animals and Plants under nomesticatlon, i86i4, 
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grolip of embryonic cells regulates the growth of a 
neighbouring group. 

Our knowledge of the machinery by which the 
growth of embryonic tissues is controlled and shaped 
is likely to increase rapidly, for in recent years em¬ 
bryologists have copied the methods invented lor the 
study of bacteria, and have succeeded in growing the 
live tissues of em))ry<j}i in artificial media. It has 
been proved time after time that the epithelial cells of 
an embryo, such as the living cells of renal tubules, if 
grown apart fnjm other cells, spread outwards in a more 
nr less disorderly manner; {)ut if conne<'tive-lissuccells 
are added to tlie culture, then the epithelial cells form 
orderly ranks, just as they do in the kidney tubules of 
the embryo.^® (!arreU* iound that the juices of em¬ 
bryonic tissues contain substances which cause cultures 
of living cells of any kind to ])roliferate rapidly and to 
continue alive for an endless scries of generations. 
Thus it will be seen that the machinery which regulates 
llie behaviour of gnaip-s of cells within the body of the 
embryo is one of the utmost complexity, and yel is of 
a kind which can be handled and studied by Imdogists. 
Nor can wc doubt for a moment tliat the marliinery 
of development and ol growtli wliich wc find at work 
in the embryo is also the machinery of adaptation and 
of evolution. In every jihnse of the development ajid 
evolution of the human hand we see thi.s adaplational 
machinery at work. 


Behaviour or Youno, Nkrvk Cells. 


There is no need to tell even the uninitiated that 
the brain and nerv<ju.s system of man comprises many 
thousands of million.s of microsco])ic unit.s or nerve cells. 
Kach unit of the brain has its appropriate place in a 
tremendously complex system, and has its .special duty 
in dealing with the tide of mcssage.s which flood that 
sy.stem in every hour of conscious and .subconsciou.s life. 
When a child is imrn all tiie nerve centres which regulate 
the complex apparatus of breatliing start into instant 
y'and effective ojx'ralion. When tlie mother’s teat is 
placed williin its lip.s the nerve centres which rc^ilatc 
this intricate series of actions start to work as if they 
had served an apjirenticcshi]) liefore they appeared in 
the orderly development of the babc’.s nervous system. 
We cannot yet explain satisfactorily the means by 
which sucli really miirvellous evolutionary results 
have been reached, such as reflex nerve centres, ready 
for action the moment of birth, but at least we con 
claim to have before us a prospect of giving a rational 
account of how the various groups of nerve units are 
assembled so as to give a functional result. 

Our present knowledge of this matter is largely due 
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to the researches of Dr. Aliens Kappers of Amsterdam, 
and to investigations made by his pupils. Nerve cdls 
may not remain in the .sites at which they are developed; 
in their younger stages they have the power to migrate. 
Dr. Kappers found that a group of eml^ryonic nerve 
cells or ncuroblasts, which are afterwarrLs to control 
definite sets of muscles and therefore to be concerned 
in carrying out certain actions of the body, migrate 
towards the sources of their information. Those 
young executive nerve cells take up their permanent 
stations at point.s most .suitable for the performance 
of their life’.s work. If w'e conceive a mob of war- 
.sejusoned men to deploy automatically and to take up 
effective Imttle-.slalions w'c liave before us a picture 
of what is to be seen taking place among the nerve 
cells in the brain of the growing human embryo. 
Developing nerve cells send out processes which effect 
unerring contacts with other distant cell-groups of 
the body. Dr. Davidson Black found that certain 
cell-group.s on the cortex of the brain pnjceedcd is 
their development only if the proccs.ses of another 
di.stant group of cells had entered into cuntad with 
them. We liave here another instance of one embryo- 
logical group of cells determining or controlling the 
devclojimont of another group. Knotjgh has been said 
to show lliat the machinery v^ch regulates the 
development and growili of the lirain is one oi the 
utmost complexity. We have no reason to suppose 
tliat it is of a kind which lies beyond the c.om])rehen.sinn 
of the human mind, although it may take centuries of 
neurological inquiry to lay bare its nature. The one 
point we arc certain of is tliat the factors which regulate 
the development, growth, and arrangement ol the 
countless units of our nervous system do work in such 
a way as to produce an effective functional re,stilt. 

The Evolution of Mu.scui.ar Adait^ation.s. 


In no system of the human body do w'e find more 
instructive examples of mechanical adaptation than 
in the muscle.s which carry out the movements of our 
bodies and of our limbs. The nature of tiie machinery 
involved in the elaboration of muscular adaptations 
may 1x5 illustrated by the development of muscles 
which guard the mouth, eye, nose, and ear, and are 
concerned in expression. The bud which gives rise 
to the muscles on one half of the face begins at one 
localised site of the human embry'o, a site in the 
embryonic neck, marked by the hyoid arch. From 
this site the young muscle cells or myoblasts migrate 
outwards, over the neck and scalp, round the ear, eye, 
nwe, and mouth; as they reach their destinations 
they fall into ranks and take up such poshions as permit 
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them, when fully differentiated, to perform effectively 
their respertive functions. The influences which con¬ 
trol their movements and regulate their dispositilhs 
we do not know as yet. But whatever the nature of 
these regulating forces may prove to be, we con sec 
that they are exactly of the same kind as those which 
cOTitrol the differentiation of facial musculature in 
monkeys* and anthropoids. The degree of differentia¬ 
tion of the facial musculature of man is but the final 
stage of a continuous series of evolutionary forms to 
be traced in tlie faces of monkeys and anthropoids. 
The elaboration of the facial musculature runs more 
or less parallel to the elaboration of the brain. 

The manner in which muscular adaptations arise 
may be better exemplified if wc take a muscle which 
is concerned in purely meclianical actions, such as the 
latissimus dorsi. This muscle is concerned in pulling 
the upper arm backwards as in rowing, ll works in 
the human body from a wide firm base, placed in 
the lower part of the back—one which extends from 
the .sixth donsul spine to the crest of the ilium. As 
])oint.s of origin it also utilises the lowest three or /our 
ribs, and occasionally also the lower angle of the scapula. 
This nnisrlo, occupying the lower half oi the back, 
make.s its nppearan<'0 in the human embryo in the low'cr 
part of the neck, just 1 )p 1 ow the embryonic shoulder- 
Idade. l>y the end of the sixth week of development 
the army ol cells which compose the muscle have 
extended or migrated downwards as far as the fourth 
nb, reaching the twelfth rib al)out the seventh week, 
and the ilia*- cre.st by the time the liuman emliryo is 
two months old.'” The success with which the develop¬ 
ing muscle cells reach their ultimate destinations is one 
oi surprising accuracy; they may take hold of a spine 
nr a rib too far up or too low down, Inu the total result 
is always one which makes the whole muscle into an 
effective mechanical engine. Such variations may 
make tiie muscle n little less or a little more useful to 
the individual. The young muscle cells, when they 
have rea(d\ed their definitive .site.s, arrange themselves 
in serried ranks, each rank hitched directly or indircctly 
to the lever through which the collective army of cells 
exerts its strength. 

Now, tills muscle lias almost the .same attachments 
in the gorilla and chimpanzee as in man; there is a 
greater range of individual variation in its points of 
origin; the marksmanship made by the migrating 
myoblasts is less accurate than in man. In the orang 
this muscle obtains no direct origin from the ribs, 
.while in the gibbon five or six ribs are seized. In the 
gibbon, however, there is no direct muscular origin 
from the crest of the ilium. In the old-world monkeys, 
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and also in vheir Americaa cousins, the origin of the 
latissimus is restricted to the lower three or four dorsal 
spines; the origin from the iliac crest is slight or in¬ 
direct ; while the fibres rising on the side of the thorax 
arc not directly attached to the ribs. Very occasionally 
one secs fibres rising from the lower angle of the 
scapula of monkeys, a variation in attachment whidi 
has become very common in man. In these variations 
of attachment wc are seeing evolution at work, and 
its machinery lies in tlie force.s which regulate or control 
the migratory movements of the young muscle cells. 

Influkncb of Nerve-connkctions. 

It is true that nerve fibres have entered, and formed 
a union with, the muscle mass in the neck before 
migration has set in; the nerves are carried along 
by the migrating muscle liorclc; differentiation of the 
muscle fibres begins at the jxiint at whicli the nerve 
enters the muscle mass. When mu.scular fibres are 
fully differentiated they depend on their union with 
nerve fibres for a continuance of tlieir health and life. 
But the migratory im]>ul.se, be tliat impulse what it 
may, lies not in the nerve union but iu the muscle 
elements themselve.s, fur Ross G. Harrison^* found, if 
the limb of a developing tadpole were deprived of'its 
nerve supply, the muscie.s si ill became duly differentiated 
in their usual stations. 

AdAITATIONS may appear first as OCCASrONAI. 

Variations. 

Let us take another example to illustrate the manner 
in which a new mu.scular feature has been evolved in 
man*s body. The muscles of the calf of man’s leg 
have taken on an enormous growth to raise the heel 
in walking. The structure of the deeper muscle of 
man’s calf, the solcus, has taken on an extremely 
complex and eflkienl arrangement of fibres; its 
origin from the posterior aspect of the bones of the 
leg is piarticulariy extensive. In all dog-like or prono- 
gradc apfti this muscle has a narrow origin from the 
smaller bone of the leg, the fibula, and this is also 
usually the case in the orthogradc ape.s, or anthropoids. 
In man the origin of tlie muscle has undergone an 
extension, a large part migrating from the fibula and 
obtaining an exten.sive attachment to the tibia. But 
this extension to the tibia which is coastant in man 
occurs as a frequent variation in all the anthropoids. 
Out of 8 gorillas examined, 3 had a tibi^ origin for 
this muscle; this *as also the case in 2 out of la 
chimpanzees, i out of 8 orangs, and a out of la gibbons. 
In the anthropoids there is a tendency for the soleus 
to extend its origin to the tibia; in man this tendency 
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has luTomt^ a fixed habit. This is but one instance 
of what IS often to be ul).served in the study of human 
evolution, where an occasional variation in apes has 
become the established form in man. 

TIow has this tendency to vary in a definite direction 
arisen ? It is a direction which increases the functional 
e/ficiun<.y of tlie human le;;. lias this tendency arisen 
in apes as a result ol the manner in which they climb ? 
Or is il, as Huxley would have us infer, a tendency 
whi<-h is inherent in the develojimg soleus and has come 
into existence under the influent e of some unknown 
factor which re;(ulaLes the devc}o])mental movement 
of muscle cells ? I think that Huxley’s mtcrjirelation 
is tlie true one. 

Let us take another example. Under the skin of 
the sole of man's loot lies a muscle known as the 
short flexor ot tiic toes. In man all its four I)elhes, 
desif»ned for the outer four toes, have a solid ixisis of 
orison on the Ikum* of tlu' heel ; from sucli an orij^in 
the eollecLive musile can play a iielpful ])urt in main¬ 
taining' the arch oi man’s foot. Now in the monkey’s 
fool, while the muscle ft)r the second toe arises from 
the heel, the musek's (or the three outer toes retain 
R ])rimiuvc‘ ori^iin from an adjacent surface provided 
liy moving tendons. In the' mlibon it is usual for the 
muscle of the third us well as of the second toe to 
have moved its ontttn to the hec-1; in the preat antliro- 
poids, particularly in. the* oran^;, the muscle ot tlie 
fourth toe has als(» left llic tendon and migrated to 
llic heel; in man all four have moved. Here we see 
a human clmracler iinsiny; as the culmination of a 
tendcnc'y whicli can i>e observed, to a jirealer or less 
decree, in tlie feel of all lho.se animals w'hich are most 
closcl)' related to man, )'et more jiriimtive than him 
in structure, 'I'he nn|frution of orij^in, on tlic jiart 
of the embryonic- muscular cells, is ot a useful or 
purposive kind. Wc* cannot avoid the conclusion that 
the j^rowth and devc-lojmieiu of yonu" muscle cells 
are controlled h> inlluence.s or means which work 
towards i\ functional result. 

ThK ORIOIN or A MuSCI.K I’KCtiUAR TO MaN. 

Man possesses a muscle w'liich is jieculiar to liimself 
— the peroneiis terlius and it will help us to under¬ 
stand iiow new .structiirul Ic-atures liavc Inm, or arc 
bcin^, evolved if we note the manner in which this 
musc-le makes its appearance during the development 
of the leg and foot ot tiie human emlirvo. The 
peroneus terlui.s raises the outer IxirdeT of the f(«>t 
and assists in applying tlie .'•ole of llic foot to the 
inequalities ol the ground in walking. If wc examine 
a hundred human legs we .shall find ninety in which 
tlic pcroneu.s tertius is a comjilele and separate muscle, 
but in the remaining ten we siiull find some in whirh 
it is separated only to a greater or less degret' from an 
adjaeent and older nuisde, the long extensors of the 
toes, and some in whic-li it is quite iinseparated from 
tliis muscle, as is the case in the legs and feet of 
anthropoid apes. In the gorilla one notices occasionally 
a tendency for the outer fibres ot the tendon going to 
the fifth or small toe to stray or migrate loward.s the 
outer liorder of the foot. When we turn to the develop¬ 
ing leg to ascertain how this new muscle makes its 
appearance in the human embryo, we find, towards 


the end of the second month of development, that the 
mass or colony of muscle cells which are to extend the 
becomes separated from the common exten.sor 
mass of the leg, and that, in turn, the muscle cells 
which arc to form the peroneus tertius separate or are 
cleft from the outer side of the long extensors of the 
toc.s—from the part concerned in extending the little 
toe and incidentally in turning upwards the outer 
border of the foot. Tlie peroneus terlius represents 
a colony of muscle cells which have broken away from 
tlie parent muscle—the long extensor of the fifth toe. 
The tendon fibres have broken away from those going 
to the toe and migrated backw'ards along the outer 
Iwirdcr of the foot, thus giving them an advantageous 
position for the performance of their function in 
walking. 

We have here all the properties manife.sted by develop¬ 
ing muscle nuisscb— a power of cleavage or separation, 
and il power of migration. What causes these outer 
muscle cells which are destined to act on the most 
extennil {>f the digits to break from the jiarent mass 
and assume a separate functional identity ? I agree 
willi Huxley that there are no grounds for believing 
that the behaviour of embryonic muscle (clls is m 
any way influenced by experiences gained by adult 
muscle fibres. When vertebrate limbs enme first into 
cxislenee tlie !nu.s<*ie colonies wdiich dejiloved to form 
tile extensors of the toes, grouped tlieinselve.s so as to 
gel a functional result, in the case of the outer toe 
there w'as a double function, thej;\tension of the toi* 
and the everting of the foot. l^a|| luinian loot tlie 
niusile cells whidi evert the lodtn^^ separated them¬ 
selves from those vvhieh extend lh<’ little toe. 'I'he 
evolutionary ina<‘hinery lies in the lu-haviour oi the 
emliryonic muscle cells or niv oblasts. 

Instances or Tarallei. iNHUkiTANCK. 

Let me cite two other examples wIikIi go to show 
that myoblasts po.ssess evolutionary tendem u's wliieb 
work towards a jiurjiusivo or fun< tionu] end. 1’hc 
intcrosseus maseles of the hand and loot of monkeys 
arise, not from the adjacent surfaces ol metiuarpal 
and metatarsal bones, as they do in man, but from the 
bases of these bones, in the palm of the liuTul and sole 
ol the foot. In the human embryo the interosseus 
muscles appear m the .same jialmar position as that 
which is retained in monkeys. In the mo.st primitive 
of anthropoid apes- - the gibbon, and also in the highest 
of South American munkcy.s—the howler monkey.s— 
Ateles - the origin of the intcrosseus muscles hav'e 
migrated .so as to take a partial hold ol the adjacent 
surfaces of the metacarpal and metatarsal bones. In 
the great anthropoid apes—the gorilla, chimpanzee, 
orang—and in man, these muscles have sunk in between 
and seized the adjacent surfaoes ol the metacarpal 
lioncs of the hand and metatarsal bones of the foot. 
This migratory tendency has seized upon, or become 
manifested in, the muscles of the hand as well as in 
those of the foot, although these members arc subject 
to different functional influences. Wc can account 
for such evolutionary manifestations only by supposing 
that in a remote comrpon ancestor of aU the members 
of the higher primatM there was a latent tendency 
in the myoUasts oi the interpsseus muscles to deploy 



Supplement to ‘'Mature," August l8, 1923 263 


and group themselves in a new way, one which gave a 
better functional result. 

Another striking fact is that the muscles which Iwve 
become reduced or vestigial in man have also become 
reduced and vestigial, although usually to a lcs.s 
extent, in the anthropoid apes. All of these muscles, 
planUiris, palmaris longus, psoas parvus, lalissimo- 
condyloideiis, omo-ccrvidilis, etc., are laid down in a 
normal way during the development oi the emhrNti; 
after l>eing laid down retrogression sets in. We have 
here again to deal with functional tendom ies. The 
machiner)' of reduction is resident in the processes 
which govern the develojimcnt of structural systems 
in the embrvo. A.s W. Roux supposed, there may lie 
a struggle for survival between the system of cells 
which make up the body of an embryo. 


Thk Adaitationai. Properties of Honk ('ki.ls. 


By the fourth month of fcetal life young ner\e c'clls 
and young muscle cell.s have taken up thc-ir definitive 
position and arrangemc'nt. On the oilier liand. while 
iilood corpuscles retain all througli the life of the 
individual tlie migratory power wliich is lost by most 
other cells of the l>ody earl) in fcetal life. 'I’he cells 
which line blood and lymph ves.se]s and those wliicli 
line the peritoneal and pleural cavities’® retain all 
through life a ))ower to prcdiieruie and produce new' 
tissues whicii are of a jiurposixe kind. Sticli cells 
retain the chief i lianu'tcnstH- of cml>ryon i cells the 
power to arrange t!ieni.sclses as part of a functional 
complex. Hone ci-lK also retain j)owers ol puqiosive 
action. Nothing is Iiotter known tlmn tli.it, il a Ixme 
of a rickety child bends nndcT tlie weiglit ol the IkkI), 
the bone cells l)'ing in its concavity will proliferate 
and build a buttress to stiengthen the shaft. It is 
not necessary for us to speculate here as to the exact 
stimuli wbicli cause bone cells to behave in this manncT: 
It IS enough lor our jirc'sent purpose to note that they 
read to iulfil an end necessary for tla^ occasion.®^ 
john Hunter disc'overed the remarkable |)ow'er 
w'hic-Ii lione cells possess to remodel Ixmes during 
growtli. While bone cells are liuilding at cme part 
ol a bone, they are, at another part of the same bone, 
inisily engaged in taking down their previous handiwork. 
'I’he c'o-ordinatcd manoeuvres of the armies of hone* 
cells concerned in the growth of the jaws and cru)>tion 
of the teeth are extraordinary. When teeth arc 
erupting and also long after they are cut, their bony 
.sockets are lieing .constantly altered and remodelled 
by tlie hundreds "of thousands of osteoblasts emlK^dded 
in tht? bone surrounding the dental roots. While 
new lione is being laid down on the outer side of tlie 
jaw under the gum, the corresponding bone on the 
inner side of the gum is being uijsorbed. But in the 
tooth socket itself the opposite is hajipening; new 
bone is being laid down on the inner side of the tooth 
socket, while it is being removed from the wall forming 
the outer side of tl\e socket. New bone is being laid 
down under the roots so that the socket as a whole is 
being raised and moved in an outward direction. 


*• An acpfiwnt of U«o actions and ruartioiw of vascular tJssiiiN will be 
fowmi i« llui wntlng'. of W. Roux from i87» nnwanis. 1 have drall natb 
tbe adnptative rw-ctions »if petiloneaJ cells in Human fcmbryc»k»By and 
Moipholony, i 93 t, 4 th edition. ... » ..u 

*• 1 have dMlt with the growth reactionH of bone cell* at some length 
(Menders of the Maimed; X9t9> thapten tlv., rr., xvl, avii., and avHI.) 


The crowd of osteoblasts involved in this operation 
arc clearly co-ordinated in their action; they move 
on towards a functional result. Although w'e do not 
know the exact means by which their action is co¬ 
ordinated we have, in the (pialities and tendencies, 
possessed by hone cells, part of the machinery of 
evtdution. (artilage cells, during embryonic life, 
must Ik‘ co-ordinated in tlu'ir growth and arrangement. 
In the fcetul luind we find they liavc fashioned the 
joints to meet the needs oi the muscles which act on 
them, thus jienmlting liarmonious movements of the 
wrist and digit-N. 'i’he de\clo])nu*nt and behaviour 
of embryonic cartilage cells constitute part of the 
macliincry td human evolution. 


(’O-ORDIN.ATION IN TIIK (IroWTH OF BoNE, 
Muscle, anh Nerve Cells. 


I iiave dealt w’ith the behaviour of young cells of 
bone, muscle, ami nerve centres in the developing 
emhn’o in order that we may apjireeiate the com¬ 
plexity of the process irnolvcd in producing a new 
structund adaptation of the human body. Wiicn wc 
.sit up or walk, our verteline are balam'cd one upon 
another by means of a eomplev senes of muscles acting 
upon an eijually com]>Ie\ .scries «>f lexers, the wliolc 
controlled by intricate grou]).s of nerve cells situated 
in the spinal cord and lirain, The anatomical evid- 
cnec'*^* leaves us in no doulil that tlie spinnl mechanism 
of man has l>een evolved from one very similar to that 
now seen in tlie anllvroj'xiid apes. Indeed in llte 
young elum])anzcc and gorilla many of man’s spinal 
ada))tutions are already ]>re.sent. In tlie evolution of 
a human from an anlhropoi<l .s])inc we hav’o to conceive, 
(1) that the multitudes ol bone cells involved in tlie 
building of vertebral ])rocessc.s of the embryo were so 
influenced in their operations that tlie levers they 
liuilt were altered in strength, inclination, and fonn; 
(3) the countk'ss myrfud.s of inyoblast.s involved in 
the formation of the .s)Mnal inusmiluture were so 
influenced tliat they took up new po.sitions and effected 
new combinations ; (}) tlie cartilage c'clls, which mould 
the contours of the intcrverlebral joints, were moved 
to alter the sIuijk's of the articular surfaces so as to 
provide the needed lontours; (4) the nerve eell.s of 
the spinal cord and iiram, presiding over the reflex 
and voluntary movements of tlie .spinal mu.scles, had 
to undergo increase m numbers, rearrangements in 
grouping, and readjustment of contacts. We have to 
postulate tliat in tiie liumuii embryo there exists a 
machinery whicli <'o-ordinates tlie development and 
growtl) of all the diverse hordes of embryonic cells 
<'on<*enied m the fonnalion of man’s spinal mechanism 
and causes them to move in a direction which, at all 
stages of evolution, yields a harmoni«)us functional 
result. 

Theory of Hormones. 


Then* i.s only one theory which af{urd.s a rational 
explanation of how such complex adaptat?ons can be 
lirought alvout—the theory ol Hormones jxistulated 
by Starling in 1905.^* Although Brof. Starling devoted 


*• “Man's IWur'! tu Evolution .snd Disoidcrs,’* JJril. Med. 

1933 . *, Pl>. 45L 49V. 54 s. 5»7. 642 . 6(>9- 
■* I’lw. a. H. StarlinK, “'Ihf Clicmkiil ConrlaUtw <jf Um- fiiticUosii of 
. tbe Dedy.” Tbe CrooniAn Lectures at tbe Royal College of Fbysiuunt> 
; Lanert, I9<»3> vol. %, R. 3 $ 9 . 
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the greater part of his Croonian lectures to demonstntte 
the part played by chemical substances or honnonesin 
co-ordinating the functions of the body he clearly realised 
that hormone control formed the basal machinery of 
all evolutionary processes in the animal kingdom. 

“ In the lowest organisnss, such as the bacteria 
and protozoa, the only adaptatioiiH into whicli we can 
gain any clear insight are those to the environment 
of the orgamsin, and in these cases the mechanism 
is almost entirely a chemical one. ... In the 
lowest inetaicoa, sucli as the .sponges, there is still no 
trace of any nervous system, 'riie co-ordination 
between the diiierent cells of the colony is still 
deternuned by purely cheuncal means. ... If, as 
I am inclined to believe, all the organs of the Isnly 
are regulated in their growth and activity by chemical 
mechanisms, similar to those I have described, an 
extended knowledge of hormones gives complete 
control of the body.” 

We are justified, on all grounds, in looking upon . 
the human embryo, in the earlier stages of its develop¬ 
ing, as a colony ol protopla.smic units or <-elI.s, organised 
under a .sy.stem of government cuntrol!o<l by hormones. 
Each member of the colony, wc must suppose, has the 
power of circularising, by means of the hormone 
postal system, .some or all of the other members of the 
colony in such a way as to notify its needs and compi'l 
their co-operation. With each .step in tiic differentiation 
of the emlnyonie tis.sues there must be a further 
elaboration m the honnoiie system ol mtereommunica- 
tion and government, until the Ifetal stages are readied, 
when the growth-regulutmg substances liecome installed 
in special controlling centres represented liy tlie glands 
of internal secretion—the jiituiiary, adrenal, thyroid, 
etc. We know that jui{:e.s cxpre.s.sed from embryonic 
tissue contain substances which stimulate the prolifera¬ 
tion and growth of liN'ing tis.sues; we -know from 
observations already idled that one group of embryonic 
cells can control the manner in which another group 
develops, but we have to admit, also, that our know¬ 
ledge of the action <if honnone.s in fashioning the growth 
of organa is still m infancy. The visU presented by 
this une.xplorcd field of knowledge is infinite in extent 
and complexity, and will jirovicle cmliryologisls with 
many centuric.s of labour. Tlu-ir labour will reveal in 
full the true nature of the machinery whicli underlies 
the production of .structural adaptations which occur 
in every part of the animal body in every stage of its 
evolution. 

TeIK SlUNiFICANCE OF AcROMEUAI.Y. 

A long and close study of the Inidies of men and 
women who have been the subjects of that strange 
disorder of growth known as acromegaly, has convinced 
me that the .system of honnone.s, which controls and 
co-ordinates the growth of various organs and parts 
of the body is organised, like the nervous system, on 
a reflex basis. There are reflexes of growth just as 
there are reflex actions of muscles; Iwth kinds of 
reflexes sen'e definite purposes in tlie economy of the 
body. The gland.s ol internal secretion provide sub¬ 
stances which control the action of organs and of 
parts of the body; they also ‘ pnxluce sutetances 
which co-ordinate the growth of the organs or parts 
concerned in these actions. In the subjects of acro- 
nvegaly the pituitary gland is enlarg^ and its structure 


more or liss diwrganised; the parts of the body which 
; despond to hard toil, such as the hands, feet, and jaws, 

I become greatly and irregularly overgrown. All the 
systems of the body-- muscular, bony, respiratoiy, 
circulatory, alimentary, and renal systems—ore in¬ 
volved ; all show an abnormal degree and kind of over¬ 
growth. 

We find a clue to most of the growth disorders of 
the human body, sui'h as acromegaly, in a knowledge 
of the mechani.sm of normal growth. Growth dis¬ 
orders—dwarfi.sm and gianti.5in—arc but derangements 
of the various parts of the normal machinery of growth. 
Sir James Mackenzie regards the .symptoms of illness, 
manifested by suflering men and women, as de¬ 
rangements of the nonnal reflex functions of their 
bodies. In a like manner we may consider disorders 
of growth, such as acromegaly, as a derangement of 
a normal mechanism—that which co-ordinates the 
response made by the various parts of the body to 
exercise and training. When a man pa.s.ses into train¬ 
ing, whether it he to use his hand.s as a labourer, bis 
Ineejis as a blacksmith, his legs a.s a runner, or his 
arms as a rower—the responsive growtll is not confined 
to the musdc.s of his hand, arm, or leg. All the bc)nc.s 
of the iKidy respond to a greater or less degree, .so do 
the heart and lung.s, so do all the sy.stcms of his body ; 
lie lias to eat and digest more. We cannot imagine 
such a co-ordinated functional result being brought 
about, one wliich affects every sy.stem of the body, 
unless we postulate a controlling sy.stem of hormones. 
Kor can there lie a doubt that acromegaly, in all its 
stajfcs and degrees, represents a diseased manifestation 
ol tlii.s adaptatiomd sy.siem. 

To fit all the bits of tins puzzle into a connected 
wluile we have to suppose that musclM^ sustained 
action do emit certain .substances whii-fti^ss into the 
circulation and thus reach the pituitary gland. We 
have to suppose tliat in the pituiturv the.se .substances 
elicit rcspon.ses leading to the emi.ssion of other .sub¬ 
stances which pmss into the circulation and thus reach 
and influence organs which arc correlated in action 
Willi the mu.scles directly involved. We have, here all 
the elements of a reflex system—the pituitary serving 
as a chief centre or hormone-hruin. In acromegaly 
tlic disordered condition of the pituiUtry leads to a 
flooding of the Ixidy with adaptative hormones after 
the most trivia! of muscular actions, and hence its un¬ 
regulated growth. 

Barwki.i.’s Disorder. 

In the Museum of ('haring ('ross Hospital, Huxley’s 
old school, there is the skull of a boy which shows a 
very instructive disorder of growth. It is not a unique 
specimen; many cases of an exactly similar kind are 
known. The boy came into the hospital for treatment 
of a tumour-like swelling of the face, for which Mr. 
Harwell tied the right carotid artery. The boy died, 
and it was found that, on the right side of his skull, 
all those structures which are concerned in mastication, 
and only the structures concerned in this function, were 
greatly and uniformly hypertrophied. The condition 
was clearly produced Jong before birth, for all the teeth, 
including those of the miik dentition, wefe nearly twice 
the norw size the tnduth. So 
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support the jAwfiso yf^ the^uscles of maaticatkm, 
the temporo-majidibular joint—short, all dental, 
bony, muscular, vascular, and nervous structures con¬ 
cerned in mastication. We cannot conceive how sucli 
disorders of growth could be so sharply limited to a 
single functional system unless we agree that the 
machiner)' which regulates growth and development 
is organised not on an anatomical, but on a fimctional 
basis. 

USK-INHKRITANCE. 

In the foregoing paragraphs an attempt has been 
made to picture the means by which the development 
and growth of the various cell groups, which make up 
the body of the embryo, are co-ordinated and controlled. 
Such evidence as we have justifies us in the belief that 
there is an automatic system of control worked by- 
means of hormones, and that this machinery, in all its 
variations, tends to produce a functional or adapta- 
tional result. The very important t|ueslion remains 
to be considered : can this machinery, which contnils 
the differentiation of the tissues of an embryo, be 
influenced from without ? Or dues it, {is Tiap^son 
believes, work on toward.s its destined result, in spite 
of all surrounding conditions and influences ? The 
gimitul glandvS and their contents, of both man and 
woman, tire exposed to all the sulistiinccs. be they 
nutritive or honnonic in nature, which flood their 
circulatory systems. In 1906 J. J. (unningham 
applied tlie theory of hormones to tlu* problems of 
heredity. He conceived it jiossihlc that the gcnitsil 
cells could be influenced, and s(j altered in their con¬ 
stitution, by hormones thrown off by all the organs 
and parts of the parent body. 'I’licrc is no inherent 
ph).'>ical obstacle to prevent one from entertaining 
such a belief. Such a conception implies the pos.si- 
iiility of hormones—function-regulnting substances— 
of a parent coming into contiict with and influencing 
the controlling action of the enitiryonic hormone- 
system. If it were pos.sible, as is assumed in every 
form of T.amurckian belief, lor parent products to come 
in contact with, and thu.s alter, the machinery' which 
controls the growth of tlie cmliryo, it would lie a con* 
seqiuncc of the utmost import for mankind, by a 
full use of our brains, of our teeth, or of our hands, we 
might hope to influence the development and growth 
of the corresponding parts in our children. 

Evidence of the Teeth. 

I have selected the teeth to test the question as to 
the part played 1)^ use in the evolution of structural 
adaptations. There can be no doubt that the manner 
in which the crowns of man’s sixteen upper teeth fit 
against corresponding surfaces of the lower sixteen, 
give us a.s fine a structural aduptition as we may hope 
to cite. There is the additional advantage tliat, as 
the teeth are the most persistent of fossil remains, we 
know more of this system in the forerunners of man 
and of living anthropoid apes than of any other parts 
pf their anatomy. Further, in highly civilised races 
teeth are not only moreTiablc to decay and to irregu¬ 
larities of eruption than in primitive races, but there 
•is also, in civilised peoples, a marked tendency to a 
reduction m,«ize fed of the dental serl». We 


see, too, in the evolution of the dentitions of the hij;her 
primates, when the ^ttem of the enamel changes in 
one tooth, it changes in all of them; if one tooth idters, 
tlic opposing teeth have to alter in coAfonnity; we 
see that if the dentition strengthens, all the mentbers 
of the series participate ; when reduction sets in, all 
the teeth suffer a reductiiui in a definite order, ^ut ^ 
these changes cannot be due to u.sc, for the crowns of 
the teeth arc laid down, and the op{X)sing chewing 
surfuce.s fully formed, while the dental germs lie buried 
in the gums and long before the crowns come into use. 
When they do come into use, the teeth formed in the 
upper jaw possess the exact surface.s needed to oppose 
those of the iow'cr jaw. After u.sage, es[)e<’iany in apes 
and primitive man, the opposing suriaces become 
worn off; if use hiul any effect here it would I'le to 
pnxluce teeth with eroded crowns. 

It is clear that fuitctional adaptation, .so far as 
con<-ems the jjruduction ol teeth, is a property resident 
in the embryonie tis.siics; tlie effects of usage in the 
parent can have no influcniT on the machinery which 
shapes the dental crowns in tlie mouth of the feetus 
and infant. If Ibis is true of one system of the human 
body, it is probably true of all other adaptational 
systems—sueli as the bniin, hand, and foot. Nature 
would liavc l>ecn foolhardy to entrust the future of 
any race whatsoever to the voluntary efforts or natural 
inclinations of the parents. A.s far as possible she. 
seems to iaivc safeguarded the progemy by isolating 
the gonads from t!ic functional influences of the 
parental body. 

The (1ERM-PI.ASM ('AN BK PKRMANKNTl.Y INJURED. 

Yet there is one line of evidence whi('h shows that 
the spermatozoa of the male and the ova of the female 
can be acted on or injured from without. Darwin 
has related the case of a cow in which one eye was 
injured when she was in ('ulf. The calf was bum with 
the corre.si)onding eye small and blind. In more 
recent years Marey 1ms recorded an identical result 
in a marc; one eye was injured when she w'as pregnant, 
and the foal wa.s born with the corresponding eye 
small and blind. Hitherto we liavc been iilClined to 
regard sucii ('ases as mere coincidences, but the well- 
known experiments of Guyer and Smith provide a 
rational explanation. They injected into the veins 
of doc ral)bits, about the end of the second week of 
pregnancy, do.se.s of a substance which has a selective 
and toxic action on the lens of the eye. Many of the 
young were l)«m with defects of the eyes—cataract of 
the lens lx;ing particularly frequent. When these 
young rabbits grew up and bred, many of their young 
.showed the same defects. The developmental dis¬ 
order could be transmitted m the spermatozoa as well' 
as in the ova. These experiments show that the 
gcrm-p!a.sm can be reac^hed from without, and by 
means of a toxic sub.stance can he penuianerfely injured, 
so that progeny issuing from it will show ever afterwards 
a characteristic and localised defect. Prof. Ch. R. 

** VArUtioos in Plants ud Aiilmal<^ under Dntiwstlutioo, ifldS, vol, 9, 
p. 34 . 

Le D6t«rminlHiii» ot csdaptatlon tnotpbologique, B. AAlbony. 

p.'M. 

.r' •* Oujro ■ndfi.'ArSlbttbt /owns. E»pfrtm. Zoohey, (921, vol. 31. 
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SUK-kard induced permanent changes in the germ- 1 of a minor kind are affecting certain parts of tli 


plasm of guinea-pigs by exposing one generation of 
animals to extreme and continuous doses of alcohol. 
Dr. J. G. Adami'** cites se\'eral instances of a similar 
nature, and lia?. summed up the evidence relating to 
“ the inlu-ntance of a« (juired conditions in the higher 
inamniaK.” Many of tlic cases recorded to pn»vc 
acquired inhcrilanie relate to changes which have 
been prodin cd in the skin, jmrticularly in its pigment- 
('arrying <'elK. On the cvidenn' which has accumulated 
there is g(»o(l reason for believing that light can act 
upon epidermal and otiier elements of the skin in such 
a way as to ellect changes in lertam lacturs or elements 
of the gerin-plusrn. The oliservations and experiments 
made ))y J. ' 1 '. (‘unnmgham on the colouring of flat 
fish, and Liie more recent observations whu'h l)r. 
Kammerer^'* lias made on salamanders cxjxised to 
light, and to dark backgrounds, can be mterpreted 
only if wc admit that reacticms in the skin (,iin affect 
the reproductive cc'Ils lying within the genital glands 
of the animals .suiijectc'd to experiment. Notwith¬ 
standing this admission I do not think, as I shall 
mention later, tliut l!ie loss of pigment m fair ICuropeans 
is due to any direc t action of light on the .skin. It 
is one tiling to injure or influi'nce tlie gcrm-plasin in 
such a wu)' as to alter the mncliincry whicli controls 
the development of the embryo; it is «iuite another 
thing to alter that mac limery in suc*h u way as to make 
it produce a new mec hanical adaptation. \VV know 
of no means by which the maclitnery of mec-bamcul 
tadaptution can be altered from without. 

Are the Modern Conpitions of Lh-e altering 
THE (iKKM-ni.ASM OF TIIK HUMAN STOCK. 

The udntission tliat tiie genital cells can l>c injured 
or altered by sulcstunc cs circulating in the liody of 
the parent i.s of tlie utmost consecjuencc lor mankind. 
The conditions ol modern (•i\Tlisation are making us 
the subjects of a colossal experiment. Six thousand 
years ago, our un< estors, scrajjing a subsistence from 
moor and shore, passed tlieir days amidst the same 
cxinditions as surrounded tlie earliest types of evolving 
man. Man’s body was achqited for rough fare and 
unregulated exposure. Modern civilisation has revo¬ 
lutionised the conditions ol life in every detail. We 
u.sc our brains, our skins, our muscles, our lungs, our 
teeth, stomach, and bowels, our hands and feet, for 
purposes whicli arc new to them. Our tissues arc 
kept soaked with juices I'ontaining .substances which 
are still strange to them. Our crowded communities 
favour the iircvaleiice and spread of all form.s of 
infectious disorders m young and old. We arc dis¬ 
covering that a rough and raw dieUiry contains certain 
elements which arc essential for health. It would be 
strange if the evolutionary macliinery of the human 
l)ody kept on working in the .same way a.s when the 
conditions of life were, if not simpler, yet much more 
primitiv'c.* A prolonged and minute comparison of 
human remains found in ancient and modern graves 
in England has <‘onvinri‘d me that structural changes 

•’ “ An Kxrx’rmn'ntal SlnUy nf R.n i.il IVjjriicratnm in AmnwK treat«l 
with Alcnhol,” Archa Ini MeJ , ti)i2, M) 1 . io, p. 369 ; Piw. Soc. Experim, 
UloL ami Mud., N.Y., n)ij u, p. 71; 1913 14, p, 136. 

** Medical Coiilrlhtition'* to the Study vt Lvolutinn, 1918, cb. r. 

** Hnnnones and Heredity, ijit. 

. ** Natuxb, 19J3j voL in, p. 637. 


skeleton in at least one-third of modem instance: 
Tlie narrow bony opening to the nose, with its jib-lik 
nasal spine, its raised and sharp sill, so often seen i 
modem English skulls, are conditions never pre.scii 
in Englishmen of tlie pre-Roman periods, ('ontracte 
palale.s, crowded and defective teeth, deformed jawi 
sunken cheek-bones do nut iiecume ctimmon in Englis 
graves until we reach the eigliteenth century. Th 
appearance of these structural change.s in Knglishme 
cannot be attrilmted to the introduction of any nc\ 
racial element from abroad. No doubt these faciti 
chunge.s are due m part to the soft nature of our foot 
and the disuse of our muscles of mastication. 

l.,ack of use alone will not, liowever, exjdain th 
fonn taken by these structural alterations ; they ar 
injurious rather than helpful ; they cannot be classifiei 
among the c(mtrivcd adaptations. We have reasoi 
to suspect that defects of eyesight grow more common 
There are grounds for believing that the great bowel 
including the <-jEcnm and appendix, becomes mor 
liable to disorder and lo disease with eacli succi'cdin 
generation. Twenty years ago Mctchnikoff^^ expresset 
the Indief that the great bowi-1 of man had iK'iome ; 
useUvss structure, and that he would be better ol 
w'ithout it. The result of recent surgial (‘.\perienc 
has Ix-en to convince mcihcal men that the man wit! 
a normal great bowel is an infimtely fitter and huppie 
jKTson than the man without one. 'I’lu' only (jiiestioi 
that remains to l^e settled is whcLlier it ts better to b 
with or Without a colon wliich has liecomc incurabl; 
disea.sed. 

There is thus a tcrlain amount of evidence to sujipur 
the l)elief that c-ertain parts of the h(»<ly are le.s.s roliust 
.some of them actually undergoing a structural (liangi 
in a considerable proportion ol jn-opie living unde 
modern conditions of life. There is also no douf) 
that tbe.se changes and susceptibilities occur mud 
more frequently in some families than in others. T' 
what extent these new features liave become hcreditar 
and tiicTefore ilue to an injury of the germ-plasm, w 
cannot yet say. Uut in the light of e.xix'riments lik 
those of Guyer and Smith, and of Stockard, inedidi 
men liave grounds for sus}icctmg that the source fron 
which new generation.s of our race issue may not b 
invulnerable, tliat our germ-plasm may become taintei 
under the conditions to which our bodies are no\ 
.subjected. 

The Law of Recapitulation is only partiai.lv 
TRUE. 

In the foregoing paragraphs 1 have turned asid 
from my main thesi.s—the nature of the evolutionar 
machinery which ha.s given man liis gifts of brain am 
Iwdy. The nature of ihi.s machinery will never b 
understood by those who still harbour the belie 
that the human emhr^'o, in its developmental stages 
recapitulates the evolutionary history of the humai 
Iwdy. T do not think any one familiar with the stage 
passed through by the developing human embryi 
would now agree with Huxley when he wrote : 

•» Th« Nattu» ol Man, translated by Dr. P. Chaloien Mitrholl, 1904 
see also Keith, " Tlie Fnnntional Nature of tbc Ceoum and AppondU, 
UrU. UM. 19(3,.yoL 4, p. 1 S 99 - 

•» CoUectod BaeayB, voL a, p. 3> ■ 
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j M«*es .teV^Ol> ^tbft'anlayo, Hp» we that 
^Is and fhe 'rnxAmety rt^iilates 
* their evolutions have inherent in them a ppww oi 
working out the mast intricate inventiocis ind of 
efiecting structural adaptations of the most 
ablekimi. • u,; 

The Genesis of Man’s special SratJCivaAi■ ' 
Features, ‘ ; 

We need not be surprised^ seeing how plastic and 
resourceful the embryonic tissues are, to find mofit-r 
but not all—of man's characteristic features appear 
in a modified form as transitional phases in the feetu 
stages of man’s nearest allies—the anthropoid B]^. 
Man's outstanding structural peculiarities nave been 
produced during the embryonic and foetal stages of 
his evolutionary history; the corresponding and some*- 
what similar characters which appear in fcetal anthro¬ 
poids become masked in these animals by the sup^- 
addition of coarser animal features which develop as 
their intra-utcrine life closes, and particularly as their 
adolescent and adult stages are passed. At birth the 
brain of the baby gorilla is almost as big as that of 
the human baby; but whereas the period of rapid 
growth continues in the human brain throughout 
infancy, the brain of the gorilla proceeds after birth 
at a slow pace. The human brain retains the rapid 
rate of fcetal growth for two years after birth. My 
friend Prof. L. Bulk “ of Amsterdam, who has done 
so much to prove that man’s distinctive characters 
represent a heritage accumulated in the fcetal phase of 
his development, has shown that the downward bend 
of the front part of the base of the skull, and the conse¬ 
quent backward position of the face, occur at an early 
]^int of development in all mammals. The cranial 
bend becomes undone and the face thrust forwards as 
development proceeds in all mammals, save in man, 
in whom these fcetal featurc.<; are retained until, and 
throughout, adult life. The nearest approach to the 
adult human form occurs in the fcetal stages of anthro¬ 
poid apes. The fcetal cranial bend is not a primitive 
or ancient character; it was worked out in fatal 
life; never, until tlie evolution of man took place, 
did this feature survive to reach an adult stage. 

Let us take another feature—man’s hairless skin, 
and in the case of the white races its comparative 
lack of pigment.** In the chimpanzee fatus, at the 
seventh month of development, the hair is distributed 
on the body exactly as in a baby at birth; there is 
the same long and fine hair on the scalp; the same 
smooth skin covered with a short, almost invisible 
down. The skin, too, which afterwards becomes deeply 
pigmented and black in the adult chimpanzee, at ^s 
sUge is gray, tinged with a trace of brown. At a ariU 
younger stage the skin is almost free from pigment. 
The young of many of the higher primates are bom 
with fair hair—often tinged with red. Fain^r is a 
fatal character of primates which has become paR&a* 
nent in Northern Europeans and is foun 9 distributed" 

** ** The Problem of Ortbonathlsm/* Free. XohM. i 4 k«i. tiM W timu e h. 
U AnuUr^am, 1933, vol. 33 i Noi. 7 ,i', “ Oo the Slfnlflouue of Supet* 
orbital Ritlgta in the PriautoR," ibid., 1914, vol, 35, Not. r, 91 “ On the 
Chanctet of Moipbologcal UodlficaUonif In oootetiuance of Aneetlon of 
tb« Endocrine Otian*.’' ibid., 1921. vol. 33, No. Q. 

** See Isy Hester L^um, '* The Evolution of Human Race* in the light 
el the Honaone Theory,’* JoAm HofMiu 1933, voL gs. 
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&ev«riifi0idng'‘tmough. m lorm^ 
of title meac^ worm, then -tritv^ iw a i^ace beetde' 
tius fish, thib journeys along with the biM and the 
for his fellow-traveUers; and only at last, 
aner a brkf companiooBhip with the t^heat of the 
ipor-iooted and four-handed world, rises into the 
d%nity of pure manhood." 

It is true that we cannot explain the infinity of stages 
ipassed tiirough by a human embryo, from the fertilised 
ovum, representing the lowest unicellular stage of living 
things, to the fully formed child, unless we believe that 
man, like all animals, has been evolved from the 
simplest of beginnings. But every one of these tran¬ 
sitional stages represents a new form of being, never 
one of which has been seen at any stage of the world’s 
history leading an independent adult existence. Every 
organ and part of the human body passes through 
an extensive series of developmental changes which 
receive a full and adequate explanation from the theory 
of evolution, but not one of these changes, from the 
first to the last, copies a form seen in any adult animal; 
at every point of development old or recapitulatory 
phases are masked by the unceasing introduction of 
new and individual features. The student of the 
human embryo and fatus is impressed not by its 
recapitulatory behaviour but by the manner in which 
new features are being intercalated. Such facts favour 
Huxley’s view that the machinery of evolution works 
in the body of the embryo uninfluenced by adult 
experience. 

The Use made by Nature of the Capitalistic 
System, 

Scientific men do not need to be told that capital 
is needed for the development and improvement of an 
invention; capital is as necessary for the progress of 
a civilisation as for the extension of a business under¬ 
taking. Nature discovered very early in the history 
of the world that capital is needed for evolutionary 
progress. A breakfast egg represents the capital set 
aside for the development of a fowl, and during the 
incubation period the stock of yolk makes possible 
any lorm of experiments which the embryonic cells 
may tend to make. In the higher mammals the 
capitalistic system has become fluid and elastic— 
represented by the mother’s blood and milk. The 
placenta and all accessory structures needed for the 
lodgment of the young in the mother’s womb were 
invented and elaborated by embryonic cells during 
the incubating stages in the development of lower 
vertebrates. The simple yolk capitalistic system, 
evolved and elaborated by the embryonic cells of 
lower vertebrates, became, in the higher vertebrates, 
transformed into the elaborate organisation which 
gives rise to the placenta, thus securing for the young 
months of free lodging. When we inquire into the 
nature of the process which gives rise to the placenta 
we find that it concerns certain embryonic cells wiuch, 
4n the lower vertebrates, proceed to form part of the 
belly-wall, part of the bowel, and part of Uie bladder. 
These same groups of cells in higher mammals have 
-taken bn thems^ves an entiftily new purpose. Instead 
of proceodizig to ^ 
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. Such wmples coutd be multiplied to a ireaiiftHse 
I do not wish to minimise the number and 
'' lil^rtahce of transient simian features which appear 
in the bod^ of the human fcetus and infant; they are 
well known and of great significuice. But I do desire 
to give a true interpretation to such human features 
as are represented by man's small face and jaws; his 
forehead, tending to be devoid of supra-orbital ridges; 
his large head poised on a long and relatively slender 
neck: they ore features first produced in the fcetal 
stages of higher primates and now retained by man in 
his adult state. The tendency to preserve such fcetal 
characters is seen in certain genera of Soutli American 
monkeys. But all the fossil progenitors of ape and 
man we have yet discovered have a face, jaws, skull, 
and neck of the more primitive and bestial type. 

The Bearing or Fcetal Inheritance on 
Huxley’s Conckption. 

I return to Huxley’s disbelief in “ use-inheritance” 
and to his conviction that animals—including man— 
tend to evolve “along their predetermined line of 
modification.” It is clear tlmt the mammalian 
placenta, particularly that kind of placcntation which 
occurs in the womb of man and of anthropoids— 
identical systems—cannot in any way be accounted 
for by “ use-inlicritance.” They have been worked 
out by properties inherent in embryonic tissues. The 
fact that the most rharaetcristir features of the humiui 
body appear first in eiiibryonic or fatal life, and that 
human-like characters appear transiently in foetal 
stages of anthropoid ape.s, the further fact that many 
constant structural modifications of man’s Iwdy are 
seen a.s occasional variations of the ape’s body, all 
bear out Huxley’s dictum that evolution tends to 
evolve along ]>redctermined lines of modification. 
The machinery ul evolution work.s out its untrammelled 
ends in the embryo and the fatu.s, except in so far as 
that machinery can lie injured or deflected by what 
may l>e termed poisons of the germ-plasm. It is clear, 
too, that if wc arc to cast man's horoscope we cjin 
read the omens only in tlie tendencies manifested in 
his embryonic and fcetal .stages. We can alter man’s 
future only in that limited way di.scovcred by Darwin— 
by applying his principle of selection. 

A Simile. 

To make my meaning clear, let me borrow a simile 
from human affairs. Some tliirty years ago, in the 
incipient stages which led to the modern development 
of the great motor-car industry, small workshops 
sprang up in almo.st ever)' town and supplied a car 
of local design for local needs. The struggle for 
^ survival set in, and .successful types, ousting local 
type^, led to the formation of great firms which catered 
for the needs of continents. The workmen engaged 
and the types of car made became specialised and 
standardised. These great firms, we know, keep an 
eye on the market—benefit by experience—and modify 
their types to suit demands Invenrion succ^s 
invention in their work^c^.. But in the factory 
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of the embryo—em^oyeil ip turxoi^ 
new human machines, are specialised into 
hereditary castes—each caste turning out its woi& 
a certain way—a way which ensures a ftmctiimu 
result. I am presuming, too, that the workmen'; 
represented by the embryonic cells are co-ordinated 
in their toil by an elaborate system of intercomnwiniW^ 
tion—already described—the system of hormones. 
All Imnds in the human factory are co-ordinated— 
not by orders from managers or foremen, but by a 
self-rcguIating system of hormone-control which works 
out functional ends automatically. Variations—useful 
adaptations—are produced by a bias which is inherent 
in the machinery of control. The mere fact I 
have to resort to so crude a simile sl^ws how 
wc still are of the machinery of ani™! evolu^ 

Conclusion'''' 

John Hunter gave utterance to an iinpori 
when he said man’.s bony and vascular tissues^xetained. 
the .same automatic purposive liehaviour as i.s mani¬ 
fested by the lowest forms of organised life, such as 
the hydra. In the formative period of the human 
embryo, and on the phase wlicn adaptational con¬ 
trivances are being worked out m its lieart, brain, 
muscles, and skeleton, the embr)'onic cell.s retain many 
of llic purposive, almost conscious, attriluites ]K).sse.s.sed 
by primitive unicellular organisnw. No doubt the 
behaviour of embryonic cells, a.s of the simplest 
protozoa, will pro\’e to be reflex in nature— mere 
protoplasmic reactions to ap]iropriate stimuli, in 
bringing about the collective reactions of embryonic 
tissues, which mould them to form structural adapta¬ 
tions, we may presume that hormone.s play a leading 
role. The hormone system,' to give the results it does, 
must be framed upon a teleological busi.s. 

If we would rightly understand the evolution of 
the machinery of adaptation, or, what is the same thing, 
the machinery of government, in the developing body 
of on animal, we shall do well, as Herbert Spencer 
suggested, to study the evolution of a peo))le rising 
from savagedom to civilisation. In the earlier stages 
of the evolution of human society we see tlmt the 
machinery of government is represented by the auto¬ 
matic working of a herd-instinct—an instinct tending 
in all its operations towards the preservation of the 
community. The imstinct is biassed in the direction of 
producing functional or effective results. We have 
to study what, in our present ignorance, we m^.call 
the “ herd-instincts ” of the vast communily'Hj^roto- 
plasmic units embraced by the body of a httpan ^bryo, 
if we would understand how the stnicturaTcontrivances 
of the human body have been evolved. I, for one, 
believe with Huxley that the government which rules 
within the body of the embryo proceeds along its way 
altogether uninfluenced by occurrences or experiences 
which affect the body or brain of the parent. Ii^ 
short, man has come by his great gifts—his brain, his 
upright posture, his strange foot and his nimble hand— 
not by any effort of his own, but,likft a favoured child 
pf the present day, has iillw' hHr to a fortune for 
whidi.hehas 
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vv Great Britain for the protectioa of 
in addition to the much older laws relating only to 
game. The desiralnlity for such protection haa 
received increasing recognition on humanitarian' And 
{esthetic grounds, and it is also to be hoped that tmit. 
is a growing realisation of the importance of the subject 
from an economic point of view. The different Acts 
which have successively been placed on the Statute 
Book have had varying merit as judged by the vfisdom 
of their intentions, but where they have all so lament¬ 
ably failed is in their ineffectiveness. This grave fault 
has been remedied in the wise measure which Viscount 
Grey of Fallodon has introduced into the House of 
Lords, and, although his Bill has many other good 
points, it is prolmbly on that ground that we should 
chiefly welcome it. The Bill was read a third time on 
July 30, and a copy of it, as amended in committee, is 
l)cforc us. It is greatly to he ho])ed that the House of 
Commons will similarly pass the measure next session. 

The Bill aims at the repeal of all existing enactments 
on the subject, and at making complete provision on 
the new lines rei*ommcnded in 1919 by the Depart¬ 
mental Committee on the Protection of Wild Birds. 
All birds to which the Bill !ii>plies--tliat is to say, all 
wild birds other than grouse, ptarmigan, partridges, 
phciisants, and black game—are divided into three 
categories, each of which is to receive its appropriate 
degree of protection, as follows: 

Category t. —Bird-s in this group, and their nests and 
eggs, are to Iw protected absolutely at all times and 
places. 

Category II.—Birds in this group, and their nests 
and eggs, are to be protected absolutely during the 
dose season from the isl March to tin* 3i.st July. (The 
Woodcock is to l>e protected from the ist February to 
the 31st August, and the owners or occupiers of land 
may take the eggs of the Lapwing thereon up to the 
15th April.) 

Category HI.—Birds in this group, but not their 
nests and eggs, are to be protected during the close 
sea.son from the iSt March to the 31SI July except 
against the owners or occupiers of the land concerned 
and their accredited agents. 

The birds included in the first and second categories 
re.spcct!vely are listed in the schedules to the Bill, and 
the third category includes all the other birds. Roughly 
speaking, the birds in the first category *are either 
species which are relatively rare or species of peat 
usefulness, such as the owls, which it is desirable to 
encourage. Those in the second category are species 
. wiiich have not been considered quite worthy of the 
first but require special p^tection during the l:»%edmg 
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season. The Home Secretary or the Secretary for 
Scotland, as the case may lie, is to be given power to 
transfer birds from one category to another or to change 
the dates of the close season. He may do this by 
general order or, with the consent of the local authorities, 
by local order affecting only a partieular district; and 
with the consenf^jf owner and occupier of the land 
he may make a special order in support of an endeavour 
to create a bird sanctuary, even to the extent of giving 
all birds in the sanctuary the full protection of Cate¬ 
gory I. In exercising these functions the Secretary of 
State is to he as.sistcd by an advisory committee. 

The Bill also contains a number of special provisions, 
.some of whicli arc now and others of which are retained 
from existing enactments. The use of certain types of 
trap is to he jjrohibitcd altogether ; the use of mechani¬ 
cally propelled boats or of aircrjift is to lie prohibited 
as an aid to killing or capturing birds ; the capture of 
bird.s on highwuy.s, comnuin.s, and public places is to l^e 
prohibited; the killing or capture of birds on Sunday is 
to he prohiiiited; and the catching of birds alive is 
to be prohibited except under licence granted by the 
competent local autlxirity. Uastly, the liberation of 
imported birds i.s to be pcnni.ssilile only with the 
authority of the Secretary of State, a wise provision 
aimed at tlie prevention iif interference with the 
balance of nature. 

The great ad\-anec in legi.slation of thi.s kind which is 
marked by thi.s Bill, however, lies in its application 
not only to offenders caught red-handed l>ut also to all 
j)crsons found in ])osscssion of birds, parts of birds, 
nests, or eggs which nury be pre.sumcd to have l)cen 
illegally taken. The onus of proof is to lx- thrown 
wholly on the po.ssessor m the case of birds, nests, or 
cgg.s in Category’ I. and nests nr egg.s in Category 11., 
and also in other cases during the whole of the close 
5ea.son except its first fortniglit. Further, every taxi¬ 
dermist and dealer is to be compelled to keep a register 
giving all particulars of specimens pas.sing through his 
hands which come under I ategories I. and II. If this 
measure becomes law wc may therefore hope to see 
an end of the .scandal that the skins and eggs of some 
of our rarest and most strictly protected birds may 
be seen openly displayed in the taxidermists’ windows 
or publicly advertised in the catalogues of dealers. 
Similarly, it will become an ofTence to sell or {X)ssess 
“ plovers’ eggs ” after April 20 (allowing five day's’ 
grace from the beginning of the clo.se season specially 
determined as regards the taking of these eggs). 

The Secretary of State is to be empowered to grant 
special licences to kill or take protected birds or to take 
their eggs or nests either for scientific purposes, for the 
protection of crops, property or fisherie.s, or for other 
special reasons. The potential exemption from the 


law in favour of scientific purposes is a useful new 
provision, but it is to be hoped tliat the power will be 
very sparingly exercised in view of the great amount of 
useless collecting, especially of eggs, which masquerades 
under the name of science. 


The Capillary Blood-Vessels. 

The Anatomy and Physiology oj Capillaries. By Prof. 
August Krogh. (Silliman Memorial Lectures.) 
Pp. xvii4-276. (New Haven: Yale University 
Press j London: Oxford University Press, 1922.) 
13^. 6J. net. 

E very cell of the body is brought into material 
relationship with all other cells in virtue of 
the existence of a common medium, the blood, which 
is maintained in ron.stant circulation throughout the 
body. Substances absorbed into the blood from the 
exterior, cither through the external or internal sur¬ 
faces of the body, are tims brought round and pre¬ 
sented to every' cell, to be taken up or rejected accord¬ 
ing to the needs of the latter. In the .same way the 
products of the chemical changes occurring in any 
cell are dislrilnitcd to all other cells, so lhat the blond 
represents the internal enWronment integrating the 
metabolic activities of all parts of the body. The 
interchange between blood and ti.ssue.s takes place 
only in the capillaries and smaller veins, so that we 
may say that the whole ^•aBcular system—Iieart, 
arteries, and veins—exists to ensure an adequate 
passage of blood through the capillaries. It is there¬ 
fore rather surprising lhat the phy.sinlogy of the 
capillaries has been comparatively neglected until 
the last few years. There have Ijeen isolated observa¬ 
tions with regard to their structure and contractility 
and the properties of tlieir walls. Some twenty-five 
years ago, when the question of lymph production 
and absorption was brought into prominence by the 
researches of Ilcidenhain, the functions of the cells 
forming the capillary walls were hotly debated, hut 
after a few years, interest in the matter died down, 
and physiologists failed to appreciate or to follow 
up the many other problems concerning the capillaries 
which were implicit in the problems of lymph pro¬ 
duction. 

By a study of injected specimens, or of the circula¬ 
tion in the lung or web of the frog, it can be seen 
that an arteriole breaks up into a large number of 
capillaries, each of which may have a diameter approxi¬ 
mating to that of the arteriole. The relations in this 
part of tbe circulation have thus often been compared 
to those in a narrow stream flowing into a lake, and 
it has been tacitly assumed that tlie circulation through 
the capillary network as well as the state of dilatation 
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3f the vessels forming this network were simply funo 
tions of the general blood pressure driving blood 
through the arteriole and of the state of contraction 
>f the arteriole itself. 

In reading the views on the circulation which 
were general before the discoveries of Harvey, we 
ire often filled with astonishment that men endowed 
with mighty intellects, like Leonardo da Vinci, could 
not see what seems to us so self-evident. It is 
difficult to c^omprehend how any one could dissect 
the heart and be familiar with the effects of wounds 
jf different parts of the body and fail to perceive 
the meaning of the valves in the heart and the 
:ourse of blood through this organ. Yet we our¬ 
selves every day are equally blind. It is self-evident 
that the colour, say, of the skin, depends not on the 
amount of blood in the small arterioles hut on the 
fulness of the capillaries. Every one knows that the 
capillaries may he overfilled together with constricted 
arterioles, giving rise to blue cold skin, or that the 
capillaries may he less full hut with a vigorous circula¬ 
tion through dilated arterioles, so that the skin is 
warm and of the normal colour. These two observa¬ 
tions should he sufficient to show that the state of 
dilatation of the capillaries is not dependent only on 
the condition of the arteries. Even a lifetime devoted 
to science and researcli seems incapable of prevent¬ 
ing us from accepting familiar appearances without 
tnang In understand them. Tt is not until some one 
puts a definite question and our curiosity is aroused 
that we become aware of a jjroblem to l)e solved. 
In science it is the question that matters: the solution 
can always be found. 

The recrudescence of interest in the capillaries 
occurred suddenly, many observers being led to the 
.subject by the most diverse considerations. Among 
these Ebbecke was perhaps the most directly interested 
in the capillaries themselves. H. H. Dale was led 
to infer independent changes in the capillaries from 
his observations on the effects of histamine. Krogh, 
continiiuig Ids researches on respiration, found it 
necessary to consider the volume of the capillary 
circulation required for supplying sufficient oxygen 
to the working tissues. Then, during the War, the 
comndttee appointed by the Medical Research Counefl 
to investigate the causation of surgical shock was led to 
ascribe the main part in the production of this condi¬ 
tion to the abnormally dilated state of the capillaries. 
Thus from all sides the attention of physiologists was 
focussed on these structures. As a result we can 
boast of a very large accession to our knowledge 
not only of the capillaries but also of the-factors 
determining the supply of blood to the tissues under 
varying conditions. 

NO. a8o8, voi»i i ia] 
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The volume under review, by the man who has 
perhaps done more than any single physiologist to 
advance our knowledge of the capillaries, not only 
gives a connected account of our present knowledge, 
but also adds to this a large amount of original work 
which has been previously unpublished. Prof. Krogh 
starts with an account of the anatomy and distribu¬ 
tion of the capillaries. He shows that in muscle, 
for example, the number of capillaries which are 
open varies from time to time according to the activity 
of the muscle. In a muscle of the horse there are 
about 1350 capillaries in every square millimetre of 
transverse section. The transverse section of an 
ordinary pin is about half a square millimetre. We 
get an idea of the extraordinary subdivision of the 
blood supply within a working tissue when we con¬ 
sider that within a structure of the size of a pin there 
arc 700 parallel lubes currying blood, in addition 
to about 200 muscle fibres. In smaller mammals, 
such as a guinea-pig, the maximum number of capil¬ 
laries per square millimetre is about 4000. This 
means that an enormous surface of blood is available 
for interchange to take place with the tissue cells. 
Krogh makes the following calculation: “ Supposing 
a man’s muscles to weigh 50 kilograms and his capil- 
larie.s to number 2000 per square millimetre, the total 
length of all the.se tubes put together must be some¬ 
thing like 100,000 kilometres or two and a half times 
round the globe, and their total surface 6300 square 
metres.” 

Tlie author makes a plea for further work on these 
lines. There is a rich field for the anatomists in such 
quantitative anatomy, especially if the problems 
attacked are chosen according to their importance 
for the normal functions of the body. 

Krogh tlicn shows hy various means that the 
capillaries are endowed with an independent power 
of contractility, and that this is due to the existence 
of special kinds of muscle cells present in all capillaries 
and apposed to the outside of their thin endothelial 
wall. It is notewortliy that these cells were described 
so long ago us 1873 by Rouget, but tlic observation 
was disregarded and soon forgotten. 

In the following lecture the author deals with the 
innervation of the capillaries. Here again histo¬ 
logists long ago described a rich supply of fine non- 
medullatcd nerve fibres, but the physiological signifi¬ 
cance of these fibres has been revealed {^ly in the 
last few years. The innervation of the capillaries 
is of two kinds. In most cases stimulation of the 
sympathetic provokes contraction. They are also 
under the influence of the antidromic impulses, which 
cause dilatation, and, as Bayliss has shown, can be 
excited in the sensory fibres of the posterior root 
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and peripheral nerves. It seems that at their peri¬ 
phery tliese sensory fibres form a branching network, 
which in some of its functions resembles the diffuse 
superficial nerve network so widely distributed in the 
invertebratu. Stimulation of the surface, especially 
if painful, causes a dilatation of capillaries and small 
arteries which spreads for some distance round the 
stimulated .sj)ot. There is no evidence that nerve 
cells arc involved in this local reflex, which is therefore 
regarded as an ‘axon reflex.’ The redness produced 
by the appli<.-ution of mustard to the skin Ls an e.xample 
of this kind of reaction. If pronounced it may go 
on to the production of increased transudation of 
fluid from the affc('ted capillaries and to the appearance 
of a blister. 

After dealing with the local response of the capillary 
wall to mechanical and cliemical stimulation, Krogh 
proceeds i)y a scries of carefully thought out experi¬ 
ments to the demonstration that, throughout life, 
the calibre of the ca{)illarie.s is regulated by some 
diffu.sible substance present in the blood, and he 
tracks this substance finally down to the internal 
secretion of the posterior lobe of tlic pituitary Ixxly. 
Perfusion of a frog’s limb witli Ringer’s fluid causes 
wide dilatation of the cai)inaries and production of 
dropsy. If, however, tlie minutest trace of the 
pituitar)' iiormone is added to tiio perfusion fluid, 
the capillaries retain their normal size and no oedema 
results. 

Having arrived in this way at a knowledge of the 
factors affecting tlic calibre of the capillarie-s and 
the volume of the flow through the capillaries in any 
part, Krogh then proceeds to consider the bearing of 
these re.sulls un the main functions of the capillaries, 
namely, tlie nutrition of the tissues, the giving off 
of oxygen from blood to tissue cells, the taking up of 
carbon dioxide, tlie exduinge of dissolved substances, 
and the production and absorption of lymph. In a 
final chapter he deals with various miscellaneous 
questions closely associated so far as regards their 
mechanism, such ns tlie production and absorption 
of intra-ocular fluid, the condition known as surgical 
shock, and the causation of weals and urticaria under 
the influence of poisons or in persons of the so-called 
‘ vaso-neurotic disposition. 

It is impossible within the limits of a review to do 
justice to the wealth of new facts and points of view : 
brought out in the course of these lectures. We feci ' 
from the butset that we are starting on a voyage of 
exploration with the author. In ever>’ new step our 
curiosity is aroused before we are presented with the 
solution. At the same time we are conscious of the | 
intellectual dangers which beset the explorer in these I 
fields. The author states i “ The problems of physio¬ 


logy are so complicated that, to put it tersely, one 
cannot expect to be able to reason correctly from the 
facts for more than five minutes at a stretch ”—a 
healthy state of mind and very similar to that ex¬ 
pressed by Harvey when he says that he “ began to 
think with Frascatorius that the movement of the 
heart was known to God alone.” But such difficulties 
and dangers only add to the joy of the chase, and we 
read the book with somewhat the same fascination 
and interest that our forefathers must have felt when 
presented with the immortal treatise of Harvey. 

The book is written clearly and simply. We can 
conceive no better book to put into the hands of a 
student to arouse' his interest in the advancing fringe 
of physiological knowledge and to acquaint him to 
some extent with the joy and spirit of research. 

E. H. Starling. 


Thermodynamics and Chemistry. 

(1) Thermodynaimcs and the Free Energy of Chemical 

Substances. By Prnl. Gilbert Newton Lewi.s and 
Prof. Merle Randall. Pp. (London: 

McGraw-Hill Publj.shing Co., Ltd., 1923.) 25^. 

(2) Theoretical Chemistry from the Standpoint if Avo- 
gadro's Rule and Thermodynamics. By Prof. W. 
Nem.st. Fifth edition. l<evi.sed in ac cordnm’e with 
the eighth-tenth German edition, by L. W. Cndd. 
Pp. XX+ 922. (London : Macmillan and Co., Ltd., 
1923.) 2iis. net. 

(i) rrOR many years back the pul^lished re.scarche5 
r of G. N. Lewis and his collal>orutors have 
occupied a prominent place in the branch of science 
dealing witli the application of therniodynamir.s to 
the .solution of cliemical problems. The book now 
under review, of which he and his co-worker, Merle 
Randall, arc joint autliors, collects and summarises 
these researches and places them in po.sition in the 
general framework of thermodynamics. For this alone 
all interested in matters pertaining to physico-chemical 
theory would owe them thanks, but the debt is in¬ 
creased by the fact that no better account of modem 
chemical thermodynamics than appears in tliis book 
can be placed in the hands of advanced students. 

The treatment, while remaining in some ways con¬ 
ventional, has an individual freshness which makes the 
volume much more readable and interesting than Inofit 
treatises on the subject. The material is divided into 
three parts, the first treating of the foundations of 
thermodynamics, the second dealing with the special 
methods of applying the fundamental principles to 
chemical {»x}blems, and the third being devoted to a 
systematic consideratum'af the data of thermodynamic 
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"fugacity,” “escaping tendency,” and “activity" 
play a great part in the authors’ development of the 
thermodynamics of simple substances and solutions, 
both non-conducting and electrolytic. The galvanic 
cell and single potentials receive adequate treatment, 
and a long chapter is devoted to the Third Thermo¬ 
dynamic Principle and the Chemical Constants of 
Nernst. The chapters of the last section of the book 
deal systematically with the entropies or free energies 
of chemical elements and their chief compounds. It 
is in thi.s section that the book differs essentially from 
all its predecessors. So far as data arc available they 
are utilised to calculate the changes in free energy 
attending important chemical reactions. Thus, under 
the heading “ water ” there is discussed the free energy 
of formation of water (a) from measurements of its dis¬ 
sociation at high temperatures, {b) from the dissociation 
of silver oxide, (<•) irom the dissociation of mercuric 
oxide, and {d) from the equilibrium of the Deacon pro- 
ces-s. Based on the mean of the independent and con¬ 
cordant values obtained by these four methods, a final 
value for the free energy of formation of liquid water is 
given. The free energy changes in the vaporisation 
and solidification of water arc di.scusscd, and finally 
tlte tree energy of formation of the hydroxide ion. A 
table is given of standard free energies of formation at 
35®, together with instructions for its use and numerous 
examples. 

While admiring the skill and clearness with which 
many aiwtruse conceptions are brought before the 
reader, we must direct attention to a statement which, 
if not exactly erroneous, is certainly misleading. Tlic 
autliors (p. 115),after defining change of entropy,say: 
“ Thus entropy has the same dimensions as heat 
capacity, and may be expressed in calories per degree.” 
Again (p. 144), calculating the difference of entropy 
iu tween solid and liquid mercury at the constant 
temperature of its freezing-point, they .say : “ Wc have 
from Equation {1) If AH is the heat of 

fusion of one mol, namely 560 cal., and T is 234'!, we 
may write AiS334.j = 560/234*1 = 2*39 cal. per deg.” 
Surely there is an essential difference between AHJAT 
(heat capacity) and AH/T (entropy); and .surely the 
words “ per degree ” imply that the temperature is 
variable, which is here not the case. Such minor 
lapses as the above arc most infrequent, and we have 
nothing but praise for the hook in general. The 
formulje are clear, and the notation employed is con¬ 
sistent, although not always in accordance wdlh the 
table of International Physico-chemical Symbols. A 
good index is a valuable adjunct to the volume. 

(3) A cordial welcome will be given to the new edition 
of Nemst’s “ Theoretical Chemistry.” Written by one 
who is a master of research and of exposition, ^ 
NO. 2808, 112] ' 


book has been the guide of many generations of serious 
physico-chemical students, and nothing better of its 
type is ever likely to appear. It is not everywhere easy 
reading, hut close study of the text will always provide 
an ample reward. In the present edition tlie chapters 
on radioactivity and the theory of the solid state have 
been largely rewritten, and sections have been added 
dealing with the structure of atoms and the application 
of X-rays to the determination of molecular dimensions. 
The translator, by not following the German text 
too slavishly, has provided a version which is both 
readable and accurate, though finer shade.*; of meaning 
arc not always faithfully reproduced: thus (p. 767) 
Zusammehbacken is translated by solidijicatum, (p. 885) 
Wcchselioirkung by conversion, (j), 874) hbehstwahr- 
scheinltch by certainly. It might be worth the atten¬ 
tion of the publisiicrs to consider the use in future 
editions of italic letters for algebraic quantities, as in 
the German original, instead of Roman letters, as in 
this iranskLion. The former catch the eye better and 
facilitate reading. 

A Scientific Introduction to Biology. 

Elements of Plant Biology. By A. G, Tan-sley. Pp. 
410. (London: G. Allen and Unwin, Ltd., 1933.) 
los. 6 d. net. 

0 write a text-book of botany is nowadays no 
ea.sy task. The subject itself has grown in 
many directions, and it demands some knowledge of 
all the main branches of science as a preliminary 
to tackling even the simpler problems with which it 
confronts the student. A book intended for use in 
junior classes in a university must obviously then be 
the outcome of careful sifting and artistic synlhe.sis of 
raw material if it is to be of any real value, and especi¬ 
ally is this true when the demands of the student of 
medicine have to be satisfied. Botany, properly pre¬ 
sented, forms perhaps the best introduction to biology 
for the purpose of the medical student, but how often 
when he has asked for bread has he been put off with 
unprofitable imd altogether unattractive stones I 
A modern introduction to liolany ought to aim at 
affording some real insight into the working mechanism 
of life, and to make it possible to understand, at any 
rate, the more outstanding features of tliat mechanism 
as it behaves when in action. The machinery is 
vastly complex, and we have only been able as yet 
to certainly know fragments of the factory-processes 
tliat ^ on so swiftly and so smoothly within the plant 
cell. But it is possible, even now, to pick out and 
illustrate those processes by judicious selection of 
material, and so vividly to portray them in their larger 
outlines. 

li I 
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In his ** Elements of Plant Biology ** Hr. Tonsley 
has certainly achieved a great measure of success in 
discharging a task beset with difficulties^ and his book 
deserves to be widely read/ for it possesses a certain 
indefinable, but none the less real, quality of distinction. 
The author has thought out his subject-matter well, 
and he has succeeded better, we think, than any of 
his predecessors in giving, on elementary lines, a clear 
and comprehensive account of the main features of 
plant life regarded from a truly scientific point of view. 
His mode of exposition is clear and his choice of 
material admirable, and thus, with remarkable freedom 
from esoteric technicality, he has produced a volume 
that really does provide the student with what will 
stand him in good stead, no matter what branch 
of biology he may ultimately elect to follow up. 
Furthermore, the book may he recommended with 
no less confidence to those who want to know something 
some of the most important tendencies in modern 
oiology, even if their main interests happen to lie in 
quite other fields. 

The opening chapters touch briefly, and very clearly, 
m those physical and chemical aspects of the subject 
vhich arc so essential to any real understanding of 
die living organism. The ceil, its structure, its modes 
)f reproduction, and so on, is sufficiently described, 
ind its marvellous variety, both in form and devclop- 
nent, is illustrated by well-chosen examples, special 
jrominence being accorded to essentials, whilst details 
vhich, for the purpose of this book, are of less moment 
lave been wisely passed over. A good account is 
:hen given of the leading and most generally interesting 
acts of structure and function as displayed in the 
.various main groups of the vegetable kingdom, the 
vhole treatment being so worked out as to enable 
:he reader to obtain a comprehcn.sive, if elementary, 
;rasp of the chief evolutionary story of plants. 

It is jxissible that a chapter on genetics might lend 
more completeness to this admirable volume; but with 
the object the author had more especially before him 
when writing it, possibly the omission was deliberate. 
Moreover, he does, in his closing chapter, briefly discuss 
the larger aspects of evolution, and the present writer 
especially welcomes the expression of opinion that 

there is no bar to the appearance of characters which 
are of no use to the organism, nor even of characters 
which are disadvantageous to it, provided they do not 
handicap ilu organism sufficiently io destroy its chances 
of continued existence.'’ Tliis sentence (the italics are 
the author’s) is in real accordance with the facts as 
they may be gathered from a study of plants actually 
growing in the open, and it represents a point of view 
which it is well to empliasise in the face of much false 
doctrine- tesed ^-on fanciful teleology. .. Lucretius, 


r^arding the matter from a som^luit 4 ^!^^ 

has wdl ^d in his ** De llerum Natura ” (iv, i 

Nil ideo quoniam natumst In corpore ut nti 
Possemus, sed quod natumst id procreat usum, 

J. B. F. 

Kamerlingh Onnes and his Laboratory. 

Het Natuurkundig Laboratorium der Rijksuniversiieii 
te Leiden in de Jaren jgo4~igi2. Gedenkboek 
aangehoden aan H. Kamerlingh Onnes, Directeur 
van het Laboratorium bij gelegenheid van zijn veertig^ 
jarig Professoraat op n Notiember jg22, Pp. iv+458. 
(Leiden : Eduard Ijdo, 1922.) 

T a recent lecture given in London by Prof. H. A. 
Lorentz, Sir William Bragg made the happy 
remark that Holland, per square mile of its land— 
and water!—produced more eminent physicists than 
any other country. Amusing, and true. The appear¬ 
ance of the volume with the above title is another 
reminder of how true it is. Surely it is almost, if 
not quite, without precedent that it .should fall to the 
lot of the same scientific investigator to have his work 
commemorated twice during his lifetime. Yet this 
is what has happened here. In 1904 there appeared 
a book, produced by his colleagues, to celebrate the 
twenty-fifth anniversary of the bestowal of the title 
of doctor on Heike Kamerlingh Onnes. The name 
of that book is identical with that of the present one, 
except for the dates—1882 to 1904; and in its intro¬ 
duction, if a free translation from the Dutch may be 
permitted, its purpose is described as “ a review of 
wliat by him—through his inspiration, under his 
direction, by means of the apparatus he has assembled, 
and from his learning—has been added to the advance¬ 
ment of science.” 

It has appeared to the committee responsible for 
the new commemoration—Prof. Zeeman being the 
chairman and Prof. Lorentz himself a member—^that 
the occasion w'ould be served best by bringing out 
what Prof. Lorentz calls a *' second edition,” dealing 
with the work in Prof. Onnes’ laboratory during the 
period 1904-1922, a period which includes the success¬ 
ful liquefaction of helium in 1908 and the wcU-known 
subsequent advances in the attainment and use of 
low temperatures. The cryogenic laborator}- at 
Leyden has for some years become ” an international 
iiLstitution for scientific investigations at very low 
temperatures ”—a fact made evident by the names 
of those who have worked there and contributed 
papers to this volume. The description given by 
Dr. Crommelin indicates what a magnificent and 
well-organised laboratory .it , now^ -ris.; but, uptil the^ 
enluged buildblg opened in January 
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S9af/ladc of aiqpemtlj added great 
to the irorkj and it is significant of the capacity ol 
Prof. Onnes and those who have laboured with him 
that the output of valuable results has been so profuse. 
The new laboratory is indeed a fitting monument to 
a great man. 

The book is, appropriately enough, mainly in Dutch, 
but each contributor has, in fact, written in his own 
language. Prof. Loreiitz has contributed the fore¬ 
word, in which he pays glowing tributes to his colleague. 
There are five chapters, of which the first contains 
articles descriptive of the laboratory itself. The 
late Prof. Kuenen describes the international character 
' of the work, and Dr. Crommelin, upon whom seems 
to have fallen a lion’s share of the labour of production, 
Ogives a very complete picture of the buildings, equip¬ 
ment, apparatus, and methods of work. Each of the 
four remaining chapters deals with a special field in 
which low temperatures have been applied. W. H. 
Kecsom and E. Mathias, among others, contribute 
papers on thermodynamic investigations with gases. 
Researches on magnetism at low temperatures, carried 
out by himself and Prof. Onnes, arc described by 
P. Weiss. Chapter IV. is entitled “ Investigations in 
Optics, Magneto-optics, and Radioactivity,” and 
contains papers by Zeeman, Jean Becquercl, Ehrenfest, 
and Mmc. Curio. The last chapter, which refers 
mainly to llic super-conductivity displayed by metals 
at very low temperatures, and contains a paper by 
Einstein, includes also reviews of results connected 
with the Hall effect, piezo-electricity, and other 
electric phenomena. There arc numerous illustrations 
and diagrams; a few sketches appear also, including 
a frontispiece fX)rLrait of Prof. Onnes, drawn it is 
not clear whether by himself or by a near relative 
of the same name. 

It is altogether a book worthy of the occasion; 
it properly impresses one with the exceptional grcatnes.s 
of the work and of the man. Strictly, of course, it 
is a tribute from his colleagues and students, but it 
is one in which, without distinction of nationality, 
we should all be ready to join unre.servedly. 


Thirty Years of Public Health Work 
in Manchester. 

Observations on the History of Public Health Effort in 
Manchester. By Dr. James Niven. Pp. vji + 230. 
(Manchester and London: John Heywood, Ltd., 
1923.) n.p. 

HE retirement of Dr. James Niven, the medical 
officer of health of Manchester, has led to the 
preparation by him of an int^ely interesting account 
of public health efiort eince 1B94., when 


interest and ^mjratkm, not only by those coillei^es 
in the public healtii service who for many yeaw'have 
looked to Dr. Niven for light and guidance in th* 
application of science to preventive medicine, but also 
by many others who know that sanitary progress in 
this period has been as great as, or even greater ^lan, 
the progress in life-saving surgery. 

Here we can merely direct attention to a few salient 
points, advising all who can obtain a copy to study the 
report in derail. 

In the stride forward of preventive medicine, there 
has been a tendency to have regard solely to specific 
infection as a source of disease; but Dr. Niven wisely, 
in the outset of his report, expresses the well-founded 
view that by far the most important influence which 
I has governed the improvement of the public heglth in 
I Manchester, apart from economic conditions, has been 
the removal of organic filth, whether within or without 
the habitations of the people. The story of improve¬ 
ment in this respect is vividly told, the region of 
I least success being that of emission of smoke from 
chimneys. 

The general result of all the reforms achieved, as 
shown in vital statistics, comparing the period i89:-95 
with 1916-20, is that the general death-rate has declined 
40 per cent., typhus fever is extinct, the death-rate 
from enteric fever has declined 92 per cent., diarrhceal 
diseases 74 per cent., the rate of infant mortality 
44 per cent., and pulmonary tuberculosis 42 per cent. 
The story as regards enteric fever and diarrhoea is 
especially impressive. The abolition of pail-closets, 
the reform of stable-yards, the aid furnished by 
bacteriology in the diagnosis of enteric fever, the 
recognition of carriers and shell-fish as important 
sources of infection, and steady action against the 
domestic fly, have all borne their share in securing the 
vast improvement which is recorded. 

Dr. Niven was the pioneer of administrative control 
of tuberculosis in Great Britain, and his review of 
progress made is especially important. In defending 
direct action against the disease as distinguished from 
indirect action against slum dwellings, he holds the 
balance very fairly. He agrees that history and 
experience alike point to the relief of economic pressure 
as the most powerful weapon in combating tuber¬ 
culosis; but attack solely from this point of view 
erroneously assumes that economic' cbnditjpns ctm be 
altered at will. This being so, there is no excuse for 
neglecting direct action founded on an intimate know¬ 
ledge of the disease. There is the further point that 
we are concerned with a vicious cirde. Not only does 
poverty ^your tuberculosis, but it is itself a poverty- 
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making disease, some 40 per cent, of existing poverty 
having been estimated to be due to it. In a full 
discussion of housing difficulties, Dr. Niven fwints out 
the impo.ssibility of .securing satisfactory hou-sing m 
central districts on economic lines, and in this connexion 
.suggests that the necc.ssary expenditure might be 
diverted from what is wasted on alcoholic drinks, lie 
asks, “ Can there be any doubt that the liquor trade 
paralyses the Iiands of the social reformer and keeps 
the people poor ? ” 

Only a few of the important subjects discussed in 
this valuable review of public health progress have 
been mentioned ; but we trust tliat the attention now 
directed to it may lead to its study by many who at 
present realise madeciuatcly the vast strides already 
made in the preventir)n of disease and in the improve¬ 
ment of the public health. 


The Ichthyosaurians. 

Die Icktkyosaurier dcs Lias und ihre Zusammenhdnge. 
Von Friedrich von lluene. Pp. viii + 114 + 22 
Tafeln. (Berlin: Gebruder Borntraeger, 1922.) 25^. 

B aron K. von IIUKNE is wcll known by his 
numcrou.s writings on fossil reptiles of strange 
and rare types which arc represented by more or less 
fragmentary specimens. He 1 ms now turned liis 
attention to the comparatively familiar ichthyosaurians, 
of which, perhaps, more nearly complete skeletons 
occur in museums than of any other reptiles. As lie 
remarks, the osteology of this group is now rather 
well known. He therefore devotes his work chiefly 
to a definition of tlic .species, with an attempt to arrange 
them in genera and to determine, their relationships, 
lie has made many new observations on the specimens 
from the Lias of .south Germany, of which he pub¬ 
lishes important illustration.s. In tliis research he 
acknowledges cspcrially the valuable help of Dr. 
Bernhard Hauff, of Tlolzmaden, whose fine prepara¬ 
tions of Lias.sio reptiles and fishes are now scattered 
through many museums. 

Baron von ITucne adopts the usual classification of 
- the ichthyosaurians into those with the fore paddles 
broad and those with the paddles long and narrow. 
He also considers that these two group.s remain distinct 
from the beginning to the end of the career of these 
marine reptiles. He recognises and names more 
genera, however, tlian have hitherto been supposed 
to occur,<^nd his taxonomy is not likely to meet 
with general approval. Iclithyosaurus, for example, 
altogether disiippears as a generic name; and other 
generic names already exist having priority over some 
of the new names proposed. The taxonomy is indeed 
the least acceptable part of the work. 


The stratigraphical distribution of the ichthyo¬ 
saurians in the Lias of south Germany is shown in a 
table, and it would be interesting to make an equally 
detailed study of the distribution of the species in the 
several zones of the Lias in England. Except the 
typical species of Ophthalmosaurus from the Oxford 
Clay, the later ichthyosaurians are still known only 
by comparatively fragmentary specimens. 

Tlic author concludes his work with a large table 
of outline sketches to illustrate the evolution of the 
ichthyosaurians from their first appearance in the 
Middle Trios to their disappearance in the Upper 
Cretaceous. At the beginning he places the small 
Mesosaurus, of Permian age, which lie considers may 
be related to the semi-aquatic primitive ancestor of 
the whole group, which still remains unknown. The 
Triassic forms are represented as long-bodied, with 
the back])one only slightly bent downwards where a 
small caudal fin arises. The caudal fin is completed 
before the end of the Liassic period; and it becomes 
more effective as a propeller by the shortening of the 
caudal pedicle in the Upper Jurassic forms. The only 
Cretaceous species sufficiently well known for restora¬ 
tion is represented as again slender, with a compara¬ 
tively small though complete caudal fin. 

The volume is excellently printed and illustrated 
and wc commend it to the notice of all students ol 
vertebrate palteontology. A. S. W. 


Our Bookshelf. 

Die sieinzeitHchen Slalionen des Birstales zm.srJien Base 
und Delsbtrg. Von Fritz Sarasin. Prahistorische 
und nnthropologischcr Teil von Fritz Surusin 
Palaontologischer Teil von H. G. Stehlin, unte 
Mitwirkung von Th. Studer (Aves). Mil 32 Tafeh 
und 20 Textfiguren. Neue Denkschriflen de 
Schwcizerischen Naturfurschenden‘Gesellschaft 
Band liv. Abh. 2. (Basle, Geqftva und Lyons 
Georg und Co., 1918.) n.p. 

The above volume, only recency issued tfiough date* 
1918, contains some 290 pages©! text, with 32 full-pag 
illustrations at the end. Tlierc arc also some 2 
figures in the text giving Sections, maps, and the lik< 
A full and careful accouart of a number of diggings jus 
south of Basle is given,including a description not onl 
of the archaological finds, but also of the mammalia 
and bird remains. Ific whole forms a useful additio 
to our knowledge of prehistoric times in this region. 

The first part of the volume is devoted to a descriptio 
of finds from &■. number of caves. The industri( 
recognised arc Neolithic, Azilian, and Magdaleniai 
Owing to the area being outside the region of glaciatioi 
the determination is done on purely typological ground 
A Neolithic burial (with skeleton complete) was ui 
earthed, and a full account is given. In one instant 
“ painted pebbles ” were discovered in an Azilian lay* 
It is interesting to find these typical Azilian objects { 
far north. There is evidence of Azilian culture as ft 
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north as West Scotland, but hitherto “ painted 
pebbles ” have only been found farther south. The 
latter part of the book is concerned with an account of 
some open-air Neolithic stations. The whole is com¬ 
pleted by the inclusion of a very full bibliography, 
referring both to the archaeology and to the paljeon- 
tology. 

The authors are to be congratulated on their explora¬ 
tions and on the publication—especially on having 
managed to include so many and such excellent plates. 
The area under discussion is of course restrict^, but 
it is exceedingly important that the results obtained 
in various diggings should be carefully published, and 
not, as is, alas, so often the case, be either not published 
at all or merely noted briefly in some obscure review. 
The finds described in the above work are preserved 
in the museum at Basle. M. C. B. 

The Practical Applications of X-rays. By Dr. G. W. C. 

Kaye. Pp. viii + 135. (London; Chapman and 

Hail, Ltd., 1922.) 105 . (id. net. 

Tins book is based largely on a course of Cantor 
Lecture.s given by the author, and is primarily con¬ 
cerned with the many practical applications to which 
X-rays are put at the pre.sent time ; this term is, how¬ 
ever, not meant to include their medical applications. 

Rather more than one-half of the hook is devoted to a 
description of the methods of production of X-rays and 
of their measurement; such a liberal proportion of 
spare will generally be weli'omed by those seeking to 
ajjply X-rays lor them.selves. During the War, X-rays 
were used .successfully to detect flaws in aeroplane |)arts, 
and the autiior shared very largely in this work, of which 
sone good illustrations are shown. The main industrial 
ajjphcatioit may perhap.s he said to be in the examina¬ 
tion of metal casting.*;, and the recent technical develop¬ 
ments, whereby X-rays of very sliort wave-length may 
be obtained, should see a widening range of application 
here. 

X-ray examination shows some very striking differ- 
en(:e.s between ancient and modern pictures; these 
dif{crencc.s are mainly due to the pigments and primers 
emjiloycd by the artists j present-day pigments arc not 
nearly .so opaque to X-rays as the metallic pigments 
used by the earlier painters. Some illustrations from 
the work of TIeilbron will convey sufficiently well to the 
expert the assi.stance he may expert from the radiologist 
in detecting the work of the vandal. 

The volume contains in one appendix the two 
memoranda which have been issued by the X-ray and 
Radium Protection Committee on methods of safety, 
and in a second appendix a useful list of definitions of 
terms in common use in X-ray and electro-medical 
literature. 

Principles and Practice of X-ray Technic for Diagnosis. 

By Dr. John A. Metzger. Pp. 144. (London: II. 

Kimpton, 1922.) 145. net. 

The author’s aim is “ to put into the hands of the 
student and operator a formula on which to base his 
work in order that he may obtain better results and 
thus be able to reach a more correct diagnostic inter¬ 
pretation.” 

We must confess to a failure in finding the “ formula.” 
The book opens with a glossary of terms and this is 
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scarcely reassuring; for radiography we read " same 
as skiascopy,” whici is not defined; X-rays are said to 
be rays of unknown quantity; tension is defined as the 
tendency of electricity to overcome resistance. 

On the second page of the first chapter the author 
discusses the use of ga.s and Coolidge tubes, but we 
are left wondering at what is meant by the following 
statement: “ The difference between the tubes used 
with the high-frequency machines and the induction 
coil is one of the vacuum, and the additional cathode 
of the former to care for the inverse, while the difference 
between those for the induction coil and the transformer 
is that of a heavier target construction and lower 
vacuum of the one to care for the additional voltage 
and absence of an inverse.” 

The book is profusely illustrated, mainly in order to 
show the various po.sitions of the patient which the 
author advises for different diagnostic purposes. Many 
of these are quite unnecessary, and three of them are 
duplicated in the text. 

A Text-hook of Inlermedtaie Physics. By II. Moore. 
Pp. ix-h824. (London: Methuen and Co., Ltd., 
1923). 225 . 6<f. net. 

This is a very complete text-book for intermediate 
students in universities. It is well printed, has many 
original illustrations, and is provided witli an exception¬ 
ally good index of thirty-nine pages. Block type is 
used for the principal laws and conclusions, so that 
revision of his work on the part of a student is facilitated. 
The author lias, however, unfortunately reproduced a 
number of the mi.stakes and incomplete statements of 
his predecessors, lie confuses surface energy and 
surface tension, and on p. 149 he spcak.s of the weight 
of the liquid below the mcni.scu.s in a capillary tube 
being supported by the surface tension. He devotes 
more space than is desirable to old and discarded 
methods, e.g. Laplace and l.Avoi.sicr’s expansion 
apparatus, p. 173, and specific, heat a])paratus, p. 218, 
while no information is given as to how the expansion 
coefficient of a ga.s is calculated from observations with 
accurate apparatus, p. 191. On p. 254 the saturation 
vapour pressure over a solid is incorrectly shown. The 
part on light is good, but there seems no reason for 
omitting old sight from the list of defects of the eye on 
p. 458. There appears to be no mention of the magnetic 
circuit, and the diagrams of dynamos on pp. 739 and 
741 may account for the nece.ssity of silence on the 
subject. 

Ahriss der Biologic der Tiere. Von Prof. Dr. Heinriclv 
Simroth. Vierte Auflage, durchgesehen und ver- 
bessert von Prof. Dr. B'riedrich Ilempelmann. Teil 
j. Entstehung und Wciterbildung der Tierwelt. 
Beziehungen zur organischen Natur. (Sammlung 
Goschen Nr. 131.) Pp. 147. (Berlin und Leipzig: 
Walter de Gruyter und Co., 1923.) 15. 

This is a revision of Simroth’s “ Sketch of^he Biology 
of Animals,” and a very interesting little book it is. 
We do not think that the text corresponds particularly 
well with the sub-title, which might be translated 
“ Rise and Progress of the Animal Kingdom: Relations 
to Organic Nature ”; and in the catalogue these are 
the titles of two separate volumes. But that is a 
trivial detail. The little book before us deals mainly 
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with the following subjects—the relations of animals 
to gravity and their locomotion in various media; 
light, colour, and luminescence; equilibration, hearing, 
and touch; chemical influences; the influence of heat 
and cold ; animal electricity ; and respiration; This 
is a lot to cover in 150 small pages, hut we are bound to 
say that the treatment is very effective. The chapters 
are simply illustrative, and thus they remain interesting. 
Most of the illustrations are fresh. 

Origtne de la vie sur It globe. Tar Julien Costantin. 

(Bibliothfeque de Culture generale.) ?p. 19a. 

(Paris: Ernest FlarnTnarion, 1925.) 4.50 francs net. 
The problem of the origin of organisms upon the earth 
continues to attract and to defeat the inquisitive spirit. 
Prof. Julien Costantin discusses it in various aspects: 
Had living creatures a beginning at all ? If they had, 
what were the first organisms hke ? Did plants come 
before animals ? Is there any clue in the so-chilled 
** life of crystals ” ? He also inquires into the meaning 
of animate organisation, the importance of colloids, 
the chemistry of the cell, the puzzle of cell-division, the 
processes of growth and development. 

The chapters are all careful and clear, but they do not 
lead us to any .solution. The author concludes that 
there must have been pre-Cambrian spontaneous 
generation, that it is very inqirobablc that it ever 
occurred again, that there is no hint of its occurring 
now, that green algae were the first orgainisms, and tliat 
there is nothing to show that they were preceded by 
bacteria, that the hypothesis of co.smozoa only shelves 
the problem, and that their b>q)othctical arrival on the 
earth should have been followed by several distinct 
lines of evolution, which is not what the facts indicate. 
To expect to effect the synthesis of living matter in the 
near future is “ perfectly ridiculous.” 

University of Oxford : Institute for Researeh in AgricuU 

tural Economics. An economic survey of a rural 

parish. By J. Pry.se Howell. Pp. 31. (London: 

Oxford University Press, 1923.) is. 

This little survey, extending to 25 pages only, is 
quite useful as an example of the kind of inquiry tliat 
could well be made in many more of our country 
parishes. We are told nothing of the location of the 
particular parish, not even its county, and the work 
• loses much of its value in consequence. But the 
survey gives a picture of a village, presumably in 
Wales, where the houses are let at annual rentes of 
25^-. upwards, and where the inhabitants apparently 
produce most of what they need for themselves, since 
,tha smiles from the farms work out to about £50 per 
an™m only per person employed. It is interesting 
and should prove instructive to any rural or urban 
dweller interested in the human side of agriculture. 

Tychonis Brake opera omnia. Edidit I. L. E. Dreyer. 

Tomi qwnti, fa.sciculus posterior. Pp. 217-343. 

(Hauniae: Libraria Gyldendaliana, 1923.) n.p. 
This is a supplement to vol. v. of Tycho’s collected 
works. It contains several examples of Tydio’s ob¬ 
servations of the sun and planets, and his discussion 
of then, assuming that the sun (the centre 0! Ae 
planetary, motions) itself goes round the earth. T&e 


will always remain classic, from the part they played 
in establishing Kepler's Laws, and later Newton’s jaw 
of gravitation. 

A map of Huen is reproduced. 

The table of longitudes and latitudes reminds us how 
inaccurate the knowledge of longitude was in Tycho’s 
time; for example, Alexandria is placed 36° east of 
London. 

The volume closes with twenty-five pages of useful 
editorial notes. A. C. D. C. 

Scientiiic Method : an Inquiry into the Character and 
Validity of Natural Laws. By A. B. Ritchie. (Inter¬ 
national Library oi Psychology, Philosophy, and 
Scientific Method.) Pp. viii + 204. (London: Kegar 
Paul and Co., Lid.; New York : Harcourt, Brac( 
and Co., Inc., 1923.) lo^. 6 d. net. 

Mr. Ritchie’s book being a dissertation for the 
examination for a fellowship at Trinity College. 
Cambridge, is primarily designed to prove the extent 
and depth of the writer’s reading. It leads us tc 
hope much from Mr. Ritchie when he no longer needs 
cr^entials. The main scientific value of the book is 
perhaps that it reveals the type of mind the present 
Cambridge teachers are nurturing and tlie direction of 
research they are encouraging. 

Traits de Psychologie. Par Prof. Georges Dumas. 
Tome I. Pp. xiv-i-964. (Paris: P^ 61 ix Alcan, 
J9*3-) 4® francs net. 

The work under notice partakes more of the nature 
of an encyclopedia of psychological science than of a 
treatise on psychology. It is a reminder of the 
exuberant growth of the subject in our own time. 
It was designed by the late Th^odule Ribot, and his 
preface is retained, but the present edition is under 
the direction of Prof. Georges Dumas, and he has 
secured as his collaborators a number of most dis¬ 
tinguished workers, every one eminent in some branch 
of psychological science. 

The Amateurs' Book of Wireless Circuits. By F. H. 
Haynes. Pp. .107. (London : The Wireless Press, 
Ltd., 1923.) 2 S. 6d. net. 

The amateur radio engineer will find Mr. Haynes’s little 
work most instructive. The author begins with the 
simplest possible circuits and then introduces elabora¬ 
tions step by step until he arrives at many of the 
complicated arrangements used in practice. Standard 
symbols are employed and the diagrams are beautifully 
clear, so the gradual evolution of the systems can be 
very readily followed. 

Questions and Problems in Chemistry. By F. L, 
Darrow. Pp. vii + 177. (London: G. Bell and 
Sons, Ltd., 1923.) 3i. 6d. net. 

This book consists of a large number of very simple 
questions on chemistry, and may be found useful to 
teachers in schools. It is, however, more adapted for 
use with an American text-book, and adopte Americfljt 
spelling—" sulfuric,” etc. , ,The examinatidft papers^at 
the end are American, anl^ ways the book ^ 
not £t in with Eng^ , 
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Letters to the Editor. 

t 

Thi Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications.] 

Ll^ht and Electrons. 

Sir Oliver Lodge, in his survey of the problems 
connected with Ether and Electrons (Nature 
Supplement, August 4), propounds the interesting 
question: “ Does light generate an electron ? " 
The hypothetical conversion of radiation into matter 
may, as he points out, accord with observed results 
as to the photo-electric emission of electrons. In 
particular the striking reciprocal relation between 
the energy of an electron an<l the encr^ of X-rays 
seems to justify his statement: “ It is as if the 
same beta particle, that is, the same electron, had ' 
gone out of existence at one place, and been recreated 
at another, the intermediate link being constituted 
by specific radiation of a perfectly definite wave* ; 
lengtn.” Sir Oliver Lodge says further: “I know I 
that the Bohr Theory of the Atom seems at first j 
against these speculations. Electrons do appear to | 
jump from one orbit to another, and tliereby give | 
out a certain quantum of energy. But this may be j 
a supplementary, and not a contradictor statement." 

In this connexion I should like to direct attention 
to a suggestion made by Prof. E. T. Whittaker in his 
paper on the ({uantum mechanism in the atom (Proc. 
Roy. Soc. Edin. vol. 42, p. 141. 1922). He points out 
that Bohr’s theory of scries spectra can bo assimilated ' 
to the theory advanced in his paper in the following ; 
way. " In Bohr's theory let a negative electron E 
fall from an orbit of radius aj (position P|) to an orbit 
of radius a« (position P®). Now in the initial state 
of this system, which consists of the electron E at Pj, 
let us introduce two coincident electrons E' and E' 
at Po, one positive and one negative, so that they 
annul each other; and let us replace Bohr’s con¬ 
ception of the fall of the electron from E at P, to 
at P,, by the conception of the discharge of a 
condenser whose charges are E and E' ; the discharge 
annihilates E and E', and so leaves E' surviving 
alone at the end of the process, and is therefore 
equivalent to Bohr's notion of a translation of E to 
the position of E'.’’ 

The suggestion is easier to visualise if instead of 
the circling electrons of Bohr's theory we employ the 
stationary electrons obtained by introducing Lang¬ 
muir's "’^Quantum Force" (PAy^. Rev., vol. 10, 
p. 104, 1921). The conception of the discharge of a 
condenser is not essential to the picture, and Sir ' 
Oliver Lodge may prefer to replace it by a mechanical 
vibration of the column of ether between E and E', 
resulting in the production of what Silberstein has 
called a " light-dart." In speaking of the discharge 
of a condenser, as in speaking of the vibration of a 
medium, we are using figurative language, which 
is meant only to suggest an illustration of a process 
which is beyond the range of our experience. 

One of the difficulties in Bohr’s theory is to under¬ 
stand how the frequency of the radiation emitted in 
accordance with his fundamental frequency condition 
can be fixed as soon as the electron quits the first 
stationary state and before it has reached the final 
state. Xs Silberstein puts it: " Needless to say the 
founder of the new and his followers do not 

attex&.p^tQ describe tSur mechanism of fuch an ex^- 
tirays, .i^ enables 


atomic system to hit precisely upon the frequent 
required. * Again in a recent letter I^f. O. CJ 
Darwin (Nature, vol. 111, p. 771, June 9) refers it 
the difficulty “ that the quantum conditions deter 
mining the permwsible ^hr orbits can only b< 
eM>lained physically by attributing to the eleotrons 
a knowlci^e of the future." 

This difficulty—and the similar one which arises in 
connexion with absorption—seems to be diminiabed, 
if not entirely removed, by the suggestions put for* 
ward by Prof. Whittaker. On this view the emission 
of light originates not so much at the position as 
at the position Pe, where we may imagine an indpieut 
crack m the ether developing under the influence of 
some external disturbance, say the approach of some 
other atomic system. There is here a suggestion of 
a discrete stnicturc for the electromagnetic field (or* 
ether) in the space surrounding an atom such as I 
have previously attempted to indicate in speaking 
of Faraday’s magnetic lines as " Quanta." 

In the present stage of the development of physics, 
when we seem forced to believe in two mutually 
contradictory theories of light (the undulatory and 
the corpuscular theory) at the same time, the wildest 
guess at a solution may be permitted. 'This must be 
my excuse for hazarding the suggestion that con¬ 
ceivably the ’’ head " of tlie divSturbance (derived 
from the negative electron E) spreads out as the light 
advances—the amount of spreading involved being 
a question requiring further investigation—^whilst the 
” tail " (derived from a positive electron) retains to 
a greater extent its corpuscular character, and plays 
the part of one of Sir J. J. Thomson’s " specks ” as 
it follows the advancing wave-front. On this view 
al^rption of radiation takes place when an electron 
gra^ the light—in this revised version of Littie 
Bo-Pcep—by its " tail " ! 

H. S. Allen. 

The University, St. Andrews. 


Continental Drift and the Stressing of Africa* 

As one among many geologists who (so it would * 
seem) would welcome proof of an hypothesis of 
continental drift, but who cannot accept Dr. Wegener’s 
peculiar opinions with regard to it, I recognise that 
we owe a debt of gratitude to Dr. J. W. Evans for 
showing us an ingenious way out of some of the 
difficulties that Wegener, albeit unintentionally, 
demonstrates rather than removes ; none the less, the 
views of Dr. Evans on this subject appear to be 
open to question. 

Dr. Evans states (Nature, March 24, p. 393) that 
" there seems reason to believe that Africa is in the 
main the centre of a region of tension, due to the 
outward drift of continental masses," which, as he 
points out, is explicable as " drift from a region of 
comparatively low gravity to one of higher gravity/' 
Following Osmond Fisher and ftekering. Dr. Evans 
no objection to the view that the Pacific depression 
is tlie scar left by the separation of the moon from 
the earth—a phenomenon which Sir George Dagwin 
attributed to tidal action—and is inclined to follow 
Prof. Sollas in regarding the African protubaance 
as an unsuccessful attempt on the pa^ of the earth 
to moduce another satellite. 

’The birth of the moon is a piece of extremely 
ancient history, and the consequent stressing of 
Africa, if indeed there be any such consequence, 
must have started as soon as the moon's mniw was 
Jost,^ or, in the event of excessive resistance of sima 
Ixp} sial — - a n unlikely event if the postulated circum- 
[Vrt&nces oi tbo inoon^ origin be correct-^ soon as 
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le rise in temperature resulting from the blanketing 
I the sea bottom, by sedimentary deposits, in the 
eighbourhood of land masses became sufficient 
msiderably to reduce tlie rigidity of the basic sima 
eneath the continental shelves. The great thickness 
I the earliest sedimentary strata suggests that this 
mdition was attained in very remote geological 
mes ; and in view of the slow progress the continents 
ould make by this process of drift, it would appear 
lat tlie degree of separation now attained by these 
,nd masses may be taken to point to a similar 
inclusion, even though a liberal allowance be made 
ir lateral collapse along the margins of the separated 
acts. According to tliis view, tensional structures 
louid be dominant throughout the geological history 
: Africa. 

Of other African territories I will say nothing, but 
ith regard to Uganda, which lies, be it noted, in 
le lieart of the continent and between two great 
ft valleys, tensional structures are astonishingly 
isent, or, at any rale, difficult to find. 

Deposited on a basement of crystalline rocks which 
:presonts, in all probability, a great accumulation 
; archaic sub-a(jueous deposits intruded upon and 
rgely metamorphosed by ancient acid magmas that 
ivc incorporated much of the sediment^, is a very 
lick series of shales and sandstones (usually more 
• less altered) of great antujuily but of undetermined 
je. These arc part of what we once called the 
rgillito &eri(is (a tentaUve term now abandoned, see 
nn. Kept. Ueol, Dept. Uganda, 1920, p. 10); they 
mstituto what wo now call the Ankolian system, 
hese rocks have sulfcred much from folding and 
:e idicod un by tremendous faults. Owing to the 
ant of easily recognised horizons within the system, 
is usually very difficult to dcinonstratc the nature 
! these faults. I'iicre can be little <loubt, however, 
lat tliey are essentially coniprossicmal structures, 
id in every in.staiue where tlic fracture contacts 
ive been seen they liave revealed overthrust 
mlts. After Ihi.s great phase of faulting, the 
nkoUan beds have been tlirown into a series of 
)mpjicaled domes, the eroded remains of which 
ere ftr.st described by me as arenas {loc. at. p. 14). 
Dme of those liavc boon tlic subject of careful study 
y Mr. A, D. Combo (l-'ield Ucologist, Uganda Service), 
ho has mapped ilicm in detail. It is ijuile certain 
lat these do not give evidence of tension, but quite 
le reverse. 

Above the Ankolian. and deposited unconfomiably 
n tliat system, is the Mityana serie.s, consisting 
thick accumulations of sand.stones and cou- 
lomerates; those, too, have sultered from faulting, 
ut to a lesser degree than the Ankohan. The 
ature of these faults is as >et undetermined, 
he Ankolian aiul the Mityana senes have together 
9 Cft thrust up by an cnormou.s batbylitli (the 
iubendi batliylith), the denudation of which has 
eposed the newer granite : this does not look like 
jnsion. Deposits revealing pliiiit-inipressions, po.s- 
bly of Jurassic age, whicli appear to be tlie next 
i order of sequence, have been located in eastern 
■ganda ; they occur in a syncliiie of no great size: 
le significance of this structure is uncertain. No 
ther tectonic movements are as yet known in lliis 
mntry until we come to (probably) late Cretaceous 
nd Tertiary^tinie.s, when we have the doming of 
ganda {the Uganda-Congo dome lying to the west 
[ the syucliue of Lake Victoria, wliich itself lies to 
le west of the Kenyan dome or anticline). This 
xucture can scarcely be interpreted as tensional; 
et at the time of its inception continental drift, if 
rift there has been, should surely have been well 
ivanced. The first structures of more than purely 


local simificance that have been interpreted as 
tensional do not make their appearance until about 
middle tertiary times, though the action which they 
signify continued until much later : I mean, of course, 
the rift valleys, and even these, at any rate so far 
as their first inception is concerned, are more easily 
accounted for by compression than by its opposite. 

Here, with the Semliki (Semaliki the natives call it) 
and the Congo rift-scarp to my left, the Toro-Bunyoro 
escarpment to my right, and the Kuwenzori range 
behind me, I write sitting on the evidence, as it were, 
that proves, perhaps for the first time conclusively, 
the tectonic origin of the Albertine depression, and 
demonstrates beyond all doubt the amazing fact 
that early man knew the lake when it stood more 
than 1000 feet higher than it does now. A thousand- 
foot head on Lz^e Albert is impossible to-day, and 
has been ever since the differential drop of the 
Biinyoro scarp not only released the pent-up waters 
of Lake Albert, but gave birth to the Victoria Nile 
that connects, through Lake Chioga, the great 
Nyanza witli the Albertine depression. All thi.s is, 
in my opinion, more easily accounted for as a 
necessary consequence of compre.ssional activity than 
as the direct result of tension. 

The tectonics of the rift is too big a (question to 
discuss ill a letter, but it may be noted that all the 
evidence tliat I have been able recently to obtain 
in Toro and in the Bwamba county supports the 
view, generally held, that Kuweaxori-i® an upthrust 
mass. U is directly connected thi rift but very 
probably pre-rift in age. ■'^ow tsiiffe is evidence to 
show that since the iixoeptiDn 6f the Albertiuc rift 
the bottom of the .yallify has sunk by two distinct 
major movements^ Veil separated in time. The 
sinkage has been pivotal with a maximum downthrow 
to the north-fMt, .is has the .subsidence of Bunyoro. 
That which has remained firm and helped in marked 
degree to hold tlie sinking bottom of the rift valley 
is the great faulted upthrust of the Kuwenzon range : 
ihi.s does not look like tension anyway. 

1 am afraid tliat exception must be taken to 
Dr. Evans's use of the term rift as applied to the 
separation tract between drifting continents. Thu.s 
used, the term is most applicable, but it has priority 
in Prof. Gregory’s usage, which, though it may be 
less apt, is now unalterable. E. J. Wayland. 

The Semliki Plain, 

May I. 


Protozoa and Virus Diseases of Plants. 

Attempts to discover the presence of a foreign 
organism m such diseases as tobacco-mosaic, toniato- 
niosaic, leaf-roll of potato, and numerous other similar 
infectious diseases liave been the concern of botanists 
for many years. Although considerable knowledge 
has been gained as to the distribution of these diseases 
l)y insects such as Aphides, yet no causal organism 
liM been observed with certainty, and the diseases 
have been classed accordingly as virus diseases. The 
failure to detect the presence of a foreign organism 
has naturally been a serious handicap in combating 
these diseases, many of which are of serious economic 
importance. 

The appearance of a paper by R. Nelson entitled 
“ Tlie Occurrence of Protozoa in Plants affected with 
Mosaic and Related Diseases ” (Agric. Expt. Station, 
Michigan, Bull. 58, 1922) is thus of great interest. 

In this paper Nelson claims that protozoa are to 
be found in the phloem of plants affected by bean- 
mosaic and tomato-mosaic, and also in potato plants 
affected' by leaf-roll, while such organisms are al»ent 
from the phloem of healtl^ plants. 
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A ffingti* askd «l. UBflaUlii^ iB«nbrane« 

othen aft b^gdlatej &eir general resemblance to 
tr^anosoines is also claimed. 

When Nelson’s paper was received in this country 
some few months ago, I was engaged in a study of 
the mosaic of bops, a disease probably to be classed 
as a virus disease. A search for protozoa similar to 
those described by Nelson was accordingly made in 
the phloem of hops thus affected. No such organisms 
were to be observed, but elongated deeply-staining 
structures having a marked resemblance to those 
figured by Nelson and described by him as protozoa 
were found, as shown in Figs, la, ib. In the case of 
the hop-mosaic these structures were undoubtedly de¬ 
generate nuclei, for all transitions could be observed 
between them and the normal nuclei of the phloem. 
These degenerate nuclei were not observed in the 
phloem of healthy hop plants, but they ; 
wdre to be seen in the phloem of an 
\r'\ unhealtliy bean plant that had been 
A \ kept some time in the poor light of 

■ I ^ laboratory and the leaves of which 

■ 1 Vs) vfGTe attacked by Uotrytis (Fig. i. c). 

♦ These results do not, of course, dis- 
1 ll I a prove the observations of Nelson as to 
’ v “ the association of pro¬ 

tozoa with virus dis- 
\ \\ V \' eases, for the diseases 

‘A \ ;A . which he investigated 

\'\ ■'A ia&.\ ' \ \ have not been studied. 

\ V‘\ \ ' \ Considering, however. 

\ \\ 'A ' \ how important the 

\ ^ \ \ \ V <liscovery of a causal 

\ * -X^ V ♦' organism m virus dis- 

\ '*■ V • '' '* eases would be, it 

\ L ' ' seemed advisable to 

^ o put on record the re- 

4 suits obtained with 

\\ I; \ diseased hops and 

; u I \ beans. 

1 \ I ' \1 results indi- 

1 I I ■) cate clearly that the 

U M , I I ^ ^1^ theory of the associa- 

y. ' A i [ I •. lion of protozoa with 

U \ W ! i virus diseases requires 

\\ ^ I I I ' ' fuller evidence than 

\\ A I 1 5 I '' has yet been supplied. 

) l\ il ” U is to be noted 

^ that Nelson describes 

Fic I - Uiigm«»naiv:c{jonsortheph!ocm. protozoa in the 

a and i'. n. moMte hnp stem, xioooi plants he examined as 

U.,. pto.. X 

in the cells, and as always elongated in the direction of 
the axis of the stem, i.e., the organisms stand perman¬ 
ently on end in the plant. These somewhat remarkable 
results would find an easy explanation if the structures 
in question were no more than the degenerating nuclei 
of the elongated cells of the phloem. 

M. S. Lacey. 


Flc I - Luiigumlfnal^ectjonsorthephlocm 
a and n moMic hop stem, xiooo 
e, sti unhealUiy Lean plant. x6ou. 


Department of Plant Physiology and Pathology, 
Imperial College of Science and Technology, I 

South Kensington, S.W.7, August 8. I 

The Scattering of Light by Liquid and Solid 
Surfaces. 

It is a well-known fact of observation that most 
reflecting surfaces usually also scatter a little light 
■ and are thus rendered visible. The effect is usudly 
dismissed, however, as due to dust or imperfect 
polish of the surface, and little attention has been 
given to the problem of determining whether, when 
these disturbing factors are eliminatedr.any scattering 
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X cind^ oat by 

W writer an'elaboration with Mr. L. A. Rga^as to 
test rials matter have led to some interesting results. 

Freshly split deavage faces of crystals sho# eortra- 
ordinaiily little scattering. In fact, it is found that 
a clean good piece of mica has surfaces which are 
invisible even when placed at the focus of a leas 
illuminated by sunlight against a dark backjROundk 
Thw is what one would expect theoretically. Qeavage • 
surfaces of rock-salt and Iceland spar pe also good» 
though not so perfect. The conchoidal fracture*-. • 
surfaces of quartz are relatively very imperfect 
optically. Blocks of thick plate glass when freshly 
broken open exhibit surfaces which apparently V® 
quite smooth, but when illuminated by sunlight they 
show a blue superficial opalescence. Fresbly-biown 
bulbs of glass when held in a strong light show' 
this surface opalescence very well. 

Coming to liquids, the most interesting case i* 
that of metallic mercury. After carrying out a 
series of chemical purifications, washing and dtving 
the mercury and then distilling it in vacuum from 
one bulb to another and transferring it back agm 
repeatedly. Mr. Ramdas succeeded in obtaining 
surface which were dust-free and chemically clean. 
When sunlight is concentrated on such a mercury 
surface in a vacuum, the focal .spot shows a bluish- 
white opalescence, the scattered fight when observed' 
in a direction nearly parallel to the surface being very 
strongly polarised with the electric vector perpendi¬ 
cular to the surface and of nearly similar intensity 
in all azimuths. The opalescent spot when examined 
under a microscope appears perfectly structureless, 
showing that it is a true molecular phenomenon. 

To test whether the surfacc-opalescence exhibited 
by mercury is due to the mobility of the dispersion- 
electrons usually assumed to exist in metals, or 
whether it i.s due to the rugosities of the surface 
caused by molecular bombardment, observations 
were also made with transparent liquids in enclosed 
bulbs made dust-free by repeated distillation. 
Various liquids tried, e.§. ether, alcohol, benzene, 
carbon tetrachloride, liquid carbon dioxide, all . 
showed the suriace-opalcsccnce conspicuously under 
strong illumination. The character of the effect in 
these cases was, however, quite different from that 
shown by a clean mercury surface. 

The surface-scattering by transparent liquids is un¬ 
doubtedly due to the effect of molecular bombardment 
of the surface. It is much more intense when observed 
in directions adjacent to that of regular reflection and 
refraction than in other directions. It is less blue 
than the internally-scattered light, and shows re¬ 
markable changes in its state of polarisation with 
varying angles of incidence and observation. There 
were notable differences in this respect between the 
cases in which the light is inciaent respectively 
within and outside the liquid on the interface. There 
is a rapid falling off in the intcn.sity of the surface 
opalescence when the angle of incidence is increased 
much beyond the critical angle. These facts clearly 
indicate that the effect shown by transparent Uauids 
is essentially due to the imperfect planeness Of the. 
surface. The scattering by a metallic liquid surface, 
on the other hand, has probably a different origin, as 
suggested above. 

The interface between two non-miscible dust-free 
liquids also shows strong opalescence undhr illumina¬ 
tion. For the particular case in which the interfacial 
tension is very small or negligible, the opalMCence 
becomes greatly exaggerated. Some observations by 
Mandelstamm (Ann. d. Phys. vol. 41, 1913) on the 
critical state of liquid mixtures are of interest in 
this connexion. 


Tb6 eacperifflflRlal . obMTvslloa. ol 
^alesceoce of wtUtr ptwenta«pedal diffimiUici-avto 
to the great ease with which rait Hqnid catchhe ^st 
wd greue. The difficulties have, however, 'tett' 
loccMsfully overcome and the effect satisfactorily 
demonstrated, both with water rendered dust-free in 
lealed bnlbs and with the water-film on a clean block 
ctf melting ice kept free of dust by a gentle stream of 
gas blowing upon it. 

C. V. Raman. 

. 210 Bowbazaar Street, Calcutta, 

June 28. 

On Continuous Radiation from the Sun. 

Prop. J. Q. Sjewart recently published in these 
columns (Nature, February 10, p. 186), a very 
interesting communication on the optical and 
electric^ properties of ionised gases. For some time 
past I have been engaged in investigations on similar 
Ones, and I wish to direct attention to onb important 
side-result. It is well known that in estimating the 
surface temperature of heavenly bodies (as has been 
done by Coblentz, Abbot, Wilsing and. Scheiner, 
and others), from their continuous spectra, it is 1 
always tacitiy assumed that they radiate like per¬ 
fectly black bodies. Several investigators have 
pointed out that this assunmtion does not tally 
with experimental results. The temperature ob¬ 
tained by applying the total radiation law and the 
method of isochromatics to the spectral - energy 
curve are at variance with each other. They are 
also different from the temperatures obtained from 
the ionisatipn-theory. 

The best example Is afforded by the sun, which, 
according to the careful measurements of Abbot 
and Wilsing, shows a spectral-energy curve consid^- 
ably devia^g from that of a black body (see £. A. 
Milne, Phil. Trans, vol. 223, p. 218); fact has 
been discussed by many investigators, including 
Sch^arzschild, Groot, Milne, Dietzius, and others. 
There are ve^ weighty reasons why the sun would 
not radiate like a black body. A black body or a 
full radiator is one which absorbs all the radiant 
energy which falls on it, reffecting none. Such an 
ideal body is nowhere met with in the world, but 
Wien and Lummer realised it by making use of a 
hollow enclosure maintained at a constant tempera¬ 
ture, and provided with a small hole, the idea being 
that a beam of radiation within the enclosure would 
d^rlbe an infinitely circuitous path, and what the 
emission lacks in fullness will be made up by repeated 
reflections. 

It is dear that none of these conditions is fulfilled 
in the case of the sun. The surface of the sun 
contains a large percentage of free electrons, and 
poeitive charges, which endow it with a large re¬ 
flecting power. This point will be clear if we rc- 
membtf the analogous case of metals. According 
to electromagnetic theory, metals derive their 
h^h reflecting power from the presence in them of a 
lane number of free electrons, or rather electrons 
.which are easily excited'to vibration by incident 
radiation. A theory of emissivity of metals on this 
bausis was worked out by Aschkinass in 1903, and has 
been verified by the experiments of Rubens and Hagen. 
Langmuir, and others. 

The pres(;nce of a large percentage of free electrons 
on the surface of the sun would, thus, endow it with 
a high reflecting power. The surface being an open 
one, the hollow endosure condition is not realised. 
Thus the oondusion seems to bo irresistible that the 
total efialMion from the surface would fall-far short 
of that of full radiator. , The,form of the ^lect^x 
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aent be rested now. 

Turning to the stars, it is easy to see that similar/' 
conditions would hold. The analogy with metalb-, ■ 
enables us to say that the emission from low tem«‘. 
perature stars would fall far short of that from a 
lull radiator at the same temperature, while for 
stars with very high temperature, emissivity may- 
approach that of a Diack body. < 

ihrof. Eddington's work on the constitution of 
stars is based on the assumption that inside the stars 
total emissivity yaries as T*; this assumption is 
probably not affected, for, inside the stars, the hollow 
enclosure condition is largely fulfilled. 

Megh Nad Saha. 

University College of Science, Calcutta, 

>'y 5- 


Separation of Common Lead Into Fractions 
of Different Density. 

By fractional crystallisation of lead assay foil, about 
300 grams in all, two end fractions,- weighing 
about 60 grams, were obtained. Thess[i||ctions were 
then purified according to Stas’s mdEl^ For the 
density determinations, about ten gr^pi of each was 
melted in an atmosphere of hydrogen'^nd allowed to^ 
solidify in a vacuum. The densities of samples pre¬ 
pared in this way were determined in specific gravity 
bottles. 

Density of lead from crystals end of fractionating 
series:—ii‘345±o-oo5. 

Density of lead from mother liquor end of fractionat¬ 
ing series:—ii'3i3io-oo5. 

A sample of Stas lead, which Mr. C. T. Heycock 
very kinaly gave me, was found to have the density 
11^28 in one experiment and ii’326 after re-melting. 

The difference in density between the above-men¬ 
tioned fractions persisted after granulating the metal 
and also after re-melting the granulated metal under 
potiissium cyanide. It was discovered in the course 
of these experiments that lead which has solidified 
slowly is not homogeneous as regards density,—^the 
parts which freeze first being denser. 

Out of eleven experiments, only one was inconsistent 
wi^ the view that the original lead had been separated 
into two fractions which had different densities. 

The work is being continued. 

R. H. Atkinson. 

Goldsmiths' Metallurgical Laboratory, 

University Chemical Laboratory, 

Cambridge, July 18. 


Proposed International Survey of the Sky. 

On the initiative of the French National Meteoro¬ 
logical Service, it has been decided to take photo¬ 
graphs of the clouds three times daily during the 
week September 17-23, inclusive, at as many stations 
as possible throughout -the countries 01 western 
Europe. As the number of official meteorological-' 
stations is limited, it has been proposed to enlist the 
services of those professional and amateur photi^ 
graphers who are willing to co-operate voluntarily ill 
the work. The photographs should be taken as naariy' 
as possible at 7 a.m.. i.p.m., and 6 p.m. G.M.T. (not 
summer time). The photographer shouM ma^ a 
note -of the direction in which the camera is 
. . when, the 
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^ «xx avarage ia employed, and it 

acc(»dmgly recommends that, when possible, one 
'photograph should be taken towards each- of the 
''points north, east, south, and west, and one towards 
ue zenith. Photoj^aphers should be particularly 
• '..tareful to mark their plates in some way, so that the 
; photo^phs in the different directions may be readily 
; recognised after development: the inclusion of a small 
. strip of horizon might be advisable for this purpose. 
In the case of the zenith photograph, a small pvt of 
some object might be included {e.g. the top of a tree 
or the comer 01 the roof of a house) to indicate the 
^orientation of the plate. 

The main object is not to secure artistic effecte, 
but rather to obtain clearly defined records of the 
cloud forms present, and therefore contrasty” re¬ 
sults are preferable. 

' Pboto^aphera who are willing to take part volun¬ 
tarily in this work are invited to send their names to 
one of us at Stoner Hill, Petersfield, and these volim- 
teers will be supplied with the necessary instructions 
‘When these are ready for distribution. At the request 
of Col. Delcambre, of the French Meteorological 
Service, instructions for taking the photographs have 
been drawn up by one of us and are to be circulated 
internationally. C. J. P. Cave. 

G. Aubourne Clarke. 


An Einstein Paradox: an Apology. 

Allow me to express regret for having misinter¬ 
preted Prof. Einstein's symbols. My mistake was 
caused by the fixed idea that it was impossible for 
Ki in motion to learn anythmg about the signal at L 
until the light reached him. 

I owe to Mr. C. 0 . Bartrum the explanation that 
there are three events, namely, (i) the emission of 
light'-signal at L; (2) its reception by K;; {3) its 
reception by K; and that each requires its own 
double set of space-time co-ordinates; thus ti), 
{Xf, if), {x„ t,) in K's system and the same letters with 
accents for Kt's. There will then be three pairs of 
Einstein equations. 

I find, however, from letters received, that opinions 
differ as to the interpretation of the t's. Some think 
that they are the actual times recorded by the clocks; 
others that they have to be corrected by allowances 
:or the passage of light. Some think that a body in 
notion actually contracts and that a carried clock 
joes siow; others that the body only seems to 
xjntract and that each of the two observers thinks 
:hat the other's clock goes slow. The latter have a 
iifficulty in explaining the constant c. 

The simple problem of which the Newtonian solu¬ 
tion was given in Nature of June 2 ought to admit 
af a solution by relativity methods. 1 should be 
jreatly obliged to any of your readers who would 
jfad me one showing time on K's clock when the 
ugnal reaches K, viz. XiJv-^-xJc. R. W. Genese. 

40 London Road, 

Southborough, Kent. 
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are. however, conS^t wiwjay. , 

The trichromatic tiieosy become* more Jna 
‘ complicated with subsidise hypotheses, 
with each other. I have examined a man stated 
completely red blind, but tested with m y .ne 

lecognisfti red as easily as a normal-sigbiw 
How do 50 per cent, of the dangeroudy colour btina . 
get through the wool test ? The trichromatic uUO^ 
completely fails to explain the trichromic ‘-Gtoas of 
the colour blind. Tlie trichromic have no'yeuow- 
sensation, regarding this region of the spectrum -as 
red-green and marking out in the spectrum a samiO" 
chromatic division including yellow, orang^yellowl, 
and yellow-green. ' . > 

If the trichromatic theory were true the pOmt 
where the hypothetical curves cut should be 9hut» 
towards the aefective sensation; this is not feuro. ’ 
Let the trichrome now be examined by colour-mlxM 
metliods, and he may make an equation R + G t V *■ W, 
with too much red m the mixed light, and then ihue 
an equation with too much green in the mixecL Ugqt> 
Again, he may agree with the normal match, of in 
other cases only agree with the normal mat^ when 
the comparison white light is diminished in one case 
or increased in another, thus matching two white 
lights of different luminosities. 

. F. W. Edhidoe-Ghewi. 

London, August 7. ^ 


Colour Vision and Colour Vlelon Theories. 

'Prop. Peddie, in Nature of August 4, p. 163, has 
dealt with some of my strictures of the trichromatic 
tiieczy. AVhilst,^Bot 2 ung can be aaid aguiust ^ 
wemMitation* tbeo^r it can easily 

be 


Stirling’s Theorem, 

The recent correspondence in the columns of 
Nature on tMs subject prompts me to add to the 
collection a formula which I deduced about three years 
ago. It was then communicated to a mathematical' 
fnend, but has not otherwise been published. 

The ordinary Euler-Maclaurin senes for log, n I Is 

log\/ 2 ir+(n + i) log n-H 

-H/I2n - i/36on*-f i/ia6on* . . . 

It is easily shown that the last three terms printed 
above are reproduced exactly by the first three tenss of 
.V 


the binomiV 








while the simpler binomial 

I / 8 \-'/>‘ I ( I 5 »' 

+ unVijn'+S/ ■ 

reproduces exactly the terms in i/n and i/«* and 
very approximately the term in i /n*. Adopting the 
simpler form, we have - ' 

. If i;n» 

logni fclogv's*’ + (" + i)'°8’‘ + ’ 

or passing to common logs (M = modulus), 
log..«lvO- 399 o 8993 ... ^ 

+ (n+t) logi,»-nM+jj„^J^-„i^.g^ • 

This formula gives for 1 1 (true value i), i-i ^7 • V,; 

for 3 1 (true value 2), 3*000003 . . .; for 31 and , I no 
discrepancy is shown by 7-figure logs and p-fi^at® logs 
respectively. The degree of approximation » laere- 
fore high and even remarkable; but it may be 
doubted whether this formula or any ofthOM.nnoer 
discussion is resdly to be preferred to the direct nse 
of the series of which we can easily take a^ many 
terms as may be required for the order of pOcuracy 
desired. ^*'4.* 

9 St Sdinimtgli. 
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The Growth of the Telescope.' 

By Dr. Vftu.u]i J. S. Lociyek. 


I N the beginning of the year 1608, that 13,315 years 
ago, or about ten generations, telescopes did not 
exist. The main work of astronomers before tlie year 
1608 was, therefore, concentrated upon observing and 
recording the positions of the heavenly bodies from 
day to day and from year to year. The early (1587) 
instruments for observations of position took the form 
of graduated quadrants mounted in a vertical plane 
capable of rotation about the centre of a horizontal 
divided circle. The direction of a heavenly body could 
be indicated only by pointing at it; so every quadrant 
was furnished with a pointer pivoted at the centre of 
the quadrant. The adjustments of the instruments 
were made by using a plum}) line for the determination 



Kiu. X,—H«vehus'4 icrin! telc'.cof'o ntouiucd hy r.\t«TKiuiun from the roof of a tower which 
cat) be rutaiFii by gearing. 

of the vertical, and a level for placing the azimuth 
circle horizontal. 

Tycho Brahe, the famous Danish astronomer (1546- 
1601), constructed many elaborate instruments of this 
nature for his observatory at Uraniberg, but his most 
important instrument was the large quadrant fixed in 
the meridian with which he observed transits of the 
heavenly bodies through a hole in the south wall. 

This instrument was the forerunner of the modem 
transit circle. 

Galileo was the first to use the “ optik tube ” for the 
study of the heavenly bodies, and in consequence made 
a series of important discoveries. Thus, he found that 
the number of stars was enormously increased ; the 
“ wanderingC'Stars ” were really planets; the moon 
displayed mountains; Jupiter possessed a family of 
satellites; Saturn exhibited curious features which 
were eventually identified as a ring system; Venus 
appeared as a crescent; spots were visible on the solar 

> Fz«a ft dimoum delivered at the Royal IcaUtuttoo m Ftiday «veD^, 


surface, etc. The lens combination employed by 
Galileo underwent changes as time advanced. In 
1620 Kepler suggested the use of two double convex 
leMes, and this was actually carried out by Scheiner 
in 1637. Astronomers had to wait nearly 100 years 
before Chester More Hall, in 1733, put forward the idea 
of making an object-glass of two different .kinds of 
glass—crown and flint—placed close together, thus 
establishing the so-called achromatic lens. It was not, 
however, until another quarter of a century had passed 
that John DoUond in 1758 rendered this discovery 
effective, thus heralding the dawn of what may be 
termed modern astronomical observation. 

In the year 1639 the discovery of another form of 
telescope was made, namely, the reflecting 
telescope; but it was not until the year 
1663 that the principle was described in 
practical form by James Gregory. It was * 
left, however, to Sir Isaac Newton in 1668 
actually to construct an instrument of this 
nature, and the telescope he made, which 
is quite small, is to-day in the rooms of 
the Royal Society of London, Like the 
refracting telescojx*, the reflecting telescope 
underw’ent various changes in the optical 
train ; thus we have the forms now known 
as tlic Newtonian, Gregorian, Cassegrainian, 
and Hcrschelian. 

As soon as the refracting telescope became 
a practical instrument it was at once 
brought into commission for instruments 
employed in the measurements of the 
positions of the heavenly bodic-s. In fact, 
it at once replaced “ pointers.” Tycho 
Brahe’s great quadrant was soon super¬ 
seded by a type of instrument similar to 
that made in 1770 by Sisson for the Kew 
Observatoty. This was an 8-foot quadrant, 
mounted in the meridian, with a finely 
divided scale and vernier. The quadrant 
form developed later into a complete graduated circle 
read by several microscopes after the type of Gamhey’s 
mural circle, made in 1819 for the Paris Observatory. 

The acme of perfection in accuracy is reached to-day 
by such an instniment as the present Cape Observatory 
transit circle. In this the telescope has an objective 
of 6 inches aperture of the finest construction, two very 
finely graduated circles are attached, and several 
micrometers are employed for reading each circle. 
Many other refinements, too numerous to mention 
here, are included to attain the highest accuracy/ 

In order to follow the developments of the two kinds 
of telescopes, namely the refractors and reactors, it 
is best to deal with each kind separately. •Returning 
to the epoch many years before John DoUond made 
the achromatic lens effective, it was found that an 
object glass, which then consisted of a single lens only, 
formed images at the focus which were highly coloured 
and spoilt definition. The onl)*method of securh^ 
^ greater magnifyifl® power, ^incra^ aperture 
i br jpeJK the 
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focal length; for experience had shown that the'greater, be clamped. The Dorpat instnlment may be said to 
the focal length the less the colour. be the first real modem refractor, as it embodied all 

Thus, about the year 1680 we come to the age of the fundamental features of telescopes constructed 
giant telescopes, when their lengths measured anything afterwards. 

from 60 feet to 210 feet. These cumbrous instruments There are three well-known recognised forms of 
were generally suspended by their middle from tall mounting telescopes, illustrated in' Fig. 2, and termed 
masts or towers, and to reduce their weight diaphragms the “ English,” ” German,” and “ Composite ” types, 
placedatstatedintervaistooklheplaceofwoodentubes. In the English type the telescope tube is mounted 
Thus were the telescopes of Hevelius. Huyghens directly on the polar axis midway between the supports 
adopted the novel principle of only placing the object of this axis, and being .symmetrically placed balances 
glass on the mast, the eyepiece being attached to itself both in Right Ascension and Declination. The 
it by a long cord which could he stretclied tight, and composite type is rather similar to that of the English, 
so make the proper optical alignment. 

An illustration of a giant observa¬ 
tory of Hevelius’s time given here 
(Fig. i) displays three of these long 
telescopes in use. Mechanism is shown 
by which not only can the telescopes 
be hoisted into position but the roof of 
the tower to which the telescopes are 
suspended can also be turned round 
to neutralise the earth’s motion. The 
illustration shows that even in those 
days a considerable observatory staff 
was necessary. 

A telescope cannot be properly 
manipulated unless it is equatorially 
mounted, i.«. mounted on an axis 
inclined to the latitude in which it is 
used. One of the first, if not the first, 
telescope to be set up in this manner 
was that used byScheincr in 1618 for 
observing the spots on the sun. 

Scheiner fiad only to direct the tele¬ 
scope to the sun, and fix it in declina¬ 
tion, when the diurnal movement 
could be compensated by simply mov¬ 
ing the telescope westward by hand. 

The form of mounting he adopted 
was the foundation of the German 
type of mounting telescopes, to which 
reference will be made later. 

Not only is. it imperative for a 
telescope to be equatorially mounted, 
but it must also be driven by some 
power, clockwork or otherwise, so 
that the object under observation 
will always remain in the centre of 
the field of view of the telescope. Hooke, so far as is only the tube is placed on one side of the polar axis 
known, was Ih’e first to adopt this principle in 1674. and the counterpoise weights on the opposite side. In 
As is indicated in an old print of his instrument, he the German type, the tube with its counterpoise weights 
mounted his quadrant at the upper end of a long polar is fixed symmetrically to’lhe prolongation of the upper 
axis, and rotated this by means of gear wheels actuated end of the polar axis, that is, outside the supports^ of 
by a falling weight. The speed was controlled by a this axis. There is still a more modem modification 
conical pendulum governor, which could be shortened of the German type, in which the polar axis is prolonged 
or lengthened at wiil.^ We had to wait, however, until at its upper end, taking the shape of a fork. The 
the year 1823 before a really efficient driving clock telescope tube is placed symmetrically in this fotk, 
was applied to a telescope. This was the work of thus obviating the necessity for counte^oise weights. 
Fraunhofer, and was adapted to the pj-in. Dorpat re- Coming now to the advance in telescope construction, 
fractor, the largest refractor of that period, made for the mention only may be made of such instruments as the 
Czar Nicholas of Russia. The principle is the same as 15-inch Pulkowa (1839) by Merz and Mahler, thfi'i 5-inch 
that used to-day; the clockwork, driven by weights Harvard (1847), also by Merz and Mahler, and the 
and controlled by k actUQt^ a tangent screw iS-inch Chicago University telescope (1862), by Alvan 

whkh-is m gear ia;tbe dream- Clark. 

ferenoe ^ th 9 46$ ,hw the comi^etion of the fine a 5 -incb 



Fic. a.—Ihe three main methods of motintine teletcopes. 






mtde by Cooke for Mr. H. & Newall*s observatory 
G^esh^. This iiutrumeot, by far the Ingest of 
day, was mounted after the German form. It had a 
{o<^ length of 30 feet, so that the dome and observing 
chair had to be of great proportions. So satisfactory 
was-the behaviour of this instrument, that, after a 
journey to this country to inspect this telescope, the 
representatives from the Washington Observatory 
ordered a aO-inch of 33-feet focal length from Alvan 
Clark, and it was completed in 1873. 

In i88o, Grubb surpassed this size by making a 
37-mch for the Vienna Observatory; but five years 
later (1885) Alvan Clark turned out a 30-inch objective 
of 43-feet focal length for the Pulkowa Observatory. 
The following year (1886) saw another objective of the 
same size constructed by the Brothers Henry for the 
Nice Observatory, but this was soon eclipsed by the 
completion in 1887, by Alvan Dark, of the Great Lick 
Refractor of 36-inch aperture and 57-feet focal length, 
erected on Mount Hamilton, in California, For this 
instrument an observing chair, as such, had to be 
abandoned, but the floor of the observatory was made 
capable of elevation and depression, thus avoiding 
many difficulties and adding great facilities.. 

Two large telescopes, though not records in size, 
followed the construction of the Lick instrument. The 
first was the a8-inch of 28 feet focal length by Grubb 
(1893) for the Greenwich Observatory, mounted after 
the English fashion; this is the largest refractor in 
Great Britain Co-day. In the following year (1894) 
the Brothers Henry completed the 32-mch, 53 feet 
focal length telescope for the Astrophysical Observatory 
at Meudon, near Paris. 

The largest refractor in the world to-day, namely the 
Yerkes telescope of the University of Chicago, was 
completed in 1895, object glass by Alvan Clark ' 
being 40-inch in diameter and of 62-feet focal length, ! 
It is mounted very similarly to the Lick instrument and 1 
fitted with all the latest facilities for assisting the j 
observer at the eye end, including a rising and falling ■ 
floor. 

'In mounting large refractors the standard forms 
have occasionally been departed from in order to attain 
some special end. Four examples of these may be 
mentioned here. Thus at the Paris Observatory there 
was erected in 1890 a a3J-inch objective of 62-feet 
focal length in a lube mounted in the “ Coud6 ” form 
design of Monsieur Loewy. This instrument 
is so constructed that the observer is housed in a 
comfortable room in which the eye end of the telescope 
is suitably fixed, and he can observe any object in the 
heavens, without moving from lus chair, by means of 
reflections from two mirrors in the peculiar shaped tube 
after the light has passed through the object glass. 

Another novel form was exhibited at the Paris , 
Exhibition of 1900 to utilise an object glass of 49 inches 
aperture and 197 feet focal length made by Monsieur 
Gautier. In^rder to avoid the necessity of having to 
move such a heavy object-glass and tube, the principle 
adc^ed was to place the telescope horizontally in a 
true north and south position with the ,object-glass 
fadfig north. The light from ajiy ceiMtial object was 
thep^diected into this tube by means of a large silver*'' 
on^ghtfa mirror skounted ai a ndenatitt ^d^moved bv: • 
clockwork: ',Thi«.p^rticsS*.tel^cogp^fc.i*ij^ 


io id epite of it« bbjee^ve it Vak'.' 
not been clidliiM. as ilbe greatest'telescm of to^dsy. 

A curious mounting is that employed {ot'^-a7-infdk'.' 
telescope of 70 feet focal len^h of the Treptow ; 
Observatory, near Berlin, erected in 1909. The main f 
object in the construction was to obviate the cost of^ 
a large dome and rising floor, and also to make the eye- \ 
piece of the instrument very easy of access for numerous' 
visitors. To accomplish this, the tube was erected on , 
the modified German type of mounting in such a way 
tiiat the eye end of the tube should be situated just 
above the upper end of the polar axis. The tube was' 
counterpoised in declination by two great weights 
placed at the extremities of two long arms extending . 
northwards and symmetrically placed os regards the 
tube. Thus the eyepiece was in the centre of motion 
of the telescope and practically stationary for all 
positions of the tube : also by simply setting the tube 
near the position of horirontality it could ^ covered 
by a light wooden low structure. 

The last novel form of mounting to be mentioned was 
erected in 1912, and is known as the 150-foot Tower 
Telescope of the Mount Wilson Observatory. Its 
origin developed from the fact that an objgrave of 
long focal len^h was required to be used in qji^ro ction 
with a spectroscope also of long focal lengt®^ 

Previous experience had shown that air currents 
near the ground affected the definition when such long 
instruments were used in a horizontal position. Dr, 
G. E. Hale conceived the idea of mounting the object 
lens high up on a metal girder tower and throwing the 
images of the celestial object to be studied vertically 
downwards on to the spectroscope placed vertically in 
a shaft in the ground, employing two plane mirrors 
above the object-glass to reflect the object downwards. 
The actual lens in use has an aperture of 12 inches and 
a focal length of 150 feet, while the focal length of the 
spectroscope is 75 feet. One of the chief peculiarities 
of the construction was that the girder work of the 
Tower was really in duplicate, one within the other 
and not touching at any place. While the dome at the 
top rested on the outer casing, the mirrors and lens 
were supported by the inner one; thus any wind 
pressure which might set up vibration in the outer 
casing did not affect the inner casing which supported 
the optical parts of the arrangement. 

Rekrence has previously made to the various 
forms of reflecting telescopes, such as the Newtonian, 
Gregorian, Cassegrainian, and Herschelian, and to the 
first reflector ever made, namely, that by Sir Isaac 
Newton in 1668. For a long time the progress of this 
type of telescope was slow, but impetus was given to it 
by Sir William Herschel, who was the first to make 
mirrors of really large dimensions. The mirrors them¬ 
selves were composed of speculum metal—-an alloy of 
copper and tin and highly polished. Hersch^^slargest 
reflector was four feet in diameter, with a focal )en^, 
of forty feet. It was erected at Slough, near Windsor, 
in the year 1789. The tube was pivoted, near tiie, 
ground and mounted between ^gh wooden tresti^,: 
while there was no restriction to its,movement 
vertical direction it was Ozd^qapable of a 
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Neaily lu^ yean latn (1845) Lord Roue ground, f adopted vary very considerably .{rom tjne.inwailkaM 


polished, and mounted a six-foot reflector at Parsons- 
town in Ireland. This leviathan oE 54 feet focal length 
ms mounted somewhat after the fashion of Herschd’s, 


to another, no two forms being alike. 

We come now to the largest reflector of thii preseat 
time, namely the Hooker roo-inch erected at the IbUn^ 
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solid masonry replaced the wooden-trestle struc- Wlson Observatory in 1919. This mirror of 13 Aches 
hire. The movements of the tube were also similarly thickness^ and weighing four and one>h^ tons>lMt ‘ 
restricted. focal len^ of 43 feet. Though the block of glw, was 

While Lassel’s reflectors, the largest of which was cast in France, the figuring and silvering is due 

lour foot and made in 1863, were not an ad- __ _ _ . 

vance in size, yet he instituted a great im¬ 
provement by mounting the instrument equa- 
torially after the modified German type. 

Srubb in 1870 completed a mirror of the 
»me dimensions for the lifelboume Obser- 
;^atory, mounting it in the composite fashion, 
rhis wa.s the last large reflector which em¬ 
ployed a mirror of speculum metal, because 
^lass mirrors were beginning to supersede 
;hem. 

In the years 1856 and 1857 Steinheil and 
Foucault discovered a method of making 
nirrors by depositing silver on glass surfaces. 

This produced a highly efficient reflecting 
mrface and soon came into common use. One 
Di the first large reflectors with this type of 
Aror was that made by Foucault himself for 
lae Paris Observatory. It was constructed 
)n the Newtonian principle, mounted equa- 
:oriaUy on a heavy wooden framework 
novable on castors and clock driven. In 
187s Martin made a four-foot mirror for the 
jame observatory, and it was only owing to 
:he thinness of the glass disc in relation to 
ts diameter that it was not a success. The 
completed instrument was mounted in the 
:omposite form. 

An immense advance was made by 
Common, who in 1888 constructed and used 
X mirror of five feet diameter. The tube was 
nounted on the modified German plan, being 
placed in a fork bolted to the upper end of 
ihe polar axis. To minimise the great weight 
>f the polar axis on its bearings the novel 
dea of floating it was adopted. It was not 
ill the year 1908, that is, twent/years later, 

:hat a mirror of the same size was made. 

Phis was accomphshed by Ritchey for the 
tfount Wilson Observatory : the style of 
counting was rather similar to that adopted _ . 

jy Common. ** ^ tNCt^S _, 

Another ten years saw the completion yja, 3,— The growth of telmopm during Ihe century j0ao to lofOr „ ' 

j9i8)ofthesix-footreflectorfor.theDomiiiion ' 

jbservatop', Ottawa. This great glass, the work of skill of Ritchey. The great tube carrying the aiinor 
Brashear, is equal in size to the speculum mirror of is mounted after the English type, and the moving {wrts • 
t^ord Rosse and weighs two tons. The form of of the telescope amount in all to fourteen and oiA-l^ 
nounting of the tube is after the composite type, the tons. Either the Newtonian or Cassegrainjfn form of 
nbving parts weighing 35 tons, liie telescope is instrument can be utilised. Thus, after a lapse of two 
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INCHES INCHtS . u*.r.< 

FiO. 3.—The growth of telcKOpm during ihe century tSso to loeo. ' 

skill of Ritchey. The great tube carrying the iflinor 
is mounted after the English type, and the moving {arts 
of the telescope amount in all to fourteen and one-ludi 
tons. Either the Newtonian or Cas3egrainj|n form of 
instrument can be utilised. Thus, after a lapse oi two 


apable of being used eiSier as a Newtonian or as 1 and a.hall centuries, the one-inch reflecting tehaoope 
i Gassefpainian. . j Newton has grown into a monster of roo 

Jt'should be noted^tha|;,“riBii^ floors’’in an ob-Linches. , - ; . 

i^svtUty/cdamit teim^ r Hfcying thus separately surveyed the progress oi the*-' 

^^mes of it isi interesting to obtsuif a- 
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means of the accompanying, diagram (Fi^. 3^. The at Cordoba. This instrument^ although complet^-has 
period of time coverea is the century beginning in i8ao, not yet been erected. 

and while the years are displayed down the centre of South Africa and Australia are both blank in this 
the diagram, the size (in inches) of the object glasses respect, except that a sC-inch refractor is nearirtg 
and mirrors arc shown respectively on tlie left- and completion for the former, but it is ho^)ed that in 
•right-hand sides against the years of tlieir erection, the near future both these countries will be better 
Many other large instruments of interest, apart from represented. 

those that were records in size in their time, have The limit of size of a telescope, whether it be refractor 
been inserted. or reflector, for the accomplishment of useful work has 

No less interesting and important is the study ol the by no means yet been reached, providing the instrument 
geographical distribution of large telescopes. For this Ije placed in a specially selected locality high up on 



RETRACTORS from 30"A0iHci*tB ® REFLECTORS nwn 00** 100iNCHKa O 

- 20-29 • • '• " 30-59 " o 

f K. 4.—(ie<igmphica1 di«triluttion of l.'trgc teicktupes. 

purpose the positions of the great telescopes have been some extensive plateau, where the “ seeing is of a 
indicated on a chart of the world (Fig. 4), On this high-class nature during the greater part of the year, 
diagram refractors from 30 to 40 inches aperture arc This limit is at present only temporarily restricted 
represented by large black spots, and those l>etween by the maximum limit that can be reached by those 
ao and 29 inches ijy small black dots. On the other whose work it is to cast the necessary glass blocks, 
hand, reflectors from 60 to 100 inches in diameter arc The mounting of even the largest telescope is now only 
indicated by large circles, and those from 30 to 59 a mild engineering problem. 

inches by small circles. It will be seen that the very It must not be foi^otten, however, that large 
large telescopes ])redominatc in two main regions, teleswpes arc very expensive not only to construct 
namely Europe and the United States of America with but also to house; yet experience has shown, at 
Canada. Only one telescope of the very large 137)6 is any rate in the United States of America, that 
situated inlhcsnuthem hemisphere, and that is the five- when occasion arises an enthusiastic private donor 
foot reflector for the Argentine National Observatory generally appears. 


Obit 

death is announced of Dr. Hermann Biggs, 
-i- Commissioner of Health, New York State, at the 
age of sixty-tluree. After graduating at Bellevue Medical 
College, Dr. Biggs studied in Berlin and Greifswald, • 
and returning to the United States in 1895, 
the production of the first diphtheria antitoxin in that 
country. In 1900 he became general medical officer 
'of the New York City health department, and there 
established the first municipal bacteriological labora-, 
tory. This pQi^ h,6 until 1914^ when be wW.v 


uary. 

appointed Commissioner of Health to New York 
State. Under his administration the health of New 
York City and State changed markedly for the better. 
He organised a campaign against tuberculosis, and was 
responsible for a body of wise health legislation. He 
was a scientific director of the Rockefeller Institute, 
and, for a short time, medical director of the League of 
Red Cross Societies. He gave & his county and to the 
world pmyentive medteme 
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Atomic pmjoctilcs have been used by, many I 
Isveatlgaton to batter down the defences which 
have guarded so W'ell the innermost mysteries of 
the structure of matter. The a-particle, ligated 
spontaneously in radioactive transformations, has, 
thanks to its enormous velocity, been of special 
service in elucidating the constitution of the atom. 

Jn these investigations no one has played a more 
important part than Sir Ernest Rutherford, and it is, 
therefore, appropriate that in the address which 
appears as a .supplement to this issue of Nature 
he should give an account of the life history of such 
a high-speed a-particle. When the particle is ex¬ 
pelled from a radioactive substance, it has been 
proved to be the nucleus of a helium atom of mass 4 
carrying two positive charges of electricity. Recent 
experiments by Henderson have shown how, by the 
successive capture of electrons, the a-particlc Incomes 
a neutral helium atom. The experiments, which 
were carried out by observing the deflexion of a 
narrow pencil of a-rays in a magnetic field, have 
been confirmed and extended by Sir Ernest Ruther¬ 
ford. It appears that not only may the doubly 
charged helium nucleus remove and capture an 
electron from the outer electron structure of the 
atoms in its path, but the converse change may also 
take place. In passing through other atoms tins 
electron may be knocked off, and the singly charged 
a-particlc revert back to the doubly charged type. 
The somewhat unexpected conclusion is reached 
that this process of capture and loss may repeat 
itself more tlian a thousand times in the flight of 
the particle. Similar considerations apply in the 
case of singly charged and neutral hehum particles. 
Though the results of these encounters may be less j 
startlbig than those in which disintegration of an | 
atomic nucleus like that of nitrogen or of aluminium 
occurs, It seems probable that the study of these 
rapid interchanges of charge w'ill yield information 
of great value to the theoretical physicist. 

The attempt to restrict the spread of epidemic 
disease amongst plants is creating a phytopathological 
service of inspection in many countries, and legislation 
is gradually restricting the free movements of plants 
and plant produce in and out of the various countries. 
In a paper under the title “ The Biological Basis of 
Plant Quarantines ” contributed to Phytopathology 
for June,-W. A. Orton and R. Kent Beattie attempt 
to get down to the first principles underlying such 
legislation, and their views deserve careful study in 
Great Britain, both by growers and students of 
pathology, as, if the conclusions arrived at find 
favour in the United States, the British exporter of 
plants may experience increasing difficulties in the way 
of export trade with that country. The authors 
draw a fundamental distinction between communica¬ 
tions between countries that are close neighbours, 
and traffic in plants across the ocean barriers that 
separate contments.. They oonclu 4 e that within the 
area of ar^j^ontmant the cultivated host .plants and 


their battle and arrived at an approximate Equi¬ 
librium, the issue of the conflict varying of ooune 
each season, but without violent fluctuation. When, 
however, a parasite crosses an ocean barrier, then its 
arrival in the new continent may be followed by 
incalculable results, and a cultivated crop may almost 
be exterminated before selection of more resistant 
forms, or other factors operating over a space of time, 
have again produced an equilibrium in which the 
cultivation of the crop is economically possible, 
allowing for the average loss produced by this parasite. 
These results may follow, even when the parasite 
thus introduced is one regarded as relatively in¬ 
nocuous in the continent where it has long been 
known. For example, chestnut bark disease, 
Endothia parasitica, though a relatively minor 
trouble in Asia, has, since its introduction to America, 
bid fair to destroy all the chestnut forests of the 
country. The author’s argumeuts bring them into 
disagreement with the conclusion of the last Inter¬ 
national Phytopathological Convention, held in 
Rome in 1914, as they emphasise the importance of 
“ common species of long-standing dispersion " which 
inspecting officials naturally tend to overlook, and 
lead them to the very important genejjal principle 
that “ intcr-contincntal trade in plant propagating 
'material is fundamentally dangerous, and to be held 
within the narrowest limits compatible with economic 
need." 

One of the be.st-known German scientific workers, 
and at the same time one of the founders of modern 
physical chemistry, Wilhelm Ostwald, who was bom 
September 2, 1853, at Riga, iS about to celebrate his 
seventieth birthday. After having studied at Dorpat 
he was appointed, in 1883, professor of chemistry at 
the Baltic Polytechnical School of Riga, and, in 1887, 
professor of physical chemistry in Leipzig. Here he 
developed a great ability as an investigator as well 
as a teacher. His work gave a firm experimental 
foundation to the theories of van 't Hoff and Sv. 
Arrhenius. There, scientific workers from all over 
the world assembled round the master, and built 
up, in a short time, the edifice of modern physical 
chemistry. Besides this work, Ostwald produced a 
number of valuable text-books, including his large 
" Outlines of (Jeneral Chemistry," " The Fundamental 
Principles of Chemistry," " Tlie Principles of In¬ 
organic Chemistry," and " Scientific Foundations of 
Analytical Chemistry." At the end of last century 
Ostwald devoted himself more to questions of natur^ 
philosophy, such as the energy resources of the world. 
These studies, the fight against scientific materiaUsni, 
and the propagation of Haeckel’s monistic philosophy 
so occupied bis mind that he gave up his j^rofessorial 
duties in 1906 and retired to his country seat in 
Grossbothen, Saxony. It was a token of the breadth 
and productivity of Ostwald's mind that even then 
he created ferr himself quite a new sphere of activity. 
Starting from the art of painting, which he had loved 
-and cultivated ^nce^hia youth, he worked out a 
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ttparatolDiir wiro horlsostal slanted by. 

topes and Insnlatcm. The kngth of the wires forming 
iOfte syttem is 43 feet, and the length of the other 
system is 35 feet.' As the output of a Ixigh-quality 
microphone seldom exceeds a few millivolts* con* 
eiderable amplification is necessary. A three-unit 
motor generator set is used. One of the generators 
has a looo-volt commutator at each end, thus giving 
1000 volts for the amplifier plate filter and 2000 volts 
for the transmitter. The equipment is all duplicatM, 
one set being in reserve, so as to reduce the risk of a 
breakdown to a minimum. From the listener's point 
of view, this alternative choice of programmes is an 
attraction, and the operation of Broadcast Central has 
been extremely successful. 

The Phytologi&i (vol, 22, No. 3) contains a very 
stimulating article by Dr. F. E. Clements under the 
title of '■ The Ecological Method in Teaching BoUny," 
in which the author’s ecological outlook is applied to 
the problems of teaching with the insistence upon 
quantitative study of environment, and the response 
thereto, that has proved so fruitful in his studies of 
vegetation. This paper should do good if only for 
its challenge to the traditional methods which hold 
such unquestioned sway, though many teachers will 
fedl Dr. Clements’s ideals—that the student’s educa¬ 
tion should be based mainly upon first-hand investiga¬ 
tion, brought into an ordered and correlated form by 
the method of group discussion, all the work being 
done " where the plants are, whether this be the 
greenhouse, garden, field or (much less satisfactory) 
the ordinary laboratory ’’—make demands which the 
stafirng and accommodation of most British depart¬ 
ments of botany would render impossible. Dr. 
Clements's distrust of the efficacy of lectures, his 
challenge to the professors' insistence upon principle 
as apart from facts, his criticism that the laboratory 
notebook, save for its indiffereut quality, is more 
suitable to a drawing class, and his objection to the 
content of the typical elementary class in which 
morphology is paramount, are points in his paper 
which might well provoke animate<l discussion; but 
there can be little question that a new generation will 
do well to take a critical survey of the methods and 
results of the formal lecture and laboratory courses of 
their predecessors. 


describe, Abwtapomby, in tfte Quart. Jour. 

Hoy. Mdt. ppl xi$-i26,1890, as bayb^ been 

observed by Mr. S. Elson, a Calcutta pilot. * f^ibly 
the phenomenon is not very uncommon. 

The British*Research Association for the V^oi^len 
and Worsted Industries announces the following 
awards for the year 1923-24 : Research FelloWsbipB: 
Mr. Robert Burgess, of Nottingham, to carry out 
investigations on the damage and deterioration caUeeS 
by bacteria and fungi on woollen goods and ya^ 
durii^ storage; and Mr. H. £. Farrar, of Leeds, to 
conduct research on the dyeing of wool with acid and 
mordant colours. Advanced Scholarsliips: Mr. S. 
Menzer, tenable at the University of Leeds; Mr. 
T, N. T. Graham, tenable at the Scottish Woollen 
Technical College, Galashiels ; Mr. P. M. Redman, ol 
Keighley, and Mr. W. Lee, of Halifax, tenable at the 
Bradford Technical College. 

We have received from British Drug Houses, Ltd. 
(iG-30 Graham Street, N.i), a specimen of tfaeii 
standard lactose B.D.H., which has been >preparec 
of guaranteed purity for the particular requirenwnti 
of bacteriologists and biologists. We have tested i‘ 
with several strains of Bacillus typhosus, B, para 
typhosus, B. dysen/rria, and other micro-organismi 
and find that it gives the characteristic and typica 
fermentation reactions of the respective orga^mf 
One gram incinerated on platinum gave no wei^ 
able amount of ash. We therefore believe that th 
claim made as to the purity of this lactose is substan 
tiated. It is supplied in i lb. sealed tins, price 3$. 6 c 
each. 

The Nouvelle Soci^t^ Helv^tiquc, 28 Red Lio 
Square, London, W.C.i, has just issued a nseh 
bibliography of books dealing with Switzerland whic 
have appeared in English since 1880. The list ii 
eludes not only guide-books and tourist literature bi 
also those on historical, constitutional, and socu 
subjects, and in addition works by Swiss write; 
translated into English, as well as books in EngUf 
on such pioneers as Rousseau and Pestalozzi i 
education and de Saussure in science. AU lovers < 
-Switzerland and its people will find the bibUograpt 
helpful and interesting. Copies may be obtain^ up( 
application to Dr. Paul- Lang, Secretary of ti 
Society, at the above address. 


Applications are invited by the Admiralty for a 
Junior Scientific Assistant in the Experimental de¬ 
partment of tlie Signal School, the duties being con¬ 
cerned with the application of W /T devices ; also for 
a Junior Scientific Assistant having a good knowledge 
of general phj^ics, possessing an honours degree in 
physics or its equivalent, and with some experience 
in research. Applications for the posts should be sent 
to the Secretary of the Admiralty (C.E.), Admiralty, 

Reperring to the letter of Dr. G'. D. Hale Carpenter 
on a waterspout with a sheath or sleeve, published in 
IJJature of September 2$, 1922, p, 4x4, and one on 
the same subject by Dr. Willard J. Fisher in the issue 
of November. r§. of that 


TiTE names of the green pheasant, the copp 
pheasant, and the golden pheasant were added to t 
Schedule to the Importation of Plumage (Prohibitio 
Act, 1921, by virtue of the Importation of Pluma 
(No. 2) Order, 1922, dated June 12, 1922. As w 
announced in the Press at the time, the Adviso 
Committee appointed under the Act, in recomnjttuii 
the addition of the names of these birds to t 
Schedule, further recommended that the mat 
should be referred to them again for revflw after i 
expiration of twelve months. The Committee I 
now reconsidered this question and has recommend 
that the golden pheasant should be included in 1 
Schedule for a further period of twelve months, \ 
• that the copper and gxsen pheasants should beremo^ 
ScHeinle At the end of .^e ye 
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The Board of Trade accordingly desires.it to be known 
that an order will be made in due course, removing 
the names of the copper and green pheasants from the 
Schedule, with effect from January i, 1924. 

Science announces that the committee of the Daniel 
Giraud Elliot Medal desires to receive nominations 
for the awards of the years 1921 and 1922, which are 
still open, because the committee has not been able 
to reach unanimons conclusion on any work thus far 
brought to its attention. The Elliot Medal is awarded 
for some especially great contribution, not for general 
accomplishment, in the field of either zoology or 
palajontology. It is not restricted in either branch to 
the vertebrates, but may be made in either the 
vertebrate or invertebrate field and is open to scientific 
workers of the world. The aw'ard of the gold medal is 
accompanied by a generous honorarium. Nominations 
for the two years mentioned, namely, 1923 ami 1922, 
and also for 1923, can now be received, ('ommuni- 
cations should be ad<lrcsscd lu the Siecretary of the 
National Academy of Snccieos, Washington, 1 ).C. 

The eleventh meeting of the Indian Science Con¬ 
gress will be held ut Bangalore on January 14-19,1924. 
H.H. the Maharajah of Mysore will lx? patron of the 
meeting, and SirAsutosh Mookerjec will Ixt president. 
The following sectional presidents have been ap¬ 
pointed :—Mr. B. ('. Hurt (agriculture) , ITof. C. V. 
Ionian (physics and mathematics); Dr. E. R. Watson 
(chemistry), Prof. K. N. Ilahl (zoology) ; ITof. 
Agharkar (botany); Mr. H. lioswortli Smith (geology) : 
Lieut.-Col. Christophers (medical research), Mr. J. 
Hornell (anthropology). The honorary local secre¬ 


taries will be Prof. F. L. Usher, Central College, 
Bangalore, and Mr. S. G. Sastry, Secretary, Board of 
Scientific Advice, Bangalore. Further information 
can be obtained on application to the hon. general 
s^rctary, Dr. J. L. Simonsen, Forest Research 
Institute and College, Dehra Dun, U.P. India. 

The Journal of the Rdntgen Society (the oldest 
radiological society in the world) for July (vol. xix. 
No. 76) contains an account of the twenty-fifth 
anniversary dinner of the Society held in March last, 
and a translation of Rontgeu's first and second 
memoirs on X-rays, entitled '' Concerning a New 
Kind of Ray," which are interesting reading. 

The latest catalogue (No. 378) of Messrs. Bernard 
Quaritch, Ltd., 11 Grafton Street, W.i, is of a mis¬ 
cellaneous character, but of the 1399 second-hand 
works offered for sale many deal with science, and, 
as is usual with the lists issued by thi.s firm, 
some arc very scarce and choice. The catalogue 
also comprises a list of selected new and recent 
publications. 

The McGraw-Hill Publishing Co„ Ltd., annt^ces 
an interesting new series of books under the tiw^of 
" Concise Studies in KconomiOjfitoVlems," which will 
emlxxly the results of rcseardHfiudics made by the 
Institute of Economics of Wamington, D.C,, U.S.A. 
The first volume will be" Germany’s Capacity to Pay." 
Succeeding works will deal with International 
Economic Reconstruction. International Commercial 
Policies, Industry and Labour, and Agricultural ■ 
Economics. 


Our Astronomical Column. 


The Density ov the Corona, —The question of 
the density of the corona is of interest both with 
regard to possible refraction of starlight in the in¬ 
vestigation of the Einstein light-dcviation, and with 
regard to the amount of resistance met with by 
comets of small perihelion distance. Astr. Nach., 
5238, contains a discussion of the subject by 1 C 
Eessenkoff, of Moscow. 

The author assumes that the total light of the, 
corona is equal to that of the full moon, and that the 
light intensity varies (1) as the inverse square, (2) as 
the inverse wurlh power, of the distance from the 
sun’s surface. He utilises some studies of his own on 
the light-reflecting powers of the terrestrial atmo¬ 
sphere at various heights, obtained from measures of 
the brightness of twilight for dilferent angles of de¬ 
pression of the sun. He calculates that the light 
given by a small volume of the corona, 5' from the 
sun’s limb, in terms «)f the light given by an equal 
volume of terrestrial atmosphere, of the density and 
compesition that exist at a height of 100 km., placed 
the same situation as the coronal volume, is;— 
on supposition (i) 0-52 x lo’*; on supposition (2) 
0-27 X10"*. The density of the corona at 5' from the 
limb is thaf of hydrogen at pressures 0*43 x lO'* mm. 
and 0*22 X1 O'* m'm. (temperature o” C.) on tlie two sup¬ 
positions. It w'ill be remembered that the nearest 
stars that have been observed in the Einstein in¬ 
vestigation were considerably further from the limb. 

Report on the Kapteyn Selected Areas.— 
Prof. Van ^ijn, of Groningen, has issued a useful 
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report on the progress of researches on these areas. 
They arc dislnbuU'd on a uniform plan over the 
celestial sphere, and are to be studied in an exhaustive 
manner by a iiumlx'r of co-operating observatories. 
The first step is the formation of a pliotographic 
Durchmuslening of tho stars in the areas ; this is 
Ixjing done at Harvard and Arequipa, with ajxTtures 
of 16 and 24 inches, and limiting magnitudes 15-9 and 
i 6*3 respectively ; these plates are being measured at 
Groningen, it is estimated tiuit the number of stars 
is about a quarter of a million, the total area being 
225 square degrees, or 1/183 sphere. The 

positions are determined to an accuracy of half a 
second, the magnitudes to o*i mag. The centennial 
proper motions of the stars of mag. 12 and brighter 
arc determinable to a third of a second with the aid 
of the Carte de del plates ; those of the fainter stars 
will not be obtainable for some years with the neces¬ 
sary accuracy. 

The best methods of determining absolute motions 
and eliminating magnitude error are discussed ; the 
author hopes that Kapteyn’s plan for a photographic 
parallax Durchniustcrung will not be abandoned. He 
admits that the results are illusory for particular 
stars, but he thinks that they will serve to 
the parallaxes of stars of the same magnitilrae 
large and small proper motions. The coJoui^ijidkSes 
are being determined by Scares by comparison of 
pliotograplis on ordinary and orthochrom^tic plates. 
Altoge^er the report gives a hopeful summary olthe 
results already attain(^ and those to be looked for in 
the near future. 
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Research Items. 


Tests of Natural and Culture Pearls. —A 
simple optical method of distinguishing the Japanese 
'' culture ” pearls from wholly natural pearls is de¬ 
scribed by Dr. F. E. Wright in Joum. Washington 
Acad. Sci., 1923, vol, 13. p. 282. In a bead of 
mother-of-pearl, such as is alwa^'S used for the nucleus 
of the “ culture " pearls, tlie nacreous layers are not 
concentric to the surface, but are ap})roxmiately plane, 
being parallel to the surface of the shell from which 
the bead was cut. Now normal to this surface the 
reflecting power, and consc(]uently also the opacity, 
is at a maximum ; whilst at 90“ from this <Iirection 
(that is, looking along the laminaj there is a minimum 
of reflection and of opacity. A " culture ” pearl when 
viewed in a strong reflected light (for example, with 
the observer’s back to the sun) shows at the opposite 
poles of one diameter a small bright spot due to the 
light reflected from the lamin.T of the enclosed bead 
of mothcr-of-pcarl. In a strong beam of transmitted 
light (arranged in a closed box with lens and mirror, 
the pearl resting in a circular aperture) the *' culture ” 
pearl shows two positions of maximum opacity, whilst 
the natural pearl is the same in all positions. A third 
method, winch is applicable also to “ culture " pearls 
containing a real peail as nnclens, is given by an 
examination of tlic walls of the hole drilled through 
the jiearl. Tlie jx'arl is illuminated by a strong side 
light and a niinule bead molted on the end of a gold 
wire i.s inscrtetl in the bore to act as a reflector, 
which IS v iewed undi'r the miciX)Scope. 

CoNDENSKD MiLK—All important report by Dr. 
Savage and Mr lluuwickc on the manufacture, con- 
thtion, h.ictenology. and spoiling of commercial 
sweeteneti and unsweetened condensed milk Iuls been 
issued by tiie l^'ood Investigation Ikxird (Special Kcp. 
No 13) Tile clianges in the comtition of the milk 
as a result of its c.oiicuntration are profound, and not 
merely those (Muse<l by deprivation of water. It is. 
for cxanipie, a much worse cundnetor of heat than 
unroneimtrated milk While sporing aerobic bacilli 
are present in a con.sideralile proportion of samples, 
dt'ConiposiLion ami .spoiling arc nearly always due to 
non-sponng bacteria, particularly certain nucrocoixi, 
which either survive the preliminary pasteurisation of 
the raw milk in the course of manufacture, or after 
canning are mhnitted to the tins t hrongii minute leaks. 
Tiic j-ourcos of bacterial contamination and multipli¬ 
cation are mainly from the original milk, from the air 
of the factory, and particularly from dirty pipes and 
apparatus. As regards the viability of the micrococci 
which caus(; spoiling, in unsweetened condensed milk 
they may survive a temperature of 70" C., but arc 
destroyed at 80” C. in a short time : this suggests that 
a longer {lasteurisation of the raw milk might be an 
advantage. The best manufacturers appear to have 
achieved .striking .success, however, in dealing with 
such an un.stable substance as milk. 

■Rlsearches on Marine Animals,—W c note with 
pleasure that Prof. MTutosh- -the veteran naturalist 
■—continues to publish his notes from the Gaily 
Marine Laboratory, the forty-fifth paper of this series 
appearing in the July number of the Annals and Maga¬ 
zine of Natural History. A note on variation in the 
wild rabbit is included, but the other items refer to 
marine animals. The results of a comparative study 
of the British species of Lepadogaster (Sucker-fishes) 
arc set forth, the characters of the young as well as 
of the adults being contrasted. The sub-fossil skull 
of a whale found at Airthrey, near Stirling, is de¬ 
scribed and figured, and Sir William Turner's con¬ 
clusion that it pertains to Si^bald's Ror^al is 
corroborated. A fragmentary skull of Balcsna 


australis, from the Campbell Islands, is also described. 
Finally the variation of Amphinomc rostraia, a 
Polychaitc worm, i.s considered, and the conclusion is 
arrived at that the differences said to exist between 
specimens from the Atlantic and Indian Oceans are 
not S|M*cific. but are largely due to different methods 
of preservation. Formalin is condemned as an un¬ 
suitable preservative for animals of tins group. 

Virus Diseases of Potatoes, —A valuable addi¬ 
tion to knowledge of the virus diseases of the potato 
(lAjaf Roll, Mosaic, etc.) has been made by P. A. 
Murphy, of Dublin, who publishes an account of his 
work in the current issue of tlie Journal of the Irish 
Departnteni of Agricnliuri’.. It is now well established 
that what has hitherto been called degeneration of 
the potato is not tlue so much to cnviroumcntal causes 
as to the presence of infective diseases of which the 
jicrplcxing feature is that no visible causative organ¬ 
isms have yet been di.scovercd. The menace of these 
virus <Iiseases to the economic plants of the world 
seems to be increasing. Already the maize and sugar¬ 
cane cnij).s in America have been atlacked over large 
areas of the ct>untry In a<ldilion to the potato 
these di.seascs (it may bt‘ the same disease) in the 
British Isles attack the tomato, mangel, and the hop. 
It was shown some years ago by ^Jnanjer in Holland 
that the infection is transmitted from plant to plant 
by species of apiiis. jMr Murphy has now proved 
that other insects infesting the potato, such as 
various species of Jassid and ('apsid, are capable 
of transimtling infection. In this connexion it is 
interesting to learn that potatoes when grown in the 
North of Saillami are not so liable to infection, and 
it has l>ecii .suggi'sled that this is due to the absence 
of (hsease-canyiiig insects at a sulficicutly early stage 
of the growth of the iilant. Whatever the reason 
may be, it is umlonbtcd that tubers imi>ortcd into 
the South from this ri'gion are generally free from 
disease and jmiduco a murh heavier crop of ])olatoe8 
than that raised from indigenous “ seed.” Mr. 
Murjihy alsii shows that certain variidies of potatoes 
an; liable to infcsdion than others. One of his 
most interesting exjH'nuients was an attempt to secure 
healthy IuIkts for ” seed ” by ” rogueing *' out ob¬ 
viously infected plants. 'The result was unfortunately 
incoiuhisivc, and it appi'ars doubtful whether im¬ 
munity from attack can be secured by this means. 
Anotlicr perplexing leatiire of those diseases probably 
stands in the way There ap^ieais to be no doubt 
that certain plants (including Solanaccous weeds) act 
a.s carriers of the disease, and may therefore be the 
means of infecting other plants, while showing no 
visible signs of infection themselves. 

Termites of Barkuda Island. —In a recent part 
of the Records of the Indian Museum (vol. xxv. 
part II.) is a memoir on the Termites of J 3 arkuda 
Island in the Chilka Lake. The systematic char¬ 
acters of the genera and .species are described by 
Prof. F. Sdvestri, the liabits by Dr. N. Annandale, 
and the fungi cultivated by tlie Icrnules by Prof, 
S. K. Bose. Dr. Annanriaic divide.s these termites 
biologically intr> three catcgoric.s—biirrowers, mound- 
builders, and log-dwellers—a classification which, as 
he points out, does not correspond with the fhxonomic 
one. lie discusses the swarming, the. duration of 
life, the cultivation of fungi and the search for food, 
and the details of structure of the nests. 

Parasitic Nematodes. —Dr. H. A. Baylis and 
Mr, R. Daubeny {Memoirs Indian Mus., vii. pp. 263- 
347) report on the parasitic nematodes in the collec¬ 
tion of the Zoological Survey of India. The material, 
which includes about eighty species, was collected 
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from animals, mostly Indian, in the Zoological 
Garden, Calcutta. One of the most interesting 
records is that of full-sized specimens of Atcaris 
luinbricoides in squirrels. The authors have com¬ 
pared these specimens with others from man and 
from an Indian wild pig—paying particular attention 
to the character.s of the lip.s, of the posterior end of 
the male, and of the eggs—and they conclude tliat 
all belong to t he same species. A ficylosioma duodenale 
is recorded from the tiger, the specimens being some¬ 
what smaller than those from man, as has been noted 
in regard to examples previously found in tlie tiger. 
Necator ammeanus was found in a new host, namely, 
a young African rhinoceros which was captured in 
Tanganyika Territory and had lived in the Calcutta 
Zoological Garden only a very short time. Two 
larvae taken from a prawn arc tentatively referred to 
the genus Kustrongylidcs, and arc apparently the 
first examples of the genus to bo rccordetl from an 
invertebrate. 

Fossil JUrnacles of India. —The receipt of fresh 
material at the Natural History Museum has led 
Mr. T. H. Williers to undertake a revision of the 
Fossil Balanomorph Jiarnacles from India and the 
East Indian Arclnpclago {lice. Geol. Sum. India, 
vol. liv). Five species in all are dcscribe<l, three 
being new, but amongst them the lialanus tiniin- 
nabulum, of T.innc, although often cited iii literature, 
was not to he found, notwithstanding its occun'cncc 
in the modern Indian Ocean fauna. One of the new 
^ecies, Balanic^ javameus, is closely allied to a recent 
South African form, and unotiier, B. indicus, to a 
North ra(nfic species. 

Indian Tichtiary Gastroi’Ooa. —A fourth, and 
unhappily last, contribution on Indian Tertiary 
Gastropoda comes from tiie pen of Mr. E. Vredenburg, 
who did not, alas, live to revise the proofs. This 
part includes the Olivid®. Harpiclre, MarginelUd®, 
Volutida’, and Mitridie {Fiec. Gcol. Surv. India, vol. 
liv.), and is on the same lines as its predecessors 
{cf. Natukk, May 6, p. 594). most of the 

species describc<l are new and nearly all are excellently 
illustrated. 13 y an ov<Tsight the pre-I.innean name 
Turricula of Klein, 17.^3, has been allowed to stand 
in lieu of Vexilluni, Holten, 1798. 

Thk Geological Expt.oration of Africa. —The 

regressive work of the Geological Survey of Nigeria 

as already been referred to in Nature (vol. no, 
p. 91, 1922). The fourth of the quarto Inillctin.s, on 
“ The Northern Tinfields of liauclii Frovim-c,” price 
105 ., lias now been issued under the care of Dr. J. D. 
Falconer, and its fiiiLsh and style of publication 
testify to appreciative Government .support. The 
illustrations 0/ heat-wealhering and water-w'eathering 
in granite increase our knowledge of " inselbergs," 
and the solution-cave in the granite mass near 
Gohar (PI. vil will be a revelation to most geologists. 
Dr. Falconer's discussion (p. 41) of the origin 01 the 
fissures that carry tin ore in the region is of im¬ 
portance in the question of batholitic intrusion gener¬ 
ally. Ho Shows Iiow widely syiread fracturing may 
occur in advance of the magma rising from the dq>ths, 
and how intrusive breccias result from the breaking 
oft of abundant blocks from the zone of .shattering. 
The tin 6rc may liave been introduced to a large 
extent by vapours heralding the invasion, rather than 
during the cooling of the “ Younger Granite ” moss. 
In Uganda, where " mineralisation ” is not obvious, 
Mr. E. J. Wayland is not so fortunate; he is of 
necessity working with a temporary staff, and there 
is a tendency to regard his Survey as a luxury. The 
Annual- Report for 1923 (Entebbe, 1923) ^hows a 


wide range of work, including researches on water- 
supply, and we hope that it may be realised that a 
Geological Survey, with a geographical as well as a 
petrological outlook, forms the basis for the imder- 
standing of a country. The Geological Survey of 
Tanganyika Territory, under Dr. E. O, Teale, lias 
issued (1922) what is called a Final Report," in which 
details of mineral samples are given, together with 
some new points as to tne Karroo flora of the district. 
The recommendations show that hopes are enter¬ 
tained of the establishment of a permanent Survey 
Department. 

Contact Angles in Caimi-larity. —The modem 
industry of ore flotation has its origin in some of the 
comparatively obscure laws of surface tension, and 
any observations which throw light on these laws 
help to provide the industry with a firmer scientific 
basis. Mr. K. Ablett's paper in the August issue of • 
the Philoxnphir-al Magazine deals with variation of 
the contact angle of water with paraffin wax according 
to whether the .solid is stationary or is moving into 
or out of the water. The wax is in the form of a 
horizontal cylinder immersed to such an extent that 
the two liquid surfaces at its sides are horizontal 
right up to the solid. The angle of contact is then 
104!“. On rotating thv. cylinder about its axis, the 
angle at the side where the wax enters the water 
becximes 113® and where it leaves the water o6“, the 
wax as it were dragging the meniscus with it. For 
speeds exceeding 4 mtns. per second these angles are 
con-stant. The author ascrilics the change of angle 
to absorption or inhibition of the water bv the wax. 

Theory of Suit Waves —A contribution to this 
subject, by Einar Hogner, lias been published in the 
Arkiv for Maiematih, Astronomi och Fynk, Tiand 17, 
No. 12. (Stockholm ; Almquist and Wiksells 15 ok- 
tryckcri A.-B.; London • Whcldon and Wesley, Ltd.) 
The aim of the paper is to investigate mathe¬ 
matically the wavc.s produced by a “ forcive " travel¬ 
ling with uniform velocity over a water surface; 
the investigation being confined to the wavc.s in the 
vicinity of two boundary planes radiating from the 
" forcive " and forming an angle of with the 

mid wake plane. The author briefly reviews the 
mathematical explanation of the system of ship 
waves dcvelojied by previous authors, and points out 
that the theory so developed is valid only for waves 
at great distances from the ship, and fails in proximity 
of the boundary planes, where the wave anijilitudcs 
become infinite. Furthermore, no waves exist outside 
the boundary planes, as the approximations intro¬ 
duced make the surface discontinuous at the bound¬ 
aries. I'Ycm his modified mathematical treatment, 
which is given in full, the author deduces that the 
resultant wave sy.stem inside the boundary planes 
can be considered as constituted by the superposition 
of two different wave systems, the ” transverse" 
and " divergent." These two systems have a phase 
difference of i/jrd of a wave length at the boundaries, 
—a fact not hitherto noticed by previous writers on 
this subject. The highest points of the outermost 
waves are finite and situated at some distance inside 
the boundary planes, and the resultant wave crests 
form angles of 56^-44' with the mid-water plane. 
The resultant wave systems inside and outside the 
boundary planes join without discontinuity. The 
system outside the boundary planes is simple. The 
mutual situation and direction of the crests of the 
different wave systems at the boundary are in general 
found to be dependent on the acceleration of gravita¬ 
tion, velocity of the forcive, and distributioa of 
pressure within: the ipreive t ftod direction de« 
pends aiap^pn the disfimee from the forcive. 
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The Earth's Magnetic Field for 1922. 

By Dr. Louis A. Bauer. 


'T'HE precise constitution of the earth’s magnetic 
field at any one time, and the causes of the 
constituent fields, are problems of fascinating interest, 
the solution of which appears destined to reveal 
hitherto unknown properties of matter. A most 
intimate knowledge of the earth’s magnetic and 
electric phenomena, as well as a thorough acquaintance 
with all the latest developments of theoretical physics, 
seems requisite' to success in the proper interpretation 
of the mysteries presented, whatever theory is 
advanced, either for the earth’s magnetic or its 
electric field, a hypothesis must bo introduced some¬ 
where implying new propertie.s of matter, or changes 
in the classical laws of clcctro-dynamics, or physical 
conditions below or above the earth's surface, of 
which we have no knowledge at present. This being 
so, it behoves us to keep an open mind with regard to 
any new magnetic or electric ])hcnomena which may 
come to light. 

We fortunately have now three bodies, vastly 
differing from one another in their physical con¬ 
stitution. the magnetic and electric fieUls of which may 
come within the scope of our investigations and help 
us in our theoretical views, namely—the earth, the 
atmosphere, and the sun. To anticipate, we now 
know that the direction of the magnetic axis of each 
one of these bodies i.s related in tlic same way for all 
three to the direction of rotation of the body, and 
that the magnetic axis of each is inclined to the axis 
of rotation, namely, at present, about ii-s** for the 
earth, about h® for the atmosphere, and about 6** for 
the sun If / bo the physical factor, « the angular 
velocity of rotation, r the radius, and D the density 
of the body, then the strength of the magnetic fields 
of tliesc three bodies, at their magnetic poles for 
example, may be expressed approximately by a 
foniiula of the following type : 

F=/.«r*D. 

The magnetic field expres.scd by (i) has thus far defied 
laboiatory detection, because of the size and speed 
of rotation of bodies we may experiment with, but it 
becomes readily appreciable when wc arc dealing with 
a body of mass, size, and angular velocity of rotetion 
comparable with those of a member of our solar 
system. If (i) holds universally, Jupiter, for 
example, would be enveloped by a magnetic field of 
about the same strength as that of the sun. Thus 
wc may have to look for assistance in making notable 
advances concerning the structure and properties of 
matter to experiments perfonned by Nature at large. 

The cliief questions pertaining to the earth's 
magnetic field may be stated as follows: (a) Is any 
appreciable portion of the magnetic force observed on 
the earth’s surface to be referred to a non-potential 
sy.stem N ? {b) Is there, besides an internal magnetic 

potential system, I, also an appreciable external mag¬ 
netic potential system, E, existing in our atmosphere ? 
(c) If measurable N- and E-systeras arc disclosed, 
may any portions arise from relativity effects, R? 
id) Is the integral of over the earth's surface and 
lor all constituent systems equal to zero, where dn 
represents the elemental quantity of magnetism, or 
any other corresponding physical quantity that may 
evoke a magnetic field ( {e) What physical con¬ 

ditions must the causes for the various systems fulfil 
to account for the geographic variations, the secular 
and other variations ? 

Any theory of the earth’s magnetism and electricity 
will have to give a complete and satisfying account 
of these various before it can be accepted. 

Doubtless for some time to come we sbaU have to be 
content wiA trying out >sprklag hypotheses and must 
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•not permit ourselveS to be bound to any one theory. 
However, encouraging progress has been made, and 
the object of the present communication is to tell of 
answers more or less complete to some of our questions. 

While the magnetic survey of the globe has been in 
progress by the Carnegie Institution of Washington 
and otlier organisations during the past eighteen 
years, the writer has published the results of various 
investigations preparatory to a rigorous and complete 
analysis of the earth’s magnetic field. It thus 
became possible to decide in what regions of the 
earth the field work should be intensified, and what 
additional allk*d scientific data should be included 
in the observational programme. I'urthermore, to 
satisfy practical demands for magnetic data, our 
observational work was so arranged that sufficiently 
accurate results for magnetic charts could be supplied 
to leading hydrographic establishments within a few 
months after the observations had actually been 
matle. Thus for the 19^2 magnetic charts of the 
British Admiralty, as constructed at the Greenw'ich 
Observatory, Sir Frank Dyson states that all available 
material was used, "the greatest source being the 
observations made by the Carnegie and the land ob¬ 
servations of the Carnegie Institution of Washington.” 

Pending more accurate and complete reduction of 
all observations to a common epoch by the Depart¬ 
ment of Terrestrial Magnetism than was possible by 
(ircenwich Observatory, a preliminary analysis of 
the earth’s magnetic field for 1922, on the basis of 
the latest charts and observations, was made by the 
writer, with the assistance of various members of his 
staff. The cliicf re.'^ults were announced in a lecture 
entitled “ The Greater Problems of the Earth’s 
Magnetism and their Bearings cm Astronomy, Geology, 
and Physics,” delivered at the Carnegie Institution 
of Washington on November 2i, 1922. Some later 
results were also presented at the meetings of the 
American Plwsical Society and the American 
Astronomical Society at Boston on December 30 and 
Ai. 1922.^ The analysis was made free as possible 
from assumptions as to the systom.s composing the 
entire magnetic field, and was restricted, for the time 
being, to the region of the earth (86 per cent.) between 
60® N. lat. and 60“ S. Lat. Treating the earth as a 
spheroid of revolution, spherical harmonic scries to 
tne sixth degree, and in some cases to the seventh, 
were established separately for each of the rectangular 
components: X, positive towards north; Y, positive 
towards cast; and Z, positive towards nadir. 

The magnetic data utilised apply in general to 
longitude-intervals of 10'’ and latitude-intervals of 5®. 
Before the iiolar caps may be safely included in the 
analysis, the available magnetic data for these 
regions will require careful examination, and it may 
be found necesiiary to await additional data. Some 
analyses were also ma<le for the regions 30“ N. Lat. 
to 30® S. I.at., and 45® N. I^t. to 45® S. Lat. Thm 
is evtdeTKe lhai the Gaussian coefficients defining the 
earth’s magnetic field, arc to be regarded at first as fiurely 
empirical quantities and, hence, strictly applicable only 
to the region of the earth from which they were derived. 
It would seem, however, that inclusion^! the polar 
caps will not materially alter the main conclusions 
given here. 

The chief conclusions from our analysis arc as 
follows: * 

I. For a satisfactory representation of the observed 
data, it is necessary to recognise the existence of an 

» Fhf*. Rn., Htzcb tflas, pp. SM; alw PoP- Aitr., March 

(te bitemtad readM mav bo Tefarred to Ttrr. Mat. 
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internal maKnelic system, I, an external system. E, and 
a non-potential system, N, or of three equivalent 
systems. X, Y, Z. The I-system constitutes about 
94 per cent, of the total magnetic field, and E and N, 
each about 3 per cent (There is a possibility that 
relativity eliecis, R, may play a jiart in the exact 
evaluation of the three systems.) 

i. As a resultant effect of all systems causing the 
secular variation of the earth's magnetism, the north 
end of the magnetic axis of the I-syslem during the 
past eighty years has been moving slowly towards the 
west, and apparently at the same time slowly towards 
the ctjuator. The indications from all available 
data are that if the magnetic axis completely revolves 
around the axis of rotation, regarding the possibility 
of which there may be some <U)ubt, the period would 
not be some hundreds of years, but many thousands 
of years. Tlie magnetic secular variation results 
from changes, with lapse of time, liolh m the direction 
of magnetisation and in the intensity of magnetisation; 
the latter quantity has been steadily diminishing 
during the past eighty years at the annual average 
rate of about 1/1500 part. 

3. A suggestive otfect, dependent apparently upon 
the <Iistribution of land and water, has been disclosed, 
namely, that the average etimvalent intensity of 
magnctisatiou for corresponding parallels north and 
soutli, IS generally larger for tiie land-predominating 
parallel than for the occan-predonuuating parallel. 
The secular changes, however, arc on the average 
larger per annum for the south, or oc-ean-prcdoininai- 
ing, hemisphere tlian for the north, or land-pre¬ 
dominating. hemispluTe 

4. h'or the earth’s internal uniform magnetic field, 

the following d.ita apply for i<»22. The magnetic 
inomcnt, iM, is 8*04 >■ ('.(1 S,; ^ the components of 

M, respectivelv jnaallel and perpendicular to the 
earth’s axis ol rotation, are, • 7*88 y lo*'’’ CG.S., 
and .M, j -oo ^ jo*’’ G G S. ; M,, - .poj M, Wen* the 
earth’.s magnetism uniformly (iistnbnted throughout 
the earth, winch is not hkeiy, tiie average intensity 
of inagnetis.ition would bo o-oy,; C.G S. The mag¬ 
netic axis intersects the North Hemisphere in latitude 
78'' 3-2' North and longitude 08' West of Gieenwich. 


'I'liere has ri'centlv appeared an account of an 
analysis of the eartli’s magnetic field, also for 1922, 
by Sir Frank Dyson and Piol II H. Turner.^ These 
authors reaih conchisions ulnch apparently are at 
^'ariance with mine gneii in (i) as to the ilefinitc 
existence of tlie two system.s. K ami N. However, a 
critical examination of the residuals obtained by 
them w'lien they endeavour to repri'sent the rect¬ 
angular components, X, \. Z. on the hy|X)thesis of a 
magnetic jioteiitial due alone to systems below the 
earth’s surfaic, an<l assuming that a non-potential 
system does not exist, is found, m fact, to strengthen 
my conclusions.'’ 

{a) {Xon-f^otrntial Sv-'ilehi, *V).—The exist¬ 
ence of the N-system nuplies the non-vanishing of the 
line integral of the magnetic force taken around 
a closed circuit on the earth's surface. Such line 
integrals hn\'e been computed for large land areas, like 
the 1 'lilted Slates, and for very large oct*an areas, with 
data from tlie cruises of tlie Carnegu’, both in the 
Northern and Soutlieni Hemispheres. The results 
are so cons^fjtent that they cannot be accounted for 
wholly by observational errors. The analysis of 
the eartii’s magnetic ficUl shows that the coeiucients 
derived from the east-west component, Y, will not give 
an entirely satisfactory representation of the south- 


• 'Die v.ihje of tho ma^i^tK moment frequently found in text-books, as 
(Iqxmdent on r.aus-;’s analysis for 1S10, js H 55 s 10” C.G S The average 
annual rate of loss betn'een xSjo and 1922 U about 1/150U part, thus cot- 
mpondlnti with the annuAl average rate av given in (2). 

* Mon. Not. Roy. Astr. Soc., Geophys. Sup., voi. L No. 3, May X933, 
pp. 70-88. 

' Tttr Mag. attJ Attn. ElttL fur Maicb«June 1923, pp. *4-38. 


north component, X. A siniilar experience has been 
encountered in recent analyses of the diurnal variation 
of the earth’s magnetic field, of magnetic disturbances, 
and of eclipse effects. Thus the evidence is in favour 
of the existence of non-potential magnetic systems. 
The difficulty has been in the adetjuate physical 
interpretation of the rc.sults. According to classical 
theory, line-integral values are a measure of electric 
currents passing perpendicularly through the area 
enclosed by tlie circuit. 1‘he average strength of 
such indicated currents for the earth’s magnetic 
field is found to be more than 10,000 times that of the 
vertical conduction current of atmospheric electricity. 
The average strength of vertical currents that may in 
part be responsible for the magnetic diurnal variation 
IS about 2000 times that of the currents causing the 
diurnal variation of atmospheric electricity. We are 
then forced to conclude that the magnetic line- 
integrals are a measure of something else than is 
recorded by atmosphenc-eleetric iiLStruments. Various 
suggestions arc at present receiving careful considera¬ 
tion. The very interesting point was recently raised 
by Sir Arthur Schuster that no one, so far as lie knew, 
had experimentally verified the generally accepted 
hypothesis that the magnetic force was accurately 
at right angles to tlie current which produced it, and 
he further remarked that he had very recently come 
across the statement that according to Emstem’s 
theory the force and the current should not be exactly 
at right angle.s. Ihit there are at present {hflicuKies 
m trying to attribute tlie obseried non-potential 
effects wholly to such a pos.sible relativity cause. 

The general svstem of vertical currents for the 
earth’s field is as follows . negative electricity tlowing 
into the eartl) in ])olar regions and tlowing out in 
lower latitudes , for positive electricity these direc¬ 
tions would of cour.se be reversed The system of 
vertical currents is uusyniinetncal hoik about the axis 
of rotation and the equator. (A similar system of 
vertical currents will explain the present facts of 
the annual variation ot atmosjihenc eleclncUy.) 
Enough has Ijeeii said to show of what extreme interest 
the linal eluci<!ation of the magnetic non-potentml 
effect is likely to he. * 

Qucs/ioti (h) (F.xinn^ Potential System, h). —Tins 
system is discloseil by the fact that the coelficicnts 
determined from Hie horizontal components, X and V, 
Will not re])r<KUicc Complctch’ the \’crticul component, 
Z, but will leave outstanding effects of a character 
which, accordiijg to classical theory, can only bo ex¬ 
plained by an external system of electric or magnetic 
forces. However, if any portion of the earth's total 
magnetic field is to be attnbuted to causes which 
involve relativity effects, R, then E, in whole or in 
part, may have to be regarded as resulting from II. 
it is ho|>ed that a special investigation now under way 
Will throw further light on this interesting question. 

As the result, apparently, of the extensive increa.se 
in knowlwlgc of the earth’s magnetic field over that 
at the command of previous analysts, the coefficient 
of the first degree zonal harmonic is found to be three 
times that resulting from Schmidt’s careful analysis 
for 1885. The magnitudes of Schmidt’.s coefficients 
for the various zonal harmonics were such that he 
did not deem it safe to draw a definite conclusion as 
to the reality of an external system. The case is 
different, however, for our 1922 analysis ; as stated 
under conclusion (i), we can 110 longer ignore the exist¬ 
ence of effects .similar to those from an external system. 

Question (r) [Relativity Effects ).—This question has 
already received some attention in the consideration 
of questioi^ (a) and (6) ; it also enters into question ( 4 ). 

Question (rf) [Is the Integral of dfi Zero ?).—All 
an^ysts beginning with Gauss have assumed that 
the integral of is zero. The assumption enters not 
only into the determination of the coefficients of the 
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Z-series, but may also require consideration in the 
derivation of the coefficients of the X-series and of 
the Z-series, if there is a non-potential system N. So 
lar as the Z-component is concerned, if we do not 
assume the integral to be zero, a small constant term 
is added to the Z-wiries, which slightly improves the 
mathematical representation. If we have an M- 
syslcm caused by vertical currents, as already 
described, then the question arises whether for a 
limited portion of the earth, for example from 0o“ N. 
Lat. to 60“ S. Lat.,W’e may legitimately assume that the 
total amount of electricity leaving the earth etjuals 
the total amount entering it in this 
region ; if not, then \dtJ. would not be 
exactly zero. It is of interest to note 
that (iauss himself intimated, in his 
celebrated memoir on the “ General 
Theory of the Earth’s Magneti-sm,” 
that the day might conic when it 
could not longer be assumed tliat 
the integral of dn is zero. Investi¬ 
gations in progress will further eluci¬ 
date this matter. 

Question {e) [Variations of the. 

Earth's Magnetic y-'/fW).--Wo now 
come to crucial tests that may be ap¬ 
plied to any theory of the cause of 
the earth’s magnetic fiohl. it would 
seem as thougli the surest approacli 
to a solution of the two problems, the 
origin of the earth's magnetic field 
and th<‘ origin of the earth's electric 
field, will be by means of Liie strik- .v 
ing vanalious, geographic, diurnal, 
annual. sun-s]K>t, and secular, to y' 
which they are subject. The two 
chief setb o’i vanniions, w'hich a Llieorv 
of the earth’s magnetic fiohl will have 
to explain satisfactorily, are: (i) the 
geographic variations ; {.i) the secu¬ 
lar variations. 

Fig, 1 IS iiiteiuled to show how p, 
the ei]ui\alcnt. intensity oi magnet¬ 
isation or any other corresixuiding 
physical (inantity, would iiavctovary 
from parallel to' parallel in order to 
produce the portion (about 70 per 
cent.) of the earth’s total magnetic 
field symmetrical about the axis of 
rot.ttion.as represented by zonal harmonics to the sixth 
degree inclusive. If this portion of the field were 
uniform, then p, rejiresented by the radius-vector from 
O, would he constant; this case is shown by the outer 
circle. Were the zonal field symmetrical about the 
equator,'then instead of the outer circle we have an 
ellipse, wliich has been drawn for each of the twoepoch.s 
iSy ^and \ <)22 {indicated by broken curves), for thLs case 
p for the etpiator would be about 17 per cent, greater 
than for the combined jiarallels fio" N, and S. The 
heart-shaped full curves represent the actual stale 
of affairs for the field symmetrical about the axis of 
rotation. Comparing the radii vectores, p, for corre¬ 
sponding parallels of latitude, north and south, it is 
seen that for both curves {1885 and 1922) p is 
invariably greater for a land-predominating parallel 
than for an ocean-predominating parallel, and this 
fact obtains even for the dotted portions of tlie 
curves which apply to the polar regions (see con¬ 
clusion 3.) It will be noticed that the 1922 heart- 
shaped curve lies wholly within the 1885 one, just as 
was the case for the ellipses, and the diftercnce, dp, 
between the curves represents, proportionately, the 
shrinkage in the earth’s magnetic moment, or in the 
equivalent intensity of magnetisation, between 1885 
and 1922. It will be noticed that the shrinkage is 
greater for the south, or > ocean-predominating, 
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hemisphere, than for the north, or land-predominating, 
hemisphere. The effect of the distribution of land 
and water is one calling for careful examination, and 
its further study may result in material advancement 
of our knowledge as to the cause or causes of the 
earth’s magnetic field. 

If we wish also to take into account the balance of 
the earth's magnetic field, about 30 per cent., which 
IS unsymmctncal about the axis of rotation and is 
rcpreseiite<l by the tesseral harmonics, then the pear- 
shaped solid, obtained by the revolution of the 
heart-shaped curve about the earth’s axis of rotation. 


1 NCS^Hj TOLL / 7 > 

\ ?A*rr..“i.^ 





would have an irregular surface with specially 
pronouncetl humps at the magnetic poles. The 
radius vector to this somewhat irregular pear-shaped 
solid would .serve to represent the volume or surface 
distribution of the physical quantity entering into, 
or evoking, the observed magnetic field. It is clear 
that no approximately homogeneous splierical iron 
core iaside the earth could produce such a magnetic 
field as that actually observed. 

Now consider the* shrinkage in the earth’s magnetic 
moment. The average annual rate of shrinkage was 
i/iooo part between 1885 and 1922 ;* it was found to 
be 1/2170 part between 1890 and 1900, and about 
1/2580 part between 1843 and 1883.* Whether the 
annual rate of shrinkage varies a.s greatly from time 
to time as is apparently indicated liy these figures is 
open to que.stion and subject to further investigation 
with sufficiently tru.stworthy magnetic® data. The 
steady diminution in the strength of the earth’s 
magnetic field, averaging during the past 80 years 
about 1/1500 part annually, presents one of the 
greatest difficulties in the theory as to the cause 
of the earth's field, the surmounting of which 
prove to be the key to the sought-for secret, it 
should be borne in mind that the annual loss is 

* Tm, Msf. Mi Aim. Etta., March-June 193}, Pp‘t5t and ij.' 

* Ttrr. Mag. and Aim. Ektl., vol. 9 (i9®4)> P* 
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inclined at present to the axis of rotation about 
11-5'"; the loss is not made up by any material gain 
in the non-uniform, heterogeneous portion of the 
earth's magnetic field." The annual percentage loss 
is nearly the same for the polar and equatorial 
components of tlie uniform magnetic field ; and a.s 
the equatorial componimt is only about one-fifth that 
of the polar corniionent, the al»oIute annual loss in 
the earth’s magnetic moment results almost entirely 
from the polar component, i.e. the uniform portion 
of the earth’s magnetic field, symmetrical about the 
earth's axis of rotation, suffers nearly the entire loss. 

The system of forces which must be superjxised 
upon the uniform internal magnetic field of 1885 in 



order to obtain the observed field for 1922 proves 
to be a demagnetising system, the magnetic axis of 
which is directed almo.st diametrically opposite to 
that of the primary uniform field. A similar result was 
ipuai®'in 1904 * for the period 1890-1900. In bnef, the 
BfiCular-vanatioii system shows the characteristics 
of the self-induced'field of a uniformly magnetised 
body. 

Let us next inquire briefly into which of the 
quantities in formula (i) so large an annual rate of 
change for the earth’s field as 1/1500 part is to be 
attributed ? Certainly not to the angular velocity, w, 
or to the radius, r. or to the density, D, since changes 
on the orde* of i /1500 part in one of these quantities, 
or in their combined product, would not escape 
detection by other means. We must conclude that 
the physical factor, /, contains within itself the kernel 
for the observed change, but what does this imply ? 

Let us suppose next that in the factor / we have 
embodied some physical relation upon which both 
the earth’s magnetic ^Id and its gravitational field 

■ Tm. Mai. and Aim. Etml., «oL B (XM3}, p. tof, aad vd. aS it* ■ 

t Tm.UH.mUAim.£lta.,voL9(t9ai),pp.tSfii6. . 


depend. Then on the basis of the large average annual 
loss during the past eighty years in the strength of 
the earth’s magnetic field, we can immediately say 
that magnetism and gravity are not related to each 
other as the first power of the factor, for otherwise 
a correspondingly large annual change in gravity 
would likewise have been observed. Again, while 
gravity is greater over the oceans than over continents, 
the equiv^ent intensity of magnetisation is, on the 
average, somewhat less for ocean areas than for con¬ 
tinental areas, so here again there i.s no immediate 
relation between gravity and magnetism. According 
to Sutherland's theory “ which was based on a slight 
modification of the laws of electrodynamics, magnetism 
would depend on the first power of a small fraction 
^ {about 2*6 X I0’“), and gravity upon the second 
power; this quantity ^ would enter into the factor/ of 
formula {ij. Accordingly the annual 
decrease 01 1/1500 part in magnetism 
would imply, on Sutherland’s theory, 
only a decrease of the square of 1/1500 
part, or about one-half of a millionth 
part in gravity, and this is a quantity 
which may readily escape detection 
with our present gravity appHpi^ces, 
unless the accumulative ene6t|^'<ft{;er 
many years be carefully obsi^^d at 
several standard, stations. Hence, a 
theory involving gravity and magnet¬ 
ism in the wanner prescribed by 
Sutherland's hypothesis might be ad¬ 
missible. But the observed decrease 
in the earth’s magnetic field-strength 
would then have to be referred to a 
corresponding change in /i. But what 
makes change ? Jt was only meant 
to represent a very slight variation in 
the law of action between clcctnc 
charges ; if changes, so must the new 
assumed law of clectro-dynamics. We 
have under investigation various hypo¬ 
theses to account for the observed secu¬ 
lar changc-s in thcearth'smagnetic field. 

Sufficient has been given to show 
with what extreme care a theory of 
the earth’s magnetic field will have to 
be formulated and how exhaustively it 
will have to be examined in the light 
of the data now known to us. No one 
wlio will fainiliansc himself with the 
facts will lightly announce the dis¬ 
covery of a new theory of the origin of 
the earth’s magnetism. Newandintcr- 
csting matters may confidently be expected from the 
discovery of the true cause. - 

In conclusion, Fig. 2 is presented to show the 
positions of the following points : MA(I), north end 
of magnetic axis of the earth’s uniiorm internal 
magnetic field in 1922, latitude 78® 32' N., and 
longitude 69“ 08’ W.; I»lA(Ii), north end of magnetic 
axis of the earth’s uniform external magnetic field 
in 1922, latitude 76'8‘’N. and i2i*4'’W.; and N.M.P.,' 
the approximate position of the Nortli Magnetic Pole 
in 1904, latitude 70*5'’ N., and longitude 95*5° W. 
As will be seen, the line of maximum auroral frequency 
passes to the south of the three positions. (The 
other lin^ shown are tlie routes of the Carnegie.) 
It will be notic^ that the displacement of the E-axis 
is about 52“ west of that of the I-axis, and that the 
N.M.P. is about midway in longitude between I and E. 
From the amount and direction of displacement of 
the £-axis with reference to the I-axis, we may deduce 
further important facts bearing upon the theory of 
the ea^’B magnetic field and possible conduotiyity 
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Lichens and their Action on the Glass and Leadings of Church Windows. 

By Dr. Ethel Mellor, University College, Reading. 



gradual deterioration and destruction of the 
* ^ stained glass of church windows is a subject 
of general and scientific interest. It will, therefore, 
probably be admitted that the technical and practical 
knowledge of the stained glass artist should be 
reinforced by the theoretical and laboratory studies ; 
of the scientific worker. One of the several possible 
lines of research was approached nearly three years 
ago at the Sorbonne under the direction of the late 
Prof. Matruchot 
and afterwards of 
the late Prof. 
Bonnier. 

The deteriorated 
glass is scaly aud 
iridescent, or pitted 
and opaque. Both 
surfaces are at¬ 
tacked, and though 
the outer .shows 
the greater altera- ; 
tion, it is on the 
inner that the ac¬ 
tion is sometimes 
' first apparent. The 
opacity may extend 
over the whole sur¬ 
face, but more fre- 
Kio. X. (X56.) quently appears as 

(s) OpRi.|u« with Iwgmmngs of pits; scattered disC-likC' 
(.b) pit bordered by upa<iHc gixis. poiiits; these grad- 

11 all y get bigger and 
frequently run together. Meanwhile, the gia.ss at 
the centre of the original opa<]uc discs disappears 
and so arise the beginnings of the pits, each bordered 
by opa(|uc glass and later lined by iridescent scales 
visible under the binocular Icus. As the alteration 
of the ghiss continues, the pits increase in diameter 
and often unite, forming channels of diverse outline 
and length {i'lg 1). The maximinn breadth measured 
was .5 inm , and depth i -(.j mni. Two pits on opposite 
surfaces will sometimes iQcrea.se in depth until tlie 
separating wall disappears and a perforation of 
the glass results. Microscopical examination of the 
opaque glass «!iov\'s markings and surfaces similar 
to geo6rHi>hi(,al contours, and the contortions and 
cleavages of rocks. 

in ^o^le cases there is no opacity, and there are 
no pits. The .surface is iride.sccnt and may appear 
slightly irregular over more or less extended arca.s. 
The alteration here takes the form of scaling in thin 
horizontal -plates shown under the microscope to , 
consist of several supeqioscd layers variously cleft 
and resembling a crazy-tiled garden path. 

Unstained and stained glass are similarly deterior¬ 
ated, but certain colours show more susceptibility to 
alteration than others. Purple, green, blue, red, 
amber, and particularly amethyst glasses, are all 
deeply corroded, while grey tones are less so, and 
the golden-yellow glass resulting from the vitrifica¬ 
tion of the silver s^ts is more or less immune. This 
immunity is well illustrated in the reproduction of 


ion of the tive destructive effects are great. The extent of 
a subject the corrosion does not depend upon age-portions 
therefore, of fourteenth-century glass ore still unaltered; 
d practical specimens of nineteenth-century glass are sometimes 
should be badly pitted. The corrosion is of considerable im- 
>rv studies portance lesthetically, but, though it continue nntil 
al possible perforation occurs, it does not affect the actual 
hree years duration of the window ; tliis depends upon the 
si the late leadings. 

iatruchot The oldest leadings are heavy and have well 
jrwards of resisted chemical change; tlie lighter lead used 
te Prof, since the fifteenth century is much more liable to 
conversion into carbonate of lead, friable and un- 
jterioraled stable. The transformation is often completed in 
scaly aud less than fifty years. This is a matter of supreme 
t, or pitted importance, lor the leadings constitute the skeleton 
[ue. Both of tlic win<low and their appearance remains re- 
are at- assuring after the chemical change has taken place, 
md though They are, however, no longer solid, and the crucial 
;er .shows moment arrives when an external condition, such 
ter altera- as a gust of wind, causes them to disaggregate and 
is on the allow the gla.ss to fall. It is in this way that so many 
at the ac- of the marvellous windows of the last few centuries 
sometimes have j^rished. This destructive process has been 
arent. The studio and jjointud out repeatedly during the last 
nay extend tliirty years by M. F^lix Gaudin of Paris, a well- 
whole sur- known pehUe-veyncr ; it cannot bo emphasised too 
: inore fre- much that it is tlirough the leadings ami not through 
appears as the glass that historic windows are often lost. 

1 disc-like The alteration of the lead is purely chemical; that 
these grad- of the gla.ss is due to two causes, chemical and 
bigger and mechanical. Strange though it may seem, the 
e gia-ss at windows serve as a siibslratum for lichens. These 
disappears plants retain water between their tissues and the glass 
h bordered by capillarity; they also find favourable conditions 
cent scales for growth in proximity to the leadings, which check 
alteration the drainage where they approach the horizontal 
a diameter plane, and when loose hold water. The amount of 
rse outline c^lion dioxide normally dissolved in water is con- 
ii measured siderably increased by that evolved by the lichens 





Fk>. 2. (Natural mu.) 

A, (lolden-ydlow gla»i»: (a) scaly glaw; (//) opaque gla«. H, (Jrey and 
coknirtvaa Rlau. (c) opaque '•urface ; (</) pit. 


immunity is well illustrated in the reproduction of during the process of respiration, and the chepiical 
a fragment of fifteenth-century glas.s (Fig. 2); the change of glass and lead is thus acc^erated. Evidence 
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.surface of the grey and colourless portions is corroded 
and opaque, and outlines clearly the golden-yellow 
border and leaf. 

There is little reason to believe that the glass of 
any century is the more frequently or gravely 
attacked. The glass of the twelfth to the fifteenth 
centuries is more refractive t^n that used later 
and shows a Aower rate of alteration, cp^uU- 
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of this augmentation of the chemical actiomis given 
by the opacity and squamosity of the glass closely 
following the track of the lichen. 

The mechanical action of the lichens accounts for 
the disappearance of the opaque glass, and the con¬ 
sequent formation of pits and channels. The minute 
fissures in the opaque glass are penetrated by the 
lichen hyphs; which by their' varying states of 





turgiUity, and increase in lengtli and number, loosen 
the particles and eventually incorporate them in 
their tissue. The inclusions, alwaj'S microscopic, 
occur chieHy in crustaceous thalli below the apothecia 
and spermogonia. and in the rhi/oids of the foliaccous 
thalh. Vertical sections of the thallus of a Perlasaria 
kucosora Nyl contained numerous inclusions through¬ 
out the lower o'.^ rnm. of tlicir thickness. 

The inner surface of the ^hiss is the one most 
fro(juenUv scjuainoso. The conditions here are most 
unfavourable for the development of lichens an<I 
usually there is no delimitation of the thallus. The 
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lichen constituents, liyph.e an<l gonidia*. arc not 
associated in a dehnitu tissue but exist as a thin 
layer, rc'sembhng a cobweb, over more or less the 
wnolc suriace, wlncii shows a similar extensiveness 
in its alteration. Hyphie and goriulne pass between 
the scales of glas.s. the iormer the more deeply, and 
incorporation follows. 

The lichen flora of church windows is practically 
confined to tlie exterior, and necessarily Innitcil by 
the cxposetl and slippery substratum. Twenty-three 
species and varieties have boon ulentificd, including 
only one fructaceous, Rumaluni polyntorphu Ach. 
var. Ugiilata Ach., aiul two foliaccous, Xanthona 
pariciina Ach. and its variety tumida Wed. All 
the others are cru.stuccous, these being the best 
adapted to the environment. There appears to lie 
a succes.sion in tlie flora analogous to that on a 
larger .scale of the flora of duue.s in so far as there is 
a preparation t)f the substratum for sulxsequent 
species of lichens. A crustaceous species, Diploicta 
ca)%esccn!> Ach., is the most abundant but it rarely 
occurs except on the unaltered glass; its thallus, 
of a maximum diameter of 4*0 cm., disappears and 
leaves a slightly roughened .surface. Other crusta¬ 
ceous .species follow, two varieties of Placodixim 
murorum DC. being most interesting, showing as 
tliey do a conformity between their disc-shaped 
th^li and tlie circular pits of their .substratum 
{Fig. 3). The crustaceous lichens apparently cease 
to tlinvi-' once the glas.s bcconic.s deeply corroded, 
yet it is on this con.sulcrably altered .surface that 
the fructaceous and foliaccous species exist (Fig. 4). 

The lichens are not well developed. Some arc 
not visible to tlie naked eye; the thallus is small, 
mal-formed, incomplete, or gieatly .soredified ; apo¬ 
thecia are frequently absent or, conversely, persist 
longer than the thallus. Their detominatioo is 
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difficult, and is often only possible through a pro¬ 
longed and concentrated study of the gradual change 
undergone by a species. ^ 

Lichens need plenty of air and a certain humidity, 
w'ith little wind or sun, for their free growth ; con- 
se<iuently, windows W’ith a south a.spect in the 
country aiul all windows m a crowded neighbourhood 
arc unfavourable substrata: they have a scant flora 
or none at all, and show little deterioration. On 
windows with a west or north aspect, in humid, 
calm, but airy surroundings, lichens multiply abun¬ 
dantly and quickly, and the glass .shows a corre¬ 
spondingly lugli degree of alteration. The colour 
or chemical compo.sition of the glass probably 
influence.s the development of lichens, as it is not 
unusual to see glass of one colour bearing many of 
these small plants while adjacent glass of another 
colour is free. 

Growth of lichens on windows can be prevented 
l)y the simple means of regularly brushing and 
washing the windows, or by the application of a 
liquid mastic to exclude air and lichen spores. The 
essential condition for the ultimate preser\ation of 
the windows is that the leadings should receive 
constant attention ami periodic renewal. 

The material examined has in the bulk been 
collected by M. Caudm throughout Bnttanv. Nor¬ 
mandy, Champagne, Ile-dc-France, etc. A certain 
number of specimens from the Mayenne clmrches 
submitted by M. Alleamne, pcnHc-v'crrur of J.aval, 
are now <lei)ositcd m the museum of tliat town. 



<«) i>ii; (^J irrcKul.ir ch.iniK*!; (<) Lomiilni bnuli;r of rI.iss 

onKin.-«Hy iiiseriva in It.iiliiiRs, (</■) rrnii’.parem surfjii: (c) Inhen ilcCils; 
{/) XantAo!m ^ruftHn .Vt-li. ; ij,') I'lncodiHV, tnutorum Df. 


j Mellor, E.—Notes siir les Lichen vitricoles : Coynpte^ 
de la SocUU Biologtque de France, 1921. 

Les Lichens vitricoles et leur action m^canique 
sur les vitraux d’eglisc; Complcs rendus. 
Academic des Sciences, t. 173, 28 novembre 
iy2i. 

Th^so—Les Lichens vitricoles et la deteriora¬ 
tion des vitraux d'eglise : Paris 1922. 

Summaiy of Thesis : Revue gtneralc de Bola- 
nique, Paris 1922. 

Mellor, E. and Virville, Ad. Davy de. — La Dd- 
tiTioralion des vitraux d'eglise de la Mayenne 
par lc3 Lichens : Bulletin de Mayenne — Sctences^ 
1922. 
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The Liverpool Meeting of the British Association. 

Local Akrangemexts. 


elaborate programme of excursions to places of 
interest and visits to works has been arranged 
by the Local Committee. Dealing first with the 
general excursions, on Thursday, September 13, it 
IS intended that a visit shall be paid to the biscuit 
works of Messrs. W. and R. Jacob and Co., l..td , 
to the United'Alkali Works at Widnes, the flour¬ 
mills of Messrs. W. Vernon and Sons, Ltd., and 
the Liverpool Corporation electric power-station, 
when some of the largest and most up-to-<late plant 
will be inspected. The White Star Line is also 
inviting a party to view the s.s. Adriatic. On l^'nday, 
Septcinlier 14, visits are arranged to Messrs. Bryant 
and May’s match works, to the dyemg and cleaning 
works of Messrs. Johnson Bros., Idd , and to the 
shipbuilding yards of Mes.srs. Cammell J^aird and Co., 
Ltd. The Cuuard Steamship Co. is inviting a party 
to inspect the s.s. Franconia. 

On Saturday, September 15, there will be a whole- 
day excursion to Chester and the River Dec, includ¬ 
ing a visit to Eaton Hall, by kind permission of the 
Duke of Westnuuster. Another wholc-day trip will 
he to the Dc)lgarrog works of the Aluminium Cor;iora- 
tion, T.td., the party, after ins.pccting the works, 
procetitHtig to Bettws-y-('ocd luid the Snowdon 
district A visit, also occupying the whole day, has 
been arruiige<l to the Liverpool Watorwork.s at Lake 
Vyruwy. 

01 a nion' general type there will be a day excursion 
to tlic Isle of Man, arid alst) by sea to Tdanduflno and 
Ikniumaris. There will also be a two-day tour 
(Saturday ami Sunday) to the l^ake District. On 
Sunday, September it, there will be a general 
excursion by sea to Llandudno and Beaumaris. 

On Monday, September 17, visits will be paid to 
one of the works of tlie British Insulated ami Helsby 
Cables Co , Ltd., Messrs. Uwer Bros.’ Soap Works at 
Port Sunlight, and to the works of Meccano. T.td., 
and to the Union Cold Storage. J.td. A party w'ill 
al.so be shown tlic Liverpool housing scheme, ami the 
Liverpool Salvage Association is mvilmg those in- 
tfircsted to view their plant. The Booth Steamship 
Co., Ltd., IS inviting a party to insjunit the s.s. 
Hildebrand. 

On Tuesday, September lil, a parly will visit the 
Oladstonc Dock and other works of the Mersey 
Docks ami Harbour Board, tlie Llay Alain Colliery 
near Wrexham, Planter's margarine work.s at Bnmi- 
borough Pool, and the large bobbin works of Messrs. 
Wilson Bros, at (jarston. 

Of the sectional excursions at present arranged. 
Section A will visit the Automatic Telephone Manu¬ 
facturing Co., Ltd., the British Oxygen Co. (Jiootlc 
works), and Stouyhurst College; Action B, the 
United Alkali Co.’s works at Widnes, the Highfickl 
Tannery at liuncorn, Price’s Patent Candle Co. at 
Bromborough, the lactose factory at Haslingdcn 
near Crewe, and Messrs. Joseph Crosfield and Cx^.'s 
works at Warrington. 

Section C w ill go to Hall Road and Crosby on the 

International 

M any abortive attempts were made before the 
War to found an international hydrographic 
organisation, but success was not achieved until ^ter 
the War, when a conference was held in ^ndon, in 
1919, at the invitation of the British Admiralty, with 
the cordial support of the French hydrographic office. 
Twenty-one states were represented at the conference, 
invitaSoM having hero sent to. «U oodntties likely^ to 

»6.’a8o8,'«:£K,;i la] 


north of Liverpool, Storoton Quarries, Burton Point 
and North Wirral, Lake Vyruwy district, parts of 
Flintshin.*, the Lea Green Collieries and Brick Pits, 
and Scarth Hill and Skillaw Clough. 

Section 1) IS proposing to go a dredging expedition 
in Liverp<K>I Bay, and to Delainere Forest. Section E 
js visiting the Liveiixjol Docks, Storeton, Burton 
Point and North Wirral, and a river trip to the 
Ka.stham Locks of the Manchc.ster Ship Canal, and 
down the Mersey to the Crosby Ciiannel. 

Section F intemls to visit the Liverpool Docks and 
the Cotton Exchange. Section G has arranged one 
excursion only, atul that is to the Gladstone Dock. 
Section H will inspect the Roman remains at Chester, 
and will also visit Ince Bluntlell. 

.Section 1 has arranged no sectional excursions. 

Section J has one excursion only, namely, to 
Rainhill, where the ('ounty J.unatic Asylum is 
situated. 

Section K is planning to vi.sit the Craven limestone 
district, Mr. Bullcy’s gardens at Nestou, and the 
West Lancashire sand dunes near FreshficUl. Section 
L hu.s arranged no excursions Section M will visit 
Wirral Farms and Mes.srs. Gartons, I.td.,at Warring¬ 
ton, and HasUngton and the Nantvvich district. 

Large as this list of .sectional excursions ap^iears, 
jf one is to jiulgc from the experience of previous 
iiicetings it will bo found to have increascif by the 
date on winch the meeting commences. 

A list of all these excursions and visits will be sent, 
a short time tiefore the meeting, to mcmlicrs who 
have mtimalcd their intention of coming to Liver¬ 
pool, ami it will greatly facilitate the work of the 
LoCiU Secretaries if members will inlimutr in advance 
wliieh exiursions they would wwii to jum 

At the close of the meeting in Liverpool there wdll 
be an e.xcursiim to the Isle of Man, leaving J-ivcrpool 
on Wednesday, Scjiteiuher 19, and returning on 
Monday, Scjitcrnber 24. The party will havo an 
opjMirtuuity of visiting all ]>Iaces of scH’ntilic interest 
in the islaml, but probably ineuiber.s of Sections E 
and 11 will find nmst to study. A special committee 
in the Isle of Man is making all aiTangomentB, and 
details will, it is hopetl, be completed by the opening 
day of the ineelmg in lavcrpool. 

Although pcrhnjis it doe.s not .so much concern tlie 
actual memoers of the As-socialion, yet a definite 
item in the p^^^gram^le of liie meeting is the aeries 
of public, lectures. The number of tliese it is pro¬ 
pped to give in Liverpool wall be greater than in 
any town previously visited by the As.sociation, and 
further, one will be given in Bootle, Wallasey, 
Birkenhead, Runcorn, Warrington, Wigan, and, 
St. Helens, while two lectures to young people will 
be given in Liverpool ami one in Birkenhead and 
Warrington. It is the hope of the Local Committee 
that these lectures will }>rove a great success, and so 
develop one of the prime objects of the Association, 
namely, to promote interest in science and its 
applications. Alfred Holt. 


Hydrography. 

be interested, with the exception of the Central 
Powers, Russia, and Turkey. As a result an Inter¬ 
national Hydrographic Bureau was instituted in 1921. 
and all the States represented at the conference have 
now associated themselves with it. The Bureau has 
its offidai^t at Monaco. Soon after its institution 
it broami^&liated to th^ League of Nations, and it 
uses the official languages of the League, namely. 
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English and French. Its three chief officials are 
Sir J. D. Parry (Great Britain), Admiral Phafi 
(Netherlands), and Captain Miiller (Norway), the first- 
named being president. It confines itself to hydro¬ 
graphy in the strictly nautical sense of the word, and 
one of its chief objects at j)resent is the international 
standardisation of practice in relation to many mari¬ 
time matters. For example, in relation to charts, 
among the (jiu'stions which arise are those of the 
type of projection, the scale, the choice of units for 
depth and distance, the mode of delineation of sound¬ 
ings, the symbols and abbreviations, anti the geo¬ 
graphical names to be used. Lists of lights, sailing 
directions, and distance tables are other matters on 
which more uniformity and co-operation would be 
advantagesms. It may be noted that most countries 
now use metric units for depth, Japan being one of 
the latest formally to adopt tliis system, though it 
has not j’et actually mfroduced it. Great Britain 
and America arc now the only vStates which exclu¬ 
sively use the fathom an<l foot, but llic change to 


cost of altering the copper plates from which are 
printed the exceptionally large number of charts 
which these countries produce. 

The Bureau has recently started a journal, the 
Hydrographic Review, of which the first number 
appeared in March last. It is bilingual, all its 
contents being duplicated in English and French, on 
opposite pages. A large part of the first issue is 
devoted to the history of the inception of tlic Bureau, 
and other official matters. The chief original articles 
consist of two reports on aerial photography as 
applied by the French and Netherlands services to 
hydrographic surveying and the discovery of shoals 
and covered rocks. Tliere is also a discussion of the 
visibility of lights, considering the chffbces which a 
sailor has of sighting a given light in diierent circum¬ 
stances at various distances, and a brief report onj 
echo sounding as practised by the United States \ 
hydrographic department. '**/ 


The Age of 

C 1 N('E the advent ot our knowledge of radio- 
active processes, the ol<l controversy over the 
age of the <‘arth lias been revived, and although 
there is now a marked change of opimon in favour of 
the longer estimates, it remains unfortunately true 
tliat there still to be tantalising discrepancies 

between the results Irom dillerent metluHls. These 
disciepancies may be nntigateii or exaggerated‘by 
special pleading, but thev still stand in the way of 
an unequivouil settlement of the problem. 

'J'wenty Yt'firh ago \anous attempts were ma<le to 
squce 7 e geolognal hi.stoiy into the narrow limits 
imposed by Kelvin and Tail. 'i‘lie discovery of 
radioactivity, and more reccuU advances in the study 
of stars and tulal Iriction, have destroyed the value 
of the oUlci physical evidence, leaving vanoas geolo¬ 
gists committed to what are now se<’n to be absurdly 
low figures, in the last decade the geological methods 
have in turn been w'Klely criticised, and the present 
tendency is greatly to exleiici tiic estimates formerly 
fa\'oured. All the method.s adopted depend on the 
rate of proeessi's at present in operation. In order 
that the difleient lines of eviclencesliould converge, it 
is necessary to suppose eitlier iiiat the rales of geo¬ 
logical processes arc at jiresent loo high, or that 
those C)f radioactive jirocesses are too low, to justify 
integration o\er the whole duration of geological 
time. 

In the symposium uiuler consideration, held in 
Philadelplna on April 22 last year, th<‘ chief feature 
of interest is Chamberlin’s spirited attempt to show 
how the geological estimates may be brought into 
harmony with the revised deductions from radio¬ 
activity and astronomy. The period re<juired for the 
deposition of the whole of the sedimentary column or 
for the aeciimulalinn of salt in the oceans is easily 
arrived at from existing data on the assumption that 
present rates provide a characteristic average. There 
IS now little tloiibt that this assumption is deceptive, 
and it certainly can no longer be admitted. l>c 
Geer’s woik on the Y«irly deposits from glacial 
waters in Sweden, ^ougli an exceptional case, 
suggests to Chamberlifi a Cdacial epoch fully twenty 
limes as long as that assigned by the old methotls. 
He further expresses the conviction that breaks in the 
continuity of more 1101 mal sediments, the time-values 

’ From the \’tew-pi>iiit Ilv T. C. ClMmlJcrJhi I'rom the 

Palfontoltign al \'u*w-rKiijii. By J M. Claikc I-rom the Putot of View of 
A’.tnmOfii)’. Hy IL. \V. Drown. The Ra(Uo.ictive Point of^iew. By W. 
Diunc. {i^>c. Amer. Phil. Soc., vol. Ixi,, No. 4, pp. 1933. 

PhilHdelphia.) 
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the Earth.' 

of which are best judged by comparison of the 
faunas above and below, must, when finally inter¬ 
preted, greatly extend the simple arithmetical 
estimates. It has fn^quently been shown how 
denudation and deposition must be tpiickentid up by 
human activities, and the cfiects of cultivation and 
excavation have been ably analysed by r>r. Sherlock 
in ids recent " Man as a Geological Agent ’’ Existing 
conditions also naturally favour a high rate of denuda¬ 
tion, since contuicntal elevation and breadth are 
both exceptional, anti to these may be added the 
further consideration That broad areas are strciwn 
with easily removable glacial deposits. So variable 
are the factors involved tliat there is no means of 
arriving at avcragi* rates which would pnipcrly 
include long penods of sca-transgrossion ami baso- 
Icvelling. penods whefl denudation was brought 

I almost to a •slandstill.#^'^ 

' 1*hc validity of themethod based on the accumula¬ 
tion of salt in the oceans depends partly on tin; rate 
at winch the proent streams arc carrying sodium 
(lown to the sea—-a rate which must be too high for 
rea.sons already mcntioned—and partly on the 
irreversibility of the process. It has, of course, been 
generally recognised that sodium returns to the laud 
m iiiterslitial solutions held by^sediments and as 
wind-lMjrne salt, but other i:^ssibilitics luivo been 
less emphasisiHi. Actually it is found that the data 
u.scd arc inconsistent ainoa^'themselves unless other 
cyclic pr(Kiesses arc involved The most serious dis¬ 
crepancy is found m the ratip of sodium to chlorine, 
which in igneous rocl^- is i^&out 3P : 1 and in the 
oceans alxiut i : i-H, wh^'Volciinicis^haJaUous are 
taken into consideration thft enormous difforence is 
reduced but by no means wiped outT' Clarke and 
Washington have given figures which include the 
whole of the atmosphere and hydrosphere, and the 
discrepancy still remains as high as 20 : 1. 

There can be only one explanation : that chloridised 
sodium plays a far greater part in cyclic action than 
has yet been detected. In •Uie case of potassium such 
circulation is all-important and is effected by its 
greater retention by muds and soils. Dr. Milton 
Whitney writes, " Ocean shore deposits would un¬ 
doubtedly absorb NaCl up to the point where the 
colloids were in equilibrium with sea water,” but as to 
tlie relative eificiency of this and analogous processes 
there is still no exact knowledge. The sodium 
method is thus, as Chamberlin says, ” not yet ready 
to render a verdict.” As to the sedimentation method, 
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he concludes that the cumulative cflEecta of present- 
day conditions need not be strained to bring the older 
estimates up to the same order as those required by 
current deductions from radioactive minerals. 

The remaining papers call for little comment. 
Palzeontology presents faint hope of arriving at a 
trust3i\'orthy or even approximate conclusion as to 
the age of the earth, for no measure of the rate of 
vital processes has yet been devised. The endurance 
of an index species provides no firm basis for a 
definite calculation of the duration of a zone, or 
phase. Astronomical considerations have recently 
afforded support to the figures suggested by radio¬ 
activity for the age of the earth, but there is'herc no 
discussion of the work and views of Eddington. 
Teflreys, or Shapley. Similarly the paper on the 
‘ Radioactive Point of View ” omits to mention the 
interesting speculations of Joly, which arc so ingeni¬ 
ous that they will demand a thorough discussion in 
the future, even though in the present stage of know¬ 
ledge they may be coldly regarded by physicists. 

Arthur Hoi.mks. 


University and Educational Intelligence. 

Cambruigh.— Dr P. Kapilza, Trinity College, has 
been elected to the Clerk Maxwell Scholarship. 


Thi’ Tvondon Countv Council'.s programme for 
1023-J4 of lectures and classes for tiuichers com¬ 
prises s{)ni(* (k)o Items grouped under tlie headings 
art, domestic, subjects, econonnes and political 
science, iLiiigiiagc.s and htcraturo, geography, handi¬ 
crafts, history, matliemalics, music, pedagogy, 
phonetics, fihvsicu! cdu<“ation, science, imscellanHms. 
Tlu* sciunee grtiiip incIiKh^s 52 itcm.s, namely, wireless, 

5 (Prof. J, A ]''ioming) ; history of scienai, to (Pr. 

C Singer) : psvc.liology of vocational guKlancc, 5, 
and the neurotic child, 5 (Pr. (!vnl Burt) : bacteria, 
moulds, and vi’asts, (T’^ame Helen Gwynne-Vaughan); 
mental deficioncv, G ; IhiOsh weather, u (Sir Napier 
Shaw}: animal parasite.s aiul pests, 5 (r)r Philippa 
Esclailo); and Kew Gardens, 5 (^faiorChipp). More¬ 
over, tlu' pedagogy group includes no U'ctures on 
the teaclnng f»f science. 'I'he lectures “ are designed 
to bring I.ondoii teachers in touch with the latest 
dev< 'opments in educational technique and to give 
them oppfirtunities, as well, for coining into touch 
with expert opinion on (luestions of national and civic 
importance The- lectures largely reflect therefore 
those questions wliich arc the .subject of topical 
discussion.” The {•hoi«' of .subjects is limiteil by 
the fact that the scheme has to be self-supporting, 
and this may be the reason why no provision is made 
for lecture.s on civic.s, home-economics ^except a 
course on domestic handicraft), nature-study, or 
general science. The lectures are open to all teachers 
actually employed in teaching within Ixmdon at 
a fee of one .shilling or less per lecture, and to teachers 
from outside at rates 50 jier cent, higher. The 
attendance last year was 20,000. Several .scientific 
societies place at the disposal of the London County 
Council a certain number of tickets of admission to 
their ordinary meetings for distribution to teachers 
of science in London schools. 

British women students wishing to spend the 
coming academic year studying in Paris may like 
to know that three* residence scholarships for Hriti.sh } 
graduates studying at the Sorbonne or other in¬ 
stitution of higher learning in Paris are offered by 
the American U^veraity Women's Club, 4 Rue de 
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Chevreuse. Th6 value of each scholarship is 350 
franoi per month for nine months, and the rates 
charged by the Club are such that each scholar 
w'ould ncccl to pay an additional 500 francs a month, 
i.e. about 60/. tor the nine months. Applicants for 
these scholarsliips should send Ihcir names, stating 
their age, academic (juahfication.s and proposed course 
of study, to the Secretary, International Federation 
of University Women, g2 Victoria .Street, S W.i, not 
later than September 15. Each application should be 
supported by at least two references permitted to 
persons well aetjuainted with the camlidate’s career. 

Thk use of the local environment of the school as a 
.starting-point and source of material and interest in 
that school without exploiting it for vocational 
training is discussed in Rural School Leaflet No. ii 
of the Ihnted States Bureau of Kdueatuin, in which 
an attempt is made to show' in detail how this principle 
should be applied in agricultural di.stncts. It appears 
that in 17 states the teaching of ” agriculture ” in 
the elementary schools throughout the state lia.s been 
prescribed by law somewhat ])ree.ipitatcly. without 
regard to the fact that teachers witli the requisite 
sjiccial training are not available and without any 
chair definition of objectives or methods. Such 
precipitation is, the writer points out, tho more to be 
deprecated in view of the exceeding comph'xity of 
agriculture alike on the side of natural science, every 
branch of which it lays under contribution, and on 
the side of practice, wJierein it involves not only a 
great variety of arts but a inode of living. At the 
same time this very comjflexity makes a naive 
experience of agricultural happenings invaluable as 
a starting-point aiul source 01 nuilcvial and interest. 
Dealing with the social and economic aspects of the 
suhjc<‘t. he contends that even m the elemental 
schools teachers sh<nild nut fad (as lliev Jia\'o failed iu 
the [last) to emphasise the necessitv of the organisation 
of lannefs as a nu'ans of economy in distribution and 
st'lf-presetvatiou in the struggle for existence in 
competition with other organi.sed groujis. 

I)FVia.oi>ATRNTS in medical education in the United 
States during the past 20 years, and especially during 
the years 1020-22. arc summarised by l.>r. N. P. 
Colwell in Hulhitm ili of 1923 of the U.S. Bureau of 
Education. Since Ujo.[, wiicn the American Medical 
Association sUxrtcnl a campaign for laising educational 
standards, the dcvclojmients in respect of medical 
sidiooJ a<lmission reijuireinents, Uihoratory and library 
ecjuipment, niimlK'r and calilire of whole-time 
professors, and arrangements for clinical instruction, 
liave been such that these standards, formerly lower 
than those of tho principal European countries, can now 
challenge comparison with any in tho world. Simul¬ 
taneously the number of schooLs has been reduced by 
one-half—from 1O2 to 8i-—and the* mimher of students 
from 28,000 to ij.ooo iu igio, since when they have 
increa.scd to 18,000 Of 81 scliools, Gb, rated as class 
A, require two years of college work as a condition 
prececicnt to entry on their four-years' course. 
Although students’ fees, which formerly covered the 
cost of maintenance of the schools, have been largely 
increased, they amount now to little more than onc- 
tlurd of the cost. Along with improvement in medical 
schools has gone a corresponding advance in the 
standard of qualifications required by state medical 
licensing board.s, but the laws on the subject have 
to some extent been stultified by the existence of 
sectarian “schools” with low educational standards, 
which haw5 not been made subject to medical practice 
laws although their graduates assume the responsi¬ 
bility of undertaking to heal the sick. 
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Societies and Academies. 

Paris. 

Academy of Sciences, July 23.—M. Albin Haller 
in the chair —H. Deslandres : Mountain observatories. 
A description ol the heights, position, and equipment 
of tile existing nioiiiitam observatories. The four 
American observabines (IJck, Arequipa, Flagstaff, 
Mount Wilson) can be occupied all the year round, 
arc equipped with large instruments, and have already 
produced important results; of the othors, those 
on Mont Blanc, Pic du Midi, and I’ltna arc insuflicicntly 
equipped and observations can be made only for a 
short period of the year. For a new Vrcnch 
observatory Uevard (lu-ar Aix-les-Bains) and Fort 
Uomeu (Pyrenees), ailitudoH 1500 metres and 1800 
ihetre.s' rcsjieefiveiy, ha\e been examined. Fort- 
B(jinou posse.sses the advantages of possible occupation 
all the year round and <xisc at access. G. Bigourdan : 
The use ot a completely inje pinululurn ns a chrono¬ 
meter.—h'. hh Fournier. 'I ho forms of hull most 
favourable to higli specxls are only realised in nieing 
automobiles. —de Siguier, l.mear groups with bi¬ 
linear or {[uadratic invariant in the real and complex 
fiel<l.~S. Sanielevici. An application of the tcnsonal 
calculus Evans. Poisson’s integral—F. H. van den 
Durgen; Some technical apphoations of integral 
equations.—Jhuilc Belot: An attempt at the re- 
presentiition of the jienod ot eoiUinuous evolution, 
t, of thostaisa.safmu tioii of the effective temperature. 
(j. Application to the sun—K Jarry-Desloges : 'I'hc 
influence of the vaiious oJoincMits ol an objective 
(aperture, focal distance, magnilication) on the 
qtiality of leli'scojuc imnges. J >Kipliragm.s smaller 
than two-tlurds ol the riianicter of tlic objective 
cannot be usefully eiuj)i(»yed. As regards magiulica- 
tion there exists nn ojitiinum focal length of the 
rcfraelons, between 0 and b'ji) metres: this result is 
new and dillicult tocxiiliun.--!*;. Selety: Thcjiossibilitv 
of an inlinife potential, and of a mean velocity.of all 
stars equal to that of hglit.--Wl.idimir de B 41 aiVsky : 
A ])robicm of i-lasticity m polar eo-onimalcs. - Th, 
De Donder; Synthesis ol the gravilic.—Camille Gillet: 
Aijuecnis solutions, 'riie origin of osmotic eflects. 
Starting with the assuinjhton that water i,s a mixture 
in equilibrium of hydrul (H2O), dihyilrol (HjO)j and 
of polyhydrol {112^^)11. wlneli the first is gaseous, 
a theory is developed atlording an explanation of the 
existence of osmotic jircssnrc, tioccnlation of solutions 
and ot sols hi’ electrolytes, the flocculation of sols by 
other sols, and the formation of eniulsions.—A. 
Boutiric and M. Vuillaume : iitudy of the absorption 
spectrum of sols of arsenic .suljilude.—Alfred Gillet: 
Kcsearches on clectrodifTusion (migration of tlic ions). 
Expcrimt'iils on the migration ot tlie 10ns iu jellies 
(gelatine) containing .soilium sulphate. A. Lassieur : 
The electrolytic cslmialion of antimony- ff a thin 
coating of mercury is dcpositcil on the cathode, and 
the potential not allowed to go over 1*3 volts, the 
antimony subsequently deposited elcctrolytically is 
coherent and accurately corresponds with the weight 
of metal present.—h. J, Simon : The sulphochroinic 
oxidation of Ihe aromatic hydrocarbons and the 
present conception of graphite. ComparLson of the 
oxidation cjf aromatic hydrocarbon.s by sulphuric 
add with chromic acid and silver bichromate, together 
with the results of the application of the silver 
bichromate reagent to various forms of carbon and 
coal.—L. S. Glichitch: Tlic estimation of easily 
dehydrated alcohols in es.scntial oils. 'Phe estimation 
of free alcohols in essential oils by acetylation fails In 
the case of certain alcohols, water being removed and 
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hydrocarbons formed. By replacing acetic anhydride 
by a mixture of this substance with formic acid, this 
difficulty is overcome.—J. Orcel: The ba\"alite of 
B^-Vallon.— — Thiibaud: Researches on tlie 
mineralogical composilioii of some chalk marls of the 
Tertiary of Alsace.—A. Cholley: Evolution of the 
karstic relief of the Parmclan (Pr^alpcs de Savoie).— 
Henri Coupin : The supposed formation of cJiloro- 
phyll in. the dark. Experiments are described 
contradicting the view that etiolated plants can 
manufacture chlorophyll in ihe dark.—Jean Politis : 
riic formation of a glucoside (.saponarine) in the 
mitochondria,—A. Demolon and P. Bolschot: The 
activity of the biological phenomena in peat. The 
relative passivity of jicat from the biological point ot 
view is due t<» the poverty ot the medium in nutritive 
elements, and c.sjiccially phosphoric acid, and tlic 
results of the partial sterilisation of peat by heat 
cannot be attributed to destruction of toxins or to 
an action on the jirotozoa.—A. Quidor and Marcel A. 
Herubel: The psycho-physiology of visual phenomena. 
—“l‘aul Benoit: The polar globules of the egg of 
'! ubularui mesembryanthemum .—Jean Camus, J. J. 
Gournay, and Fiterre: The mechani.sm of insipid 
diabetc.s.—E. Lesn6. L. de Gennes, and Guillaumin : 
The action of light on the variations of calceniia m 
nckcls.—A. Juillet: jicmarks on the note by iMM. 
Chevalier and Mcrcicr on the pharmacodyamic action 
of tlic insecticidal principle of jiyrctlirurn flowers. 


Sydm:v. 

Linnean Society of New South Wales, June 27.— 
Mr. A. F. JJiLsset Hull, president, in the chair.—tr. I. 
Playfair: Notes on freshwater algre A Heiies of 
miscellaneous notes on algii’, lu winch twelve spi'Cies 
and h.nirtecu varieties are described as new . and 
remarks made on the (levelo])iuent ami hfc-lnstory 
of many species.—-Miss M. 1 . Collins : Studies in the 
vegetation of and and semi-arid New South Wales. 
Part i. The plant ecology ol the Banicr Lhstiict. 
I'hc pai>er consists of an introductory section m which 
the duel physiographic units ol New South Waies arc 
discussed in referena* to the formation ot the (rrcat 
Western Plains. The geologic, pliy.siographic, and 
climatic features of the Barrier Rajige are described, 
accomjianicd by an account of the chief plant 
assocbitions, and lists of species lor tlic dihereiU 
habitats. In a tinal discussion the dcvelojmicntal 
rclationship.s of the associations arc indicated.— 
Miss Marguerite Henry: A monograph of the 
freshwater Entomastraca of New South Wales. 
Part 111, Oslracoda. This paper gives brief de¬ 
scriptions of thirty-six .species of Ostracods, with their 
synonymy and keys for their identification. Seven 
species arc described as new, two are recorded tor the 
first lime in Australia and one for the first time iu 
New South Wales. A freshwater mcinlKir of the 
family Cythcridaj is recorded for the first time in 
Australia. J.ists are also given of the species that 
arc known to occur in other States. 
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The Life History of an a-Particle.' 

liy Sir Ernest Rotherford, F.R.S. 


I N this lecture I propose to discuss some of the 
properties of the high-speed ti-particle which is 
spontaneously ejected from radioactive substances. 
This flying atomic nucleus is not only the most ener¬ 
getic projectile known to us, but it is also an agent of 
great power in probing the structure of atoms, so that 
an account of the effects produced by it is of wide 
scientific interest. 

It is now well establislied that the a-particlc e.Kpelled 
from radioactive bodies is in all cases a helium atom, 
or, to i)c more precise, the nucleus of a helium atom of 
mass 4 carrying two positive charges of electricity. 

It is only when the expelled nucleus is stopped hy its 
passage through matter that it captures the two 
negative electrons required to convert it into the 
neutral helium atom. It i.s natural to suppose that 
the helium nucleus, which is shot out at great speed 
from the heavy nucleus of a radioactive atom, formed 
pan of its structure, h'or some reason, which is not 
as yet understood, occasionally one of the radioactive 
nuclei l)ieak.s up with explosive violence, ejecting the 
component Indium nucleus with higi) velocity. It is 
prohalnle that the a-particle in esaiping from tlic 
radioactive nucleus acquires part of its great energy 
of motion in ]iassing through the repulsive electric 
field surrounding the latter, but at present wc do 
not know the nature of the fortes which hold the 
complex nucleus together, or whether the a-particlc 
is at rest or in orbital motion in the nuclear structure 
before instability sets in. We know, however, that 
there is a very wide range of stability exliibited by 
different radioactive elcmcnl.s. In a .substance like 
radium A, the average life of the radioactive atom 
before ejection of an a-particle is about 4-3 minutes, 
for radium itself 2250 years, wliile in tlie case of a 
very .slowly changing element like uranium the average 
life i.s of the order of 7000 million years. 

It is known that the a-particles from a given element 
are all shot out with the same speed but that this speed 
varies from dement to clement. There is apparently 
a close connexion i)etween the velocity of ejection 
of the a-particle and the average life of the parent 
element. The shorter the average life of the element, 
the swifter is the speed of expulsion. Thi$ interesting 
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relation between the violence of the explo.sion and the 
average life of the dement holds in the majority of 
cases, but it is difficult at present to be at all dear of 
its underlying meaning. Sir William liragg long ago 
showed that llie a-parlide travd.s through mattef 
nearly in a straight line, and has a definite range of 
travel in a substance. Tiiis is well illu.strated by the 
tracks of a-particIes obtained by Wilson’s expansion 
metliod. The majority of the tracks are seen to be 
quite straight, apart from an <jc('asional deflexion near 
the end of the patli. At the end of the range the 
photographic and ionising clTcct.s of the a-partidc 
apparently ceji.se with great suddenness. On account 
of its great energy of motion, the individual u-partide 
can be detected by the scintillation it produces in 
crysialline rinc sulpliidc, by the effect on a' photo¬ 
graphic plate, and by special electrical methods, while 
the beautiful expansion method of Wilson shows the 
trail of each individual a-particlc tbruugli the gas. 

We are cnulflcd, puriiculurly by tJie .scintillation 
mctiiod, to count the individual particles, and thus we 
have at our command a method of great ddicacy for 
studying the effects produced by the passage of a-pax- 
tides through matter. In travelling through a gas 
the a-paitide pas.sos through the outer electronic 
structure of a large number of atoms and liberates 
electrons, tlius giving rise to an inten.se ionisation 
along the trac*k. The ionisation increa.ses to u maxi¬ 
mum near the end of the path of the a-particle and 
then falls rapidly to zero. 

A careful study has been made of the law of decrease 
of velocity of the a-particle in pKissing through matter 
by studying the deflexion in a magnetic field of a pencil 
of rt-particles befon; and after its passage through a 
known tliickness of matter. In most of these ex¬ 
periments we employ tlic et-particles of radium C, 
which have a range of about 7 cm. in air under ordinary 
conditions. 'I’he initial velocity Vq of these particles 
is known to be 19,200 kilometres per second, and the 
reduction of velocity can readily be followed down to 
about 0*4 Vg. At this stage the emergent range of 
the a-particles is less than one centimetre, and measure¬ 
ments are difficult, owing to the fact that a beam of 
tt-particles becomes heterogeneous and contains par- 
^2tf^moyjiQ^,wii;h,-di£fecwt velocities. ■ 



For this reason the velocity of the a-psrtit 3 e {aaaot 
be, followed with certainty below 0*58 V^. We muft 
,bear in mind that even at the lowest velocity at 
which it is possible to detect the a-partic1e by the 
scintillation or photographic method, it is still moving 
at a, high speed compared witli the positively charged 
particles generated in an ordinary discliarge tube. 

It is clear that ultimately the a-particle must be 
slowed down to such an extent that it captures electrons 
and becomes 4 neutral atom, but until recently no 
cviden(% ot this process of capture of electrons had 
been obtained. G. H. Henderson (Proc. Roy. Soc. 
A, 103 , p. 496, 1933) has recently added much to 
our knowledge of.this subject by examining the 
deflexion of a-rays in a magnetic field in a very good 
vacuum. For the success of these experiments it is 
essentia] that the apparatus in whicli the deflexion is 
observed should be exhausted to a very low pressure, 
corresponding to that required for a good X»ray tube. 
The reason of this will he seen later. When a narrow 
pencil of u-rays was deflected in a magnetic field two 
bonds were observed on the photographic plate, one [ 
the main band, due to ordinary a-particles carrying 
two positive charges, and another midway band 
which he supposed to consist of particles which had 
captured one electron, i.e. to singly charged helium 
atoms. At low velocities he also obtained evidence 
of the existence of neutral n-partides resulting from 
the capture of two electrons by the helium nucleus. 
In these experiments Henderson employed Schumann 
plates, where the film is so thin that low velocity j 
particles produce as much or more pliotographic effect I 
than the swifter particles. 

I have repeated these experiments, by the scin¬ 
tillation method, and confirmed the deduction of 
Henderson. I 3 y observing the deflexion of the mid¬ 
way band in an electric jis well as in a magnetic field 
I find there is no doubt the particles composing the 
midway band coasist of particles of mas.s 4 and 
(Charge i, i.e. to singly chained helium atoms which 
have the same speed as the doubly charged particles 
comprising the main band. 

■ Some recent experiments have been made by me to 
throw light on the conditions under which the flying 
a-particles may gain or lose an electron. The general 
arrangement of the experiment is shown in Fig. i. 

,A* fine platinum wire coated with radium B + C, hy 
exposure to the emanation (radon) .f^rves as a nearly 
homogeneeus source of u-rays, since the a-particlcs are 
emitted only from the atoms of radium C, which are 
too few in number to form a film on the platinum of 
even.one molecule thick. The a-rays from this source- 
pass through a narrow slit alx)ut 0*3 mm. wide and fa^ 
on a .of zinc sulphide. The .d»tr%|Ution ofj 


screen k idetez^ed by 
riiiation i&‘ a ^tak rbom,' Osmg 

outside the box. The vessel containing the^source ud- 
screen is completely exhausted by means of a Gaede 
and mercury diffusion pump, and if necessary the 
residual pressure can be measured by a Macleo^ gaug£. 
The twx is placed between the plane pole pieces of.fli 
large electromagnet so that tl)e pencil of a-rays is bent 
in the direction shown in the figure. Usually 
distance between the source and screen was 16 cmj, 
with the slit midway. The whole path of the rays Was 
exposed to a nearly uniform magnetic field and the 
deflexion of the pencil of rays was proportional to the 
strength of the magnetic field. Under normal ex¬ 
perimental conditions the' pencil of a-rays from the 



Imre radium C wire was bent a distance on the screen 
of about 15 mm, from the zero position without field. 
The field of view of the microscope w^s sufficient to 
take in the depth of the whole pencil of a-rays without 
the field. 

Special precautions were taken to prevent con¬ 
tamination of the screen by the escape of active 
matter from the wire in a low vacuum. It must be 
borne in mind that the' type of wire source cmployrf 
always introduces some heterogeneity in the beam S 
o-rays- even from the uncovered source. Tlxis is due 
to tile escape from the back of the wire of a-particles 
which are reduced in velocity in passing through the 
material. This effect is dearly manifest when the 
pencil of a-rays is deflected by a magnetic field; for 
in addition to the main band of a-rays there is always 
a distribution of particles extending beyond the main 
beam. The intensity of this heterogeneous beam' at 
any point is generally less than one per cent of the 
main beam and does not aeriousfy interfere with.^, 
.accuracy of the deductions discussed in this lecture, - 
In 'Fi^. a 'of' 
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tdo;jJ tSte teinc aufphidfc scr^n. Jjg, d jhows the 
rj^ult when a thickness of mica corresponding in stup- 
' ping power to 3^5 cm. of air is placed over the source. 
'The main band, due to He+ + particles,is sharply defined 
on the high velocity side, but there is evidence of some 
heterogeneity produced in the beam by its passage 
through the mica. As we should expect, the midw'ay 




hand (ilc.^ particles) lies exactly between the zero 
position and tiic main bund and ccntiiins only almut 
1/55 of the particles m the mam Iicam. Kig. 3 shows 
tlic distribution when the tlucknc.ss of mica is increased 
to correspond to a stopping power of about 6 cm. of 
air. both the main and midway bands arc no 
longer sharply defined us in the first case, but cadi 



\t$ intensity is small compared with that of the midway 
band. There is also a sparse distribution';.o|. ..faint 
particles between the neutral and midway band,' 
jirobably due in part to scattering of the a-particles by 
the edges of the slit and possibly in part duo to recoil 
atoms of oxygen and other dements constituting the 
mica. The distribution of the charged and uncharged 
helium pariides for a still lower velocity will be seen 
in curves A, B, Fig. 4, w'liidi will be referred to later. 
It is seen that the relative number of He^. to Hc+^. 
particles lias increased ; similarly, the relative number 
of neutral particles is much greater. 

We may now consider the interpretulion to be placed 
on these oliscrvations. IL is dear that the particles 
emerging from the mica consist of doubly charged, 
singly diarged, and neutral particles, but the relative 
number of these tlirec types varies markedly with the 
stopping pow'cr <jf tlie mica plate. Wc may suppose 
that tiie a-jMirtide in passing 1 hrongh the outer electron 



FlO. 4. 

structure of the atoms in its path occasionally removes 
and cajrturcs an electron. This electron falls into a 
stable orbit round the doubly charged helium nucleus 
and moves with it. 

This singly charged atom will, however, have only a 
limited life, for in passing through other atoms the 
electron is knocked off and the singly charged a>particle 
reverts back to the doubly charged type. This process 
of removal is analogous to the ordinary process of 
ionisation where an electron is ejected from an atom hy 
a collision with an a-partide; for as a singly charged. 


Fic. 3. 

consists of particles with a considerable range of veloci¬ 
ties. The relative number of He+ and ne++ particles 
is about 1/8 for the swifter particles, but this ratio 
increases with decreasing velocity. The midway band 
^.extends and joins the main band where it can no longer 
be followed. The brightness of the scintillations due 
to He4, particles falls off obviously and continuously 
, ifrom A to B. At this stage, too, some neutral particles 
th^,;appes,tjmce,. sISW 


particle can remove electrons from another atom, SQ. 
there is a diance that the He.^ particle should lose its 
attendant electron. We may thus consider that two 
opposing processes are at work^ one resulting in the 
capture of an electron and the other leading to its 
removal. From the data given later it w 411 be seen 
that this process of capture and loss may repeat itself 
more than a thousand times in the flight of an a- 
particle, so tha; the average path travelled by an o- 
particle before capture of an electron or before loss -of 
.tbe^toed dtCWo i^'Stnall compared with the tdinl 
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distance of travel of the a-partide before it comes to 
rest. It is clear from this, for a given velocity of o- 
particle, that there must he a momentary equilibrium 
between the numl)er of Hc^. and IIe+ , particles such 
that, on the average, tlie num])er of captures in a given 
small distance is equal to the number of losses. 

It is very convenient to suppose that for a given 
velocity each He^ , ])arLtcle has a mean free path Aj 
cm. in the material before it captures an electron, and 
the lle^ particle a mean free path Aj cm. before it 
loses its allerulanl election. No cl(;ubt some of the 
individual particles lrav«-I distances much shorter or 
longer than this mean distance before either capture or 
loss, but in i-onsidering u largo number of particles we 
may suppose ihero is an average distance tr.ivcrscd 
before capture or loss, to he called the mean free path. 

When He, ^ particles traverse a small distance 
(ix of a material the number which capture electrons is 
N,d,Y/Ap If N.^ lie, par?ides are jiresent the numlxT 
whi('h los(‘ an <‘Iectron is Ng^^v/Ag. But we have seen 
that when an eijuilibrium is set up, the number of cujv 
lures in a gnen distaiic?' must equal the number of 
losses, J'ajLialing these two expressions, it is seen that 
Nj/Ni'- Ag/Aj, or, in other words, the relative number of 
llc+ to fle^ , partides is pniportional to the ratio of 
the mean free p?uh for loss to that for capture. Since 
by the .scintillation method the ratio N^/Nj can be 
measured for any N’eJoeUy, by using different thick¬ 
nesses of absorber w'e can thus detennine the ratio of 
the mean iree jiatlis for capture and loss for any 
velocity. 

The actual value of the mean fa’c path Aj of the 
llc+ particle before it loses its electron can he directly 
determined by ex))erinicnt. Supiiose the microscope is 
focussed on tlie midway liaml of Fig. 2 and the numlxir 
of scintillations jicr minute observed m a good vacuum. 
If the pumps are shut off and a small quantity of air or 
other gas is introduced into the apparatus, the number 
of scintillations is found to diminish with increasing 
pressure of the air until the band has completely dis¬ 
appeared, This takes place at quite a low pressure of 
air, for example, for a pressure of about 1/4 mm. in the 
Ixix. 

The explanation of this result is obvious. The Hc+ 
particles which escape from the mica occasionally 
collide w'ith an atom of the gas in its path, and the 
electron which it captured in piussing through the mica 
is removed. In such a case the He^ becomes again an 
He+^. particle, and the latter is twice as easily de- 
flcci.ed in a magnetic held as the former. Suppose the 
collision occurs for tlie first time at the point P (I^g. i). 
The particle after losing its electron travels along a 
otw path shown in the figure, and the portide no 
longer strikes the part of the screen viewed by the 


microscope. It is found that the number of scintilla¬ 
tions seen in the microscope falls off according to ap 
exponential law as the pressure of the gas is raised. 
Such a result is to Ixj expected, and from this data the 
avert^e distance which the He^. particle traverses 
before it loses its electron can be simply deduced. 
Certain .small corrections are necessary to take into 
account the finite width of the band of scintillations as 
seen in the microscope, but we need not enter into 
details at this stage. It is convenient to express the 
mean free path Aj in air of the Hen particles, not as the 
average length of path traversed in the rarefied gas 
before loss, liut as the distance traversed in the 
gas al .standard pressure and temperature. For ' 
ample, in a certain experiment, the mean free path m 
air of the particle was found to be 12 cm. at a pres-sure 
of 0-040 mm.; this corresponds to amcan free path of 
0-0063 mm. at standard pressure ana'tcmpcraturo. 

In this way thr mean free jiath in air betnre loss of 
an electron ha.s In-en measured for different velocities, 
and It has Ijccn found over a considerable range that 
the mean free jiath varies directly us the \ elucity of tlie 
a-part»i‘lc.so that the mean free path iiecomes shorter 
as tlic velocity of the u-particle diminishes. Since we 
may regard the loss of an electron from the singly 
charged jiarticlc as tite result of a proee.ss ul ionisation, 
such a relation is to be expected, and indeed, if we lake 
into account the strong binding of a single electron by 
the ITe^ nucleus, the mean free path for loss is of 
the same order as that calculated from considerations 
of the number of ions jjer cm. pruduci'd liy the n- 
particle in air and oilier guse.s. C'omjmrisons have 
lu-en made of the mean free path in air with that in 
hydrogen and helium. Its value is 4 to 5 time.s longer 
in hydrogen and more than 5 limes longer in helium. 

Now that tlie mean free path Ag is known, the value 
of Aj for capture can be deduced if tlie ratio N^/Nj is 
also known. A difficulty, however, ari.ses at this point. 
In order to measure the ratio Nj/Nj it is necessary lliat 
the active source should be covered with mica or other 
solid material. Gas cannot be used conveniently. It 
was found, however, tliat the ratio was the same 
within the limits of error whether the a-particles were 
reduced in velocity by passage through celluloid, mica, 
aluminium, or silver. For this purpose the mica was 
kept the same and a very thin sheet of the substance 
under examination spread over it. The thickness of 
the sheet was sufficient to set up a new equilibrium 
lietween the singly and doubly charged particles, but 
not sufficient to alter materially the velocity of the 
ionising rays. 

Since the value of the ratio N^/N^ suffMS no appreci-,. 
able change.for absorbers of S4ch different atomic 
weights, we may tatio 
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hypothetical sheet of solid air woukJ be the same as for 
mica. 

We have now all the data required to determine the 
values of Aj and Aj corresponding to «-partides of 
different velocities. The results are given in tlie follow¬ 
ing table for three different velocities. The mean free 
paths are expressed in terms of millimetres of air at 
standard pressure and temperature. Vj,, the maximum 
velocity of the a-particles from radium C, is 1*9 xio* 
cm. j)er second. 


-- 

Vd<x i(y V io 
terms of 

a,a,-n,/n. 

for Miea. 

Me.ui T-n c I'lilli 
A, fur Lo-.-. Ill Air. 

Mcjii !t«- I’.illj 
A, for laptutv 

III Air. 

o«j 4 

1/200 

o-oii mm 

i'2 mm. 

07O 

1/07 

0-0078 mm 

o*5i mm. 

0*47 

r 

>/ 7-5 

0*0030 jnm. 

0-0J7 min. 


It has Ixicn seen tiiat tlic mean free jxith for loss 
varic.s directly a.^ the \cl(K'ity, and thus only alters in 
a ratio o( about i to 2 over tlic range t)f velocities given 
in the tabic. On the other hand, the ratio A^/Aj in¬ 
creases very ra])idly witli diminution oi velocity varying 
.i])proxnnutclY as V **. From tins it follows that Aj 
varies as V*’, thus decreasing l)y a factor of 60 or more 
when the vclocily is halved. 

From tiiese data and relations if can ciisily l)e cal¬ 
culated that the mean free path for capture should he 
equal to that for loss for a velocity about 0-3 Vo, and 
for tins speed tlienumliers of He^ and lTe4 + particles 
should he equal. 

The actual value of the velocity for equality of the 
two types in a special eX])eriment was found to be 
0'2g Vq, in good agreement with the calculated value. 
It is a dillicuU matter to determine the values of A^ and 
Aj for velocities less than 0*3 Vj,, for not only arc the 
scintillations weak m intensity and difficult to count 
with accuracy, but also the is.suing rays are very hetero¬ 
geneous and no longer show well-defined edges on the 
high velocity side. It was, however, noted that the 
ratio Nj/Nj rapidly increased below the velocity 
0-3 Vo- 

We have so far dealt with the equilibrium between 
He+ and IIe+4 particles. It is clear, however, that 
similar considerations apply to the equilibrium between 
singly charged and neutral helium particles at low 
velocities of the a-particle. It was noted that tlie 
neutral particles appear prominently after the ray^ 
have passed through mica of 6 cm. stopping jx)wer, but 
no doubt they could be detected for still lower stopping 
power. These neutral particles, of course, produce 
scintillations, but of an intensity corresponding to an 
a-particle of low velocity.. These neutral particles prob¬ 
ably lose and regain an electron many times before 
they are stopp^ or Othst afesbtl^. 


'material. This effect was shown by introducing gas 
at low pressure into the apparatus, w'hen thfe scintilla¬ 
tions due to the neutral pitrliides diminished in number 
and ultimately vanished. The exj>lanation of this is 
similar to tliat given for the disujjpearance of the He^ 
band, for tlie neutral particles occasionally lose an 
electron in j>assing through the gas and arc then de¬ 
flected away from the zero position by the magnetic 
field. 

It was estimated that the mean free path in air for 
conversion of neutral helium particles to singly charged 
particles was about 1/600 mm. No doubt this is an 
average for particles of very different velocities which 
may be present in the neutral band. 

For the higher velocities we have to deal mainly 
willi the interchange lle^^^He,. For velocities 
less than 0-5 the interchange He^ also comes 
in and becomes all-important for velocities less than 
0*3 Vq. No dtmbt, as Henderson has shown, at still 
lower velocities most of the He ,.4 particles disappear 
and the llc^and Jle, particles predominate. 

At tliesc low velocities, counting scintillations be¬ 
comes very difficult and uncertain, and the photo¬ 
graphic method, as used by Henderson, is preferable. 
It will be a matter of very great interesl to examine 
whctlier the relative number.s of the tlirec types of 
particles alter when tliu a-puriicles are slowed down 
by i>assagc through different materials. This side of 
iJic work is being attiu-ked by Mr. Henderson in the 
University of Saskatchewan. 

There is one very interesting point tlmt may be con- 
•sidcred here. It has been shown that these singly and 
doubly charged a-partieles are alway.s present after the 
tt-rays have passed through mica or other absorber, 
but are there any singly charged particles present when 
a-purticles escape from a wire coated wjlii an infinitely 
thin deposit of acti\ e matter ? 'i’his was first tested 
for a platinum wire coated with a deposit of radium 
B+C, by exposure to the radium emanation, when it 
was found that singly charged helium atoms were 
present in about the equilibrium ratio for this velocity. 
This a rather surprising observation, but it was 
thought it might result from the fact that by the recoil 
from radium A the radium B particles penetrate some 
distance into the material of the wire. Under these 
conditions many of the a-particles expelled from 
radium Chave to pass through a small but appreciable 
thickness of matter before escape from the wire and 
might thus capture electrons. This cJplanation 
seemed unlikely because _lhe average distance pene¬ 
trated by the recoil atom is only a minute fraction of 
the mean free path for capture at such high velocities 
of the a-partide. The experiment was tried with a 
nickel mrejpn wtiidi fadium C bad been deposited on 
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the surface by the weH-known method of dipjnng the 
wire in a ‘hot solution of radium C. In this case the 
difficulty due to recoil is absenl,but the number of 
singly charged particles was the same as before. 

It is very significant 1 hal the relative number of singly 
and doubly diargcd particles is about the equilibrium 
ratio to be expected wlicn ilie wire, after being activated, 
is coated with an appreciable thickness of chopper or other 
material. We can saircely supfxxse that singly as well 
as doubly charged particles are actually lii^eraied from 
the radioactive nucleus itself, for even if it he supposed 
that an «-partide with an attendant electron is ex¬ 
pelled, the electron must be removed in escaping 
through the very powerful electric field close to the 
nucleus. It is miicli more probable that the doubly 
charged a-particle in passing through the dense distri¬ 
bution of electrons surrounding the radioactive nucleus 
occusionally captures an electron, and tliatlhe process 
qf capture and loss goes on to some extent in escaping 
from the radioactive alum. This seems al first sight 
rather-unlikely when we consider the relatively large 
number of atoms an n-particlc ordinarily ^Misses through 
before equilibrium between capture and loss is cstal)- 
lished, but it is well known that the chance of efiective 
electronic collisions appears in general to be greater for 
a charged particle expelled from the central nucleus 
than for a simtkr particle ])assing from outside through 
the electronic distribution of an atom. It may lie 
that those electrons, the orliital motion of whidi round 
the nucleus is comparable wiili the speed of the a- 
particle, arc fxarticularly effective in causing capture or 
loss. 

So far we have dealt mainly with tlte distribution in 
a magnetic field of the particles in u vacuum after their i 
escape from a mica surface. Some very interesting 
points arise when the distribution is examined in the I 
presence of sufficient ga.s to cause a rapid interchange 
of capture and loss along tlie path of the a-partide in 
the gas. Thi.s is best illustrated by a diagram, Fig. 4, 
in which the results arc given for u-partidcs escaping 
through mica with a maximum emergent range of 
about 4 or 5 millimetres in air. Curves A and B give 
approximately to scale the distribution of IIe+ and 
He+4. particles in a vacuum, while C gives the 
relative number of neutral particles under the experi¬ 
mental conditions. Suppose now sufficient air is intro¬ 
duced into the vessel to cause many captures along the 
gas but yet not enough to reduce seriously the velocity 
of the a-particles. The first salient fact to notice is 
that the distributions A, B, C vanish and there remains 
•a distribution of particles (curve D) about midway 
1 between A and B. This band Ls narrower tlian either 
A pr C, and its height at the maximum much greater 
than either. It is evident that the particles have been 
^ compressed into a band of much narrower width than 
• the normal distribution in curve B. 

This i.s exactly what we should expect to hapjicn. 
The swift^ particles present suffer less capture than tlic 
. slow; consequently the average charge of the swifter 
, a-^portides along the gas is less than ie, and their de- 
'flmon is less than the swiftest partides shown in 
•carve, B. ' On the other hand, the slower a-particles 
hava^fta average charge nearer le than it and.art 
#tiU le^a deleted than swifter patri^. 
Tf- /ilMr that ibfafeiresultmff dktrthurioh ,al oiia^ ^ 


j tides Widi inside the vessd be concentrtttd dver 

^ a muiffi narrower width than the main band of 
particles. From calculation based on the laws of* 
capture and loss, the width of the band under the CJC*^ 
perimenta! conditions can be deduced and is found to 
be in good accord with experiment. It will be seen to ■ 
be significant that similar results have been observed, 
for hydrogen under corre.sponding conditions. 


General Discussion of Results. 

Attention may now be devoted t^xon|||||||ti^^of 
the results' so far obtained and 
explanation on present views.'’ liWie pla<!e, ftris 
important to emphasise the large nuWbeP'of capture 
and losses that occur during the flight of an «t-particlc 
from radium C. While the mean free path of the a- 
jmrlicle from radium C of 7 cm. range is about 3 mm, 
in air, its value rapidly decrease.*? with lowering of the 
velocity of the a-particle and is probably about o-oo^ 
mm. for a velocity of 0*3 Vq. It is not difficult to 
calculate tliat not far short of a thousand interchanges 
of charge occur during the path in air of a single particle 
between velocities Vq and 0-3 Vq. While the data so far 
obtained do not allow us to calculate tlie numlK^r of 
mtcrchangos of charge that occur between vchxfitics 
0*3 Vjj and 0, it seems probalile that the number is con¬ 
siderably greater than a thousand. We liave already 
pointed out that for low velociiie.s the nilcrchunge 
He^^llCo predominates. When wc consider the 
rapidity of interchange of charges of the u-partide at 
average velocities, it seems dear tiiat we cannot expect 
to observe any appreciable difference in power of pene¬ 
tration between a beam of rays of the same velocity, 
whether consisting initially of singly or dnulily charged 
partides. It is dear that a singly diargcd particle 
after ])enetrating a short distance is converted into a 
doubly charged particle and vice versa, and that the 
effects due to the two beams should be indistinguish¬ 
able. Henderson tried such absorption ej^eriments, 
using the photographic method, but w^ indefinite 
results. ' 

When an a-particle captures an elecll^ the latter 
presumoldy falls into the same orbit roil|J the helium 
nucleus as that which- characterises an ih^sed helium 
atom, i.f. an atom which has lost one electron. When 
the tt-particle with its attendant electron passes swiftly 
through the atoms of the gas in its path, it will not only 
ionise the gas but will also occasionally lie itself ionised, 
will lose its' attendant electron. When we take 
into account the strong binding of the first electron to 
tlie helium nucleus—ionisation potential about 54 volts 
—^the mean free path for loss of the captured electrons in. 
air is of thp. right order of magnitude to be expected 
from considerations based on the ionisation by the <x- 
particle per unit path in air. While we can thus offer 
a quantitative explanation* of the mean free path-for 
loss observed experimentally, the inverse problem of 
the capture of an electron ]>y the flying a-particle jh: 6- , 
sejits very great difficulties. ' 

In the actual case, the a-particle is shot at high spee^'"' 
through gas molecules which for all psactical purpos^ 
may be supposed , 



^ ‘that 6i t&e a^^i^ide. NoW'^t^te ma^ot^ * 
locity of an a-partide Irom radium C is equivalent'tn 
hat gained by an electron in falling freely l>etwecn a 
llffennce of potential of about looo volts; so that 
he elections comprising the molecules of air or other ; 
^ have a velocity of translation numerically equal to 
JuB. For brevity, it is very convenient to speak of 
Velocity or energy as that due to a " looo-volt ** 
itfictren. 

’When the electrons in an atom pass close to the o- 
ne of them may be removed from the parent 
a collision, energy being required for this 
the'wnisation potential for oxygen or nttro- 
Sout 17 volte, which is a very small quantity 
^ed with the energy of translation of a looo-voIt 
ilec^n. ♦ 

If we consider the forces involved between an a- 
sarticle and moving electron as of the ordinary electro¬ 
static type, the electron will describe a hyperbolic orbit 
round the nucleus, tl\e angle of deflexion of the path 
Df the electron resulting from the collision depending 
3n the nearness of approach of the electron to the 
nucleus. On ordinary dynamics, the electron will 
never be captured in such a collision if there is no loss 
nf enei^y by radiation. If capture for some reason 
results from the collision, it means that an amount of 
energy corresponding to at least a looo-volt electron 
has in some way been got rid of. This loss of energy 
may be supposed to be due to some interaction between 
the u-partidc and colliding nucleus with its attendant 
electrons, or to the loss of energy by radiation during 
the collision, 'Hie first supposition seems at first sight 
plausible, for we know that the innermost electrons of 
oxygen or nitrogen are strongly bound and require 
energy of the order of 500 volte to remove them from 
the atom. But there is one very strong and, it seems 
to me, insuperable objection to this view. 

I have found that the deflexion in a magnetic field 
of a pencil of a-particles passing through a suitable 
pressure of hydrogen is similar to that shown in curve 
Fig. 4 for air. This shows that the u-purticle passing 
through hydrogen captures electrons of energy about 
120 volts to about the same degree as in air. Now we 
know that the elec Irons in the hydrogen atom or mole¬ 
cule are lightly bound, and an energy of not more than 
a 30-volt electron, suitably applied, would entirely 
separate the component nuclei and electrons in the 
hydrogen molecule. In the case of hydrogen, therefore, 
we cannot hope to ‘account for the requisite loss of 
energy, which for the experiment considered is about 
100 volts. If these experiments with hydrogen are 
correct, and are valid for all velocities of the a-particle, 
we' arc driven to conclude cither, that some unknown 
factors are involved in the capture, or that the loss of 
energy of the electron must be ascribed to radiation. 
In^such a case, capture of an electron may be regarded 
as the converse of the photo-electric effect, where radia¬ 
tion falls on matter and swift electrons are ejerted 
fljCHU the matter. ' In the case under consideration, 
Sections are shot towards a charged nucleus arid 
electron is captured with the emission of 
Budi.an h;— 
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ener^ of the a-partiefe. Thu seems to^ an 
pectedly Urge amount,-but cannot be ruled out 
possible in the present state of our knowledge. 

In the discussion of this very thorny question, 1 ; 
have confined myself mainly to the case of capture 1^- 
the swift a-partide, where the difficulties of explmiatioir’ 
are much greater than for capture at slower velociritf|’; 
Our information is at present too incomplete to give^ -' 
decisive answer, but there seems to be no doubt thft' 
the unexpected frequency of capture of electrons li^;. 
swift a-particles raises many new and interestfaijjp' 
questions of the^ nature of the processes that cun ocora , 
in collisions between electrons and matter. .... 

1 need scarcely say that the phenomena of captm 
and loss are not confined to the a-particle, but ers' 
shown by all charged atoms in swift motion through *• 
ga.s, and were long ago observed in the case of pontiv^ 
rays. On account, however, of the high velocHy-of. 
a-]xirticles and the ease of their individual detection, the 
process of capture and loss can be studied quantitar 
tively under simpler and more definite conditions than 
in the case of the electric discharge through a gill at 
low pressure. ? ‘' 

On this occasion I have devoted my attentioft'-t 0 
the most recent additions to our knowledge, of the U!e 
history of the u-particle. This knowledge h|s, been 
obtained from the study of the rapid interchange (>f 
charges when an a-particle passes through matter, t, 
have only incidentally referred to the numertfiis colfi- 
sions with electrons along the track of the a-partide 
which result in dense ionisation. I have omitted any 
consideration of those rare but interesting eneountftrs 
in which an a-particle is deflected through a large angle 
by a close collision with a nucleus. 1 have omitted, 
too, the still rarer encounters wliich may result in ^ 
disintegration of an atomic nucleus like that of nitrogen 
or of aluminium. We have seen that an a-particlc ba« 
an interesting history. Usually it is retained as an 
integral and orderly pa-rt of a radioactive nucleus for 
an interval of more than a thousand million yeaa. 
Tlien follows a catadysm in the radioactive nucleus j. 
the a-partide gains its freedom and lives an indepen4ent 
life of alx)ut one hundred millionth of a second, during 
whidi all the incidents referred to in this iectuia 
occur. 

If we arc dealing with a dense and compact uranium 
or thorium mineral, the a-partide after acquiring two 
electrons and becoming a neutral helium atom may 
imprisoned in the mineral as long as the mineral exists; 
The occluded helium can be released from the mineral 
by the action of high temperature, and after removal 
all otlier gases ran be made to show its presence by the 
characteristic brilliant luminosity under the stimulus 
of the electric discharge. In the drcumstances of such 
an experiment, only small quantities of helium ore 
liberated. Large quantities of helium, suffideat to 
fill a large airship, have, however, been isolated &0Rr 
the natural gase.s which escape so freely lr<Hn -the 
earth in various parts of Canada and the.United 
Stat^. It is a striking fact that every single atoni 
of this material has.in all..probability.had.the hfe 
li€re;de*cribed.« 


' Addendum.^ ., • ^ 

, ^ It may be of interest to give here a bri^f revt«r of 
some additional facts in connexion with the a-particle, 
brought to light in recent years. It has long.been 
known that a-particles, although projected from the 
^source at the same speed, travel unequal distances 
through a gas. For example, the maximum distance 
travelled by the a-partidcs from radium C in air is 
j^'04. cm. at 760 mm. and 15® C., the minimum distance 
is alx)ut 6*4 cm., and the mean distance about 6*8 cm. 
Some “ straggling ” of the a-particles is to be anti¬ 
cipated on genenil grounds, since the a-particle loses 
its energj' mainly in liberating electrons from the atoms 
pf matter in Its path. On the laws of probability, one 
o-partidc may meet more atoms and liberate more 
electrons than another, and thus lose energy at a faster 
rate. The amount of straggling observed is, however, 
much greater than can be accounted for in this way, 
and the occasional large deflexions of the a-particles 
due to nucl<;ar collisions are so rare, except near the 
end of the range, that they do not seriously influence 
the final distribution. 

Henderson has suggested that the property of an 
o-pAiticle of capturing and losing electrons will introduce 
% new factor in causing straggling. No doubt this is 
the cose, but the rates of capture and loss observed 
appear, to bo too rapid to account entirely for the 
discrepancy between theory and experiment. Another 
interesting suggestion has been made by Kapitza to 
account for the magnitude of this straggling. From 
the experiments of Clhadwick and llieler on the collision 
between a-particles' and hydrogen nuclei, it has been 
deduced that the a-particle or helium nucleus has an 
asymmetrical field of force around it. This asymmetry 
of the electric field must become small at the distance 
of the orbits of the electrons in the neutral helium atom, 
may Abe sufficient to fix the plane of the orbit of 
an electron relative to the axis of the helium nucleus. 

Suppose that the a-particles liberated from a radio¬ 
active source have their axis orientated at random, 
and that the direction of the axis of each individual 
particle remains unchanged during its motion. In 
siome cases, for example, the captured electron will 
describe an orbit of which the plane i.s neuriy in tlie 
direction of motion of the a-particlc; in other cases 
nearly perpendicular to it. It is to be expected, 
^owever, that the chance of losing the captured 
alftctron by collision will he greater in on/ cose than 
the .other; or, in other words, the mean free path of I 
the singly charged a-particle before loss of its electron | 
will be difierent in the two cases. 

., Oh this view, it is to be anticipated that one group 
of a-particles will lose energy faster than the other, 
and the ranges will lie different. In order to test 
whether u-particles show the individual differences to 
be expected on this theory, Kapitza has photographed 
ip the Careiidisli Laboratory the tracks of a number , 
^ a-particles by the Wilson expansion method, using 1 
4 Strong magnetic field of about 70,000 Gauss, produced ! 

^ did ant form p<iTt of tho Rojral In’ititutina disuiune, but it may 
wefttUp aundetuent utiR gr two of the puintk «urve%'ed m Iliat locture. 


ttjrTwt ol ywt-iRtesa(ky> 
fi 4 d was su^ently strong to 
'bending of the track of the a-porticle. It jpg 
that the curvature of the-tracks at equaf^iataiic^Sj 
from the ends showed marked variations. Before'to^;; 
definite decision can be reached, a large number^^ 
tracks obtained in this way must be carefully measux^ 
up and allowance made for the'sudden bends-Whiqh! 
occur due to a nucl^r collision with the atoms dt’ 
nitrogen or oxygen. The frequency of these bends' 
near the end of the range complicates the interpretation 
of the apparent curvature which is measured. Th#"’ 
experiments, which are still in progress, aijdiffic^' 
and require great technical skill, and it will be a matter 
of much interest if any definite asymmetry in the 
orbits of the singly charg^ a-particles can be established 
by this or other methods. If such an asymmetry exists,, 
it must influence to a small extent the arrangement of 
the two electrons round the helium nucleus and possibly 
their spectrum. 

During tiie past two years, Blackett, in the Cavendish 
Laboratory, has made a careful examination of the 
frequency of occurrence of sharp bends or forks in the 
tracks of a-particlcs near the end of their range in*.air 
and other gase.s. For this purpse, a simple form of 
Wilson expansion climber, of the type designed by 
Shimizu, ha.s been used, and each track has been 
photographed in two directions at right angles to each 
other to fix thp angle of the forks in spice. A large 
number of photographs have been taken, and the 
frequency of the forks has been examined in different 
gases, particularly in the lust centimetre of the range 
of the a-particle. Assuming that these forks arise 
from nuclear collisions, it is po.ssible to deduce from 
tlie exprimental data the variation of velocity of the 
a-particle near the end of its range. It is known from 
the work of Geiger and Marsden lliat the maximum 
velocity v of the a-particle.s of emergent range K is 
given by t/® ce 7 ?, w'hen R is not less than one centimetre. 
Blackett finds that this relation between velocity imd 
range no longer holds near the end of the track but is 
replaced by a relation of the form « R. 

In the course of these experiments a number of 
well-defined forks have been plwtographed in hydrogen, 
helium, air, and argon by Blackett, and also by Auger 
and Perrin in Paris. By measuring the angles between 
the original direction of the a-particle and the direction ' 
of the colliding particles after collision, the accuracy j 
of the laws of impact can be directly tested. The, , 
results are found, within experimental error, to be in' 
agreement with the view'that the impacts are perfectly 
clastic and that the consolation of energy and of 
momentum hold in tbese|JlH|^r collisions, (inversely, 
by assuming that the are perfectly elastic, it',', 

is possible to deduce the mass of thq recoil atom in 
terms of the a-particle of mass 4*00. For example, ; 
a fork in helium gave the mass of the recoil atom 4*0^ 
and a fork in hydrogen gave the mass of the reew’' 
atom i'024. In a collision between the a-particle and , 
a helium nucleus the angle between the forks sb^uli^';: 
l>e exactly a right angle; the value measured 
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K ■ ’’ feTbltttlbn la'the’UnltKl Stated' 

T he movement in some of the Soutl»OT ’^nd 
We8tcrn*L’nited States to suppress the teoeinig; 
of evolution in sehools and universities is an intl^^sta^ 
and somewhat disconcertinp phenomenon. AiLjit‘Wij 
1 who, all unwittingly, dropped the spark which 
the fire, I welcome the invitation of the 
Nature to comment on the consequences. . 

First as to my personal share in the matter. ’ 
Toronto meeting of the American Association -1 
addressing a scientific gathering, mainly profesbtna^ 
The opportunity was unique inasmuch as the autji^ce; 
included most of the American geneticists, a ,body 
several hundreds strong, who have advanced-'et^t 
science with such extraordinary success. I the^JpfO 
took occasion to emphasise the fact that thd^i^^o 
one doubts the truth of evolution, we have as Jtrt.no 
satisfactory account of that, particular pai^- ^ ,tte 
theory which is concerned with the origin in 

the strict sense. The purpose of my address -was to- 
urge my colleagues to bear this part of tha-problem- 
constantly in mind, for to them the best chahets-of-a 
solution are likely to occur. This theme was 0 .£ count 
highly academic and technical Neverthelest,' -to 
guard against misrepresentation, 1 added the, fqUoWfcg 
paragraph by tlie advice of a friend whose judgri»at- 
proved sound, though to me such an addition, looked, 
■superfluous. , , ; V'* 

“ 1 have put before you very (rankly the considera¬ 
tions which have made us agnostic as to iho, acti^, 
mode and processes of evolution. When such.oonft^ 
sions are made the enemies of science see their chaiite-t 
If we cannot declare here and now how species arosB| 
they will obligingly offer us the solutions with-wiiA 
obscurantism is satisfied. Let us then proclmj^'^It^, 
precise and unmistakable language that ouf^ |a)tb;id, 
evolution is unshaken. Every available line ftf ai^gu- 
ment converges on this inevitable conclusion.,. The, 
obscurantist has nothing to suggest which is -worth-;,It- 
moment’s attention. The difficulties which ,.yeSgb' 
upon the professional biologist need not trouble.tbe 
layman. Our doubts are not as to the reality or 
of evolution, but as to the origin of species, a 
almost domestic, problem. Any day that 
be solved. The discoveries of the Igst twenty-rfviy^ 
enable us for the first time to discuss these 
intelligently and on a basis of fact. Th* syifthMis 
will follow on analysis, we do not and cannot.doUbt.". 

The season must have been a dull one, for upon this 
rather cold scent the more noisy newspapera,went off 
dull try. with scare-headings," Darwin■Sh)wnBi,“-;^ 

'JU-jll* a-V. ■- , 'i . ’f-r --I, 
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AJl this seemed foolish enough, and that practical 
consequences would follow was not to be expected: 
Nevertheless, Mr. William Jenninj^s Bryan, with a 
profound knowled^T of the tk-oioral lioart, saw that 
somethin^’’ ronld be made of it an<l introduced the 
tO[>ic. into Ids < .unj);n<.'n, winch, lliouiili so lar harmless 
in the great i ities. lias worked on the minds of simpler 
communities, in Kentuck\ a lull for .suj)pressm«{ all 
evolulionurv tea< king jw-sseil tin* House ol Kcjiresenta- 
tives, and was only rejeited, 1 believe, by one vote, 
in the Senate ot tliat State. In Arkansas the lower 
hou.se passeil a lull to the same effect almost w'lthout 
opposition, but the Senaie llirew' it out. Oklahoma 
followed a similar course. In Morida. the House ot 
RepreSenlali\(‘s has ]>assed, by a two-lhirds voti*. a 
resolution forbidding au\' ins’tnieior ‘’to teai'h or 
perrpil to be taught Atheism, agnosticism, Darwinism, 
or any otbei hy[jolliesis tliat links man m Idood 
relation to any form ol life ” 'I'lus resolution was 
lately expected to pass the Senate. A inekmclicdv case 
has been brought to my imtue ol a leacJier m New 
Mexico who has iieen actually dismissed ironi his 
appuinUnent for teaching esohition. This ;.s said to 
have been done at liie msiieation ol a rcvi\ahst who 
visited the dislnc-t. selling ^ilr. Ihyan’s book. 

The ehicl interest of tliese proceedings lies m the 
indications tiie\ give ol w'hat is to be e\pceted from a 
genuine deniocraiw whic'li lias tiirowm off authority 
and has begun to judge for itself on qiiesuoiis beyond 
its mental range. 'Those wlio have liic capiuiU, let \ 
alone the knowledge and the leisure, to ionn independent 
judgment.son such subjecds have ne\«T iK-en more tlian 
a mere fraction oi any po])ulaiion. \\\- Ime been 
passing througli a period in \vhi«li. for reasons not j 
altogether dear, this nnrncncaliv mslgniffeanl Irailion 
■ has ticcn alile to impose its authority on the primitive 
crowds b\ whom it is surrounded, 'fhere are signs 
that we mav be soon about to >ee the (•onse<]uen<TS 
''■’of the reeogndion of ‘‘c(|ual rights,’* in a jMibhc 
reerudes(en<*c of isirltcr Aievvs. in (Ireal Ikitain. for 
example, \vc mav witness before long the results which 
Overtake a denioinu-y unable to tolerate the Vaiclna- 
tion Act, and prole* tinu only .some 38 per cent of its 
•children. 

As men ot science we arc* happily not concemed to 
consider wlielher a return to Nature, as a policy, will 
make for collective hap])incssor not. Nor is it, perhaps, 
•,.qf prime importance that the people of Kentucky or 
’■cVen of ‘\Mam .Street" should be rightly instnicted 
.in’e\'Q 3 utionarv [)lulosophv. Mr. Brvan may have 
been quite riglit m telling tliem that it was better to 
' know “ Rock of Ages *’ than the ages of rocks. If 
we arc allowed 10 gruliN our 4d)Porjnal mslin< l.«5 in the 
searich^or.natural truth, we .must be content, and-we' 


may 'be thankful if mu are-not all^hangcd like the,: 
Oerkof Chatham, with our ink-hoins\bou't’ourtieckf). ,, 
'For the present we in Europe are fairly saft. A ' 
brief outbreak on the part of ecelesiaslii'al authority/ 
did fallow the pulilicatiun of the “ Origin of Species,” 
but that IS now' penene*! to lauc hem a mistake, 
'rhe convictums of fii<' masses may lie trusted to 
remain in essentials what Llicy have alw’ays been; 
and I suppose that if .sc'cncc were to declare to-morrow 4 
that man descends Ironi .slugs or from ccntiptdf s, no 
episcopal lawn would lie ruffled Iiere. I'nfortimately 
tile Anieruan incidents sugge.sl that our destinies mavji 
not much longer remain in flie hands *ff that exalteda 
triliuniil, and that ironlilc m.i\ not he so lar ofL-OTB 
we have supposed. lk\ ri-.so* IF 


The Unity of Anthropology. 

Ihe Kullur dcr Gc^rim'art: line Knlwukhiu^ imd ihre 
/.tele. Heiausgegeben von rnul Ilinncberg. Dritter 
Teil; Malliematik, Naturwissensi liaft*-n. Mediztn. 
I'unlle Abteilung. AnlhrojKilogic. Unter Leitung 
von ft. Schwalbe und is. luM-her. Pj». \iii I U8.j I 20 
Tafeln. (Leipzig unci Berlin : B. («, Teiibner. 1^23). 
225 . 7J.; <'loth, 275. .\d. 

A NTHROPOLODV. ihc s( icnce ol man a ])roud 
name indeed! Bui, akts, ihor* is little at 
present Inn the name wliidi stands for Lbe unity of 
this science. Ids subject mutter it hits to share with 
anatomy, l»iology, theories oi hereditx and \analion, 
geology, sotiologv. and social ]>.sycholog.\. Its inetli*)d.s 
are horrov\ed from several natural und humanistic 
scient.es. Us aim and scope seem at first but aibitratily 
*-laimed and Inoscdy circumscribed h> nnm's cxi'cssive 
conceit about his own impoitance as a cential ob]et:t 
of study. After all, man is phy.sieall)' but tme animal 
stK'cics among others, wiiile his soul h.is been for a 
long time already in the keeping oi another sciencci— 
tliat of psychology. 

The unfortunate fact is that man has bei*n created 
witl) a body and a soul as well, and this original sin, 
after having incessantly haunted the reflective mind 
tlinmgh myth, religion, theology, and metaplnsic.s, 
comes now to lay its curse on anthropology. Physical 
and cultural anthropology are divided by the deep 
rent between soul and body, matter and mind, which 
is no easier to bridge over in science than in the some¬ 
what looser speculations which precede it. 

An anthropologist has to be a Jaek-of-all-trade.? as 
matters now an.‘, liowever mucli he ma\' deplore it, 
and he needs a good handbook of his science, whetem ; 
to store that part of his stock in trade,'which Is liot. 
con^nt- 
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woikshop. ‘ Until the appearance of the present volume 
there was no satisfactory manual covering the whole 
field, or rather the several plots embraced by thc'name 
Anthropology. In a science where real unity is 
impossible, no one can specialise in all its branches. 
Collaboration is the only way of dealing with each sub¬ 
ject in an adequate manner; and no better or more com¬ 
petent i.ollaborators could be found than the six German 
savants whose names figure here on the title-page. 

The li.andhook is the filth part i>( the section devoted 
to natur.d seience in the monumental .serie.s w'hieh is 
being published under the title “Die Kultur der 
Gegenwart “ bv B. G. reubner. anti aims at an 
e.xliauslive statement ol the present slate of koowledge. 
It cominunds re.al admiration to see bow this extremely 
amliitiou.s, yet thoroughly adequate, scheme is being 
carried out, in siiitc of the interruption laused by llie 
War, in spite of the hard cionomic struggle which the 
aoadeiuic classes in Germany have to face, in spite of 
the erilical state ot the piililishiiig trade in that country. 

There is first in this volume a short iotroduelory 
ehaiiter by I'rul, T,. luselier, giting a systematii initia¬ 
tion into the subject, a clearing ii|) and ordering ot the 
field, so de.ir to the nn-tbodliMl mind of tbe German, 
and, to tell the truth, so extiemely imi«irtanl and 
Useful in a manual. In Ibis i.ise, the iutrrahietion is 
written uith a strong soinatological bias, ,md treats 
the nilUirul side ot our scieme in u rather step- 
moliierly manner. T'ho histuvs of aiuhropology, lor 
example, coiit.iiiis no reference to any of ihc great 
pioneers ot cultural anthmiiology ; Ihe names ol li.istian, 
Ti lor. l''i.i/.iT, Diirkheim are iiol even mi'Utioned. On 
tliewliole.it is the least satisl.u'loi y section of the book. 
There follow (our parts exclusively devolerl to plivsii'al 
.anthropology I’lirt 11 , on Measurenienls, by Trof. 
Th Mollisuri ; Part Ill, Somatology, by ITot. K. 
Fist her and Til. .Mollison ; Part IV.. the Uumim Kaces, 
by Ptuf. I'isdier; Part V., the Theory of Itumun 
Descent, by the late Prul. G. Scbwalla-. These jiarts 
are all one could wish for -i-lcar, concise, up-liwlate, 
cxliaiistive. The next part is an account of pre¬ 
historic anlltropuhig)' by the lute Prof. M. Iloenics. 
This part is n.ilurally divided between the fields ol 
physical and cultur.il anthropology. Only the last 
two of the eight essays belong entirely to the. other—to 
the social, or cultural aspect of anthropology. Ot Ihcia: 
the. one is an account of ethnology, by Dr. I. Graebncr. 
The other, entitled “ Sozialanthropologie,” qnd wailten 
by Prol. A. Ploetz, i.s a very suggestive but ^ yet 
.only tentative attempt at a correlation of race with 
'■ cultural achievement, an attempt to construct a theory 
e of jthe organising and civilising value.s of each of the 
' ^'severfiil varieties of jnankind. . 


^ey are not only the laSt word of scieitce ^ lubject 
"of pre-history and theory of descent, but they file also 
the last contribution of two very eminent ,sch<^rs. 
Prof. Hoernes and Prof. Schwalbe, both of whom died 
while the book was in tiic publisher’s hands. ^ .. : 

On the whole, the volume will he of great use as a 
hanilhook specially to the .social aiubrojiologist using 
this word in the Knglksh sense—^ju.st bccatiic the 
phycsicol bnanches have been worked out at a greater 
length and in a more final and authorifintive maimtt. 
Now naturally, if you are an antliropoiogist specialised 
in a corner ot your field, you need to have the Other 
plots well inapfKid out. In your own little plot you 
ought to find your way w itbout a map! 

Nor is it possible in tlie present state of cultural 
anthropology to give a final and entiiely impartial 
statement of its results. For ihs methods, its aim, and 
its .subject matter are in a flux, and there is very little 
agreement even on ])oints ot tundainental importance 
.\s is well known, the value ol the old evolutionarj 
theories is being vigorously contested, while there is £ 
great deal of dissension and contitsion about the placi 
ot ’■ psychological.’’ “historical.’’ and “ .sociolo^cal ’ 
explanations. Dr. Gracbner is one of the pioneers of 
the “ historical ’’ school and its ablest exponent ;in 
(jtTnuiny. I'his ’^cImxA coijixntruUiS its utlcntion ofl 
the analysis of “ cuUtiral com])le.xes,” on the diffusion 
of institutions, customs, and cultural objects, and 
the mechanism of culture-iontact. 

Many anthropologists in Great Britain will ho, doubt 
he interc.stcil in Dr. Gniehncr's essay—both those who , 
wish to see perliaps the most exhau.stive account of, 
Ihcir own point ot view extant, and those who Wish to 

have a clear statement tor criticism. 

Dr. tlraehncr states Ills case in an introductory.' 
discussion of tlto aims ui ethnology (pp. 44.15-447) andg 
in a final summing up (pp. .Sl-'Slfd)- The body of the ; 
essay ennuitns first tbe analysis of the various cultures 
ot humanity—savage, Iwlwrous, and civilised. In the 
second main section there is an account of the evolution 
of the various cteinents of eulture. -clothing and 
ornaments, liousing, economics, technology, trade and 
communication, social urganisatiun, art and knowledge*, 
Thi.s ixirt is extremely interesting, for it shows very^ 
loritbly how fruitful and interesting evolutionary^ 
theories can be when based on a conception ol humaohy, 
divided into a number of cultural types and nOt luisp^'r 
together into one homogeneous wdtole. Dr. Grtwhner’s 
essay might go very far towards the clearing up of Biis- 
undcrsUuidings, convincing the intransigent opponents 
of the historical school, and, last though .not, jeast, 
towards the levelling up of the sharp rift which .pow.^, 
divides the cultural and evolutionary, schools in, 
*'-ijjjigd^the.United Siatc5i.L 
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The essay, it seems, was practically fini^ed befo^p 
.the War, and this explains why the work of Dr. Rivers 
finds only a subordinate place, while tlie still more 
radical and extremely inlerestinj; theories of Prof. 
Elliot Smith and Mr. J’crry are not e\'pn mentioned. 
The work oi Prof. A. K. brown of Cape Town on the 
Andaman I.slunders, eusil\ the Inst conlnlnilion of the 
youngest generation of field anthropologists and very 
important in it.s Ixuring on tlic Negrito culture, came 
out too late to i)e consirlered. TTad Dr. Graebner been 
able to incorporate the views of these scholars in Ins 
essay, this would have become of .still greater v'alue to 
modern ethnology. 

Returning now Uj llie cjueslion raised at the outset, 
that, namely, of the unity ol antliropol(»g\, it is clear 
that this wc»rk relleels liie [jn-sent stale of affairs as 
W'ell as the prevalent tendeneie.s . a deep rent between 
the physical and cultural hramhe.s; a j)reponderance 
given to the jihysieal ones: and, within the cultural 
branches, an attitude ol hostility to psychology .and 
evolution. 

On these line's, hiAvewr, anthro})ojogv cTrlainlv will 
never attain its desired unit\-. T'br, first of all. so- 
called physic'al anthropology U not a new siienee or 
a new method or a new ])oint of view. “ We have to 
regard anthropo]og\' as noLiiing else but a eornjxiraii\e 
anatomy of man ” (Prof. S( liwulbe. p. 227). Nor is it 
easy to see how and wliere su< Ii comparative anatomy 
can establish uny direct connexion with llie study of 
human eulturo, (»r help in the understanding social 
organisation, custom, and tradition. 'Die cmlv point 
w'here ruUinal antliropology needs the as.sistance of tlie 
naturali.st is in tlie elassifii alion of tlie several variety's 
of mankind. iCven Itere. c-oniparativc anatomy lias 
already gi\'en us aj)()ar<'nlh .dl it could, wlih-h has Iwen 
of great value indeed. Ihit now. it is from hiologv, 
mainly Irom tiicories ot natural sc'leition, variation, 
and Mench'lism. that we can hope for efieitive e»m* 
tributions to progress Thus pli) steal anthropology is 
not a new ccr independent .sriemv, l)ut the applie.ition 
of several natural .sludie.s to the jiroblem ol varieties 
of man. Nor can physical antiiropology c\er lie 
capable of throwing liglu on tlic relevanc'e of tliese 
varieties. lu>r a human r.ice does not intere.st us as a 
mere class of animals, -hut only in so far as it is a 
substratum for a di'finiLe type of eivilisalion. 

,1 The study of ei\ili.sationcultural ” or “.social” 

. .'or “ psychological unliiropology ”—is the only science 
‘ which caOitake the lead in the organising of anthro- 
.pological problems, for it studies that which is of 
,primaj>' interest to us in ilan : his mind, his creative 
powr, and his .social tradition. Tullural anthropology 
is,; moreover, an entirely new' brancli of learning. lu 
field-work,'tlifi observations on the customs,'sodai., 

v..Av. ‘i * *.5.- •_ -t - -A t 


organisation, and mentality of native, must be done 
by specialists possessing certain pai^icular aptitudes 
as well as an ajipropriate training. The theory of 
cultural anthropology has aUo to elaborate its own 
mcthiKls, wliidi it can borrow from now'here else and 
share with no other study. 

An einjiirical proof oi tills far wider scope of cultural 
as against pliysieal anthropology can be found in the 
history of modern field-work and theory. Sir Baldwin 
S|)cneer, a distinguislied zoologist who took up field¬ 
work late in life, was gradually drawn into exclusively 
social and cultural .studies, an<! in his latter re.searches 
did not trouble aliout any measurements or somato- 
logieal observations, while he I'oncentraterl exclusively 
on his remurkaide researches into the ith'as and 
institutions of the Au.stralian aborigines Dr. Rivers, 
a neurologist, physiologist, and medical man. who in 
liis earlier field-work still made some anatomical and 
phv.siologieal ol>ser\alions, gave them U]i entirely, us 
irrelevant, in hN latter explorations in Melanesia^ in 
whieli he has createil a neiv tvjie of cultural res^ch.* 
In the work of Dr. Haddon and Prof. Selignian, agajirt 
on<' a zotilogist and the other a mcdii al man.^hysiral 
unliiropology plav.s an entireh' subfirdinutc^ part, 
although neither of them has given up Mimatology 
altogether. Again in theory, we .see how a distinguished 
anutomKt, I’rofr'.sor Elliot Smith, wlio liecame 
interested in etlmologv through anulotnical oii-erva- 
tioas, lias been drawn, in his elhnologii al work, 
entirely into .soeiologhal, cullurul, and psychological 
rcscanh. 

Not that cultmal anthro}.M>logy should ever become 
inde[H'ndent of the naturalists help or give u]) its 
loundutions of zoologaal science. Only it ajipears 
that it w 11 have to turn to the study cd lile and function 
rather than that of Iwmes. niusOes, and slrut'tnre. 
'f’hc hiometrical line oi research, the wf)rk done bv tlie 
Ivugenic Swicty, tlic ajiplications of .Mondelism to 
untliTopologv seem all to be sym[)loins ami promises 
ol extremely interesting re.sults to follow, it is un- 
doulnedU a pity that some of the re.sults already 
obtained by tliese .studies could not he incorporated in 
tliis manual. They certainly indic'utc much more 
promising and important lines of junction between the 
theory of organic nature and that of culture than' tho.se 
on which was Uised the old loveles.s and steril((^lm*riage 
between anatomical de.scriptk)n and ps^Siwbgical 
giies-swork. For the psychology which is ‘ifteded in 
modem anthropoIng\ is no more the old as.sffiationist 
and inlrospccti\'e empiricism, but biological psychology 
founded on a comparative study of instinct and largely 
inspirt'd by tlie study of animal behaviour, the child’s 
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' in aJX and s^tin^ 

iniliafjve must Com,e |n)m the^’rfireci stedy of culture. 
Dn thesejihes and on these lines only the new anthro¬ 
pology can hope to ripen in the future to an in’depwident, 
self-contained, and sovereign study with a firm l>asis 
in biological science, itself a solid bridge between 
humanism and natural history. But this is only a 
hope and a forecast! Much work will have to be done 
yet, and in this, the present volume, an excellent 
nummary of the actual stale of our science will he of 
great help and value. B. Malinowski. 
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Sexual Physiology. 

The Physiology of Rrprodudiun. By Dr. Francis H. A. 

Marshall. Second and revised <-dhion, Pj). x\i \ 

770. (l/indon : l.nngmans, (Ireen and Co., 1922.) 

365-. net. 

A 1 /"ITII the gntduai rise (j1 the experimental .school 
V in biology, and with the increasing demand lor 
scientific.pielbod in \eU‘rmary and medical practice, 
iMc '■existenu' of a dennite gap in scientific hleraiurc 
came t<i be n'cogni.sed. Nowhere was llie subject of 
the plusiolog) ol uprodiulum dealt with at all 
idequutely ; m tlie ordinary tcM-bnok jdiy.siology 
it was dismissed alter a \'ery superficial treatment. 
Morco\-er, there was not a jiliysifdogist competent to 
write upon liii.N sul>jecl at all .luthoritatively. Bio¬ 
logists, pure and apfilied, ow(' a great debt of gratitude 
to J''r. Marshall for iiaving chosen this field in which to 
work; for, thanks to his Uiliours, the difficulties ol a 
great band ol le.seanh workers iiavc been made much 
less complex. 

^ 1'hc setoncl edition of this comjircliensive text-book 
on .sexual physiolug)' maintains the reputation so 
readily secured by its predecessor, publLshcd thirteen 
years .'go and long since out of print. It i.s born intt> 
a world somewhat different from that in winch the first 
edition played its part so well; the .sjxsdalities have 
become so fragmented that to-day no one book on thus 
subject can hope to satisfy the demands of such varied 
interests as those oi the experimental biologist, the 
cytologist, the cinbryologi.st, the psychologist, the 
geneticist, the >etcr]narian, the obstetrician, and the 
Cugenist. Kach no doubt will duscover disappointing 
omissions and conclude tliut liis own particular interest 
1ms been somew'hat neglected ; yet it cannot be denied 
that the book remains the only common meeting- 
ground for all those who are Working on the general 
subject of the physiology of reproduction. It is a rao.st 
admirable book of reference for the specialist in one 
b||inch ivbo wishes to examine his conclusions in the 
light oftJie, work of. others, while ,tt> the s^dcni of 


y^table^mitve pi mformatjon and a great stimulus to 
tel jcientific'curiosity^ for in its p.^es a hun^rj^ and. 
fine problems, all urgently demanding further inviMti^^ 
tion, are .suggested, ^Vhen it is remembered that Dr. 
Marshall reviews the work of >;omc fourteen hundred*! 
investigators, tliut for the c^•[>o^ilio^ of the subject-*^ 
matter nearly eight hundred jnigcs aie required, and . 
that for the making of ilic book tlie (ollaboratfon of. 
four si>ecuilisls was demanded, an idea of the immense ' 
amount of research that has been and is being done in''^’ 
this most important subject w'ill be gained. 

Dr, Marshall lunuself is responsible for the chapters 
dealing with the breeding .season, the (cslrous cycle, the; 
ocstrous cliange.s in the iion-pregnanl uterus and in the. 
ovUT)', gametogenesis, the accessory sexual apjiaratus, 
the endocrine function of the gonads, parturition, lacta¬ 
tion, iertility, .sex-detennination, and the phasc.s in tiie 
life ot the individual, f)r. Cramer ha.s revised and 
partly rewritten hi» section on the blochemi.stry of the 
sexual organs, and has also revised that originally 
c<nitributc(l hy Dr. Lochhead on the changes in the 
niatemul organism during pregmincy. Dr. LocUhead’s 
other sections on tn*tiil nutrition and on tlie physiology 
of the phicenlu, owing to the author’s ahseiioe from 
(Ireat J^ritain, nnftutunately have not been revised.’ 

The least sati.sfactor> part ol the book, both as 
regards arrangement and .sulijei’t-nuiKcr, is, wc think, 
that contributed by Dr. (.'re.ss\ve]] Slii'arcr on fertilisa¬ 
tion. It begins with a section on tlie o.xidation pro¬ 
cesses in the ovum on fertilisation and during develop¬ 
ment ; it concludes with one on parthenogenesis, natural ■ 
and artificial, in \v)fi< h tlu; actual processes which- 
initiate cleavage are diMUS.sed ; while between the two; 
wc find, inter alia, under “ The hereditar}’ effects of’ 
lertilisation " a quite unneccs.sury statement of Woiss- ’ 
munn’.s sjx*culations grafted gratuitously on to .an 
elementary expi^sition of Mendchsm. In tliis the " 
author, api>arently through an inadequate compre- " 
hension of the chromosome liyixithesis, devotes a . 
considerable amount of space to tilting at windmills pf 
Ids own creation without attempting U> initiate .riife 
reader into the actual facts which have been demon-' 
strated by Morgan and his school. Surely, if it was not 
the author’s purpose to deal with experimental genetiesy*; 
it would have lK*en better to liave omitted all referenc.e'! 
to the subject than to have detailed a nomenclature ' 
w-hich is of historical interest only and to Jiavs critidsed 
hypotheses of which the significant data arc not .men-'' 
tinned. But, as we have said, no specialist^wiH find 
his owi peculiar interest .satisfactorily treated in this 
book; tlie obstetrician will complain that the pheno'4‘ 
mena connected with the function of reproduction, in 
the human*subjec t <lo not meet with the treatment thaT^ 
jisychplo^ist will perhaps disagree with' 
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X)r. Marshall’s clioia* of liis Hulhoritics in this paniculv Owin^^ to the disparity between the exchanges this cost 
field, but each must remember that this book has been ■ is far lower in Germany than Ih Great 'firitain. A vat 
written not for one interest hut for all that arc concerned dye put on the market by British makers at four or 


with Uic pliysiolo^y of reproduction. 


five shillings [>cr pound can be sold w'ith profit for the 


■ As it Stands, ilic ixioK is ibc bc-^l treatise on tlic i same numl)cr of |x*n(‘e by the Gennan producers. It 
subject that w< ha'.<-. aial it is bix'ause it is so g(H)d and should lie oltvious that without the partial protection 

•SO valuable tlial ils iiein-fu ianes are so roncerned m its afforded by the Dyestuffs Act the British manufacturers 

further (leselopment. It must remain tlie In-st IkjoIc must gel the worst of this unfair competition. The 

on the siilijcct .in<i a iiuTnorabli'«ontribulion to British (dosing down of our newly established works in dyes and 

scientific hlenituri. K A. K. ! intermediates i^ould, however, mean ‘‘Never again” 

_ _ ; m a sense very different from that m which this patriotic 

_ , exclamation w'lis uttered in 1014. The \’alue of a home 

Applied Organic Chemistry and Inter- ,,, 

nationa ra e. since the French and iielgiaa oeeupation of the Ruhr 

(1) S,ynihnic ( (iUmtwy, MaUfi',' 1 <// ( olonn. By rendered very uncerlam the importation of German 
.1 .b'l ■I'li'M'iK- ;iml Hr Chiist«|ilHT I 


Kelk ingohl (Monographs on Industnal (’henustry.) 
Pp. x'vi I gii. (boiKion; l/mamans, Green ami 
Co., J*)ZV) ihv. net. 

(2) /)yc? nfui tlifir .if'f'lunhnu /<> 7 V' 7 //c Fahrres. B\ 


I (1) 'fhe moiU'grajih on vat u'lour.s by Proi. Thorpe 
and Dr. lugold deals with an important grou]) of dyes 
! which arc among tlie most durable ami brilliant of 
i e(>lonring matters. 'Dus gruuj) im hides not only th? 


A. J. Hall. (Pitmans ( uinmoii ( uniniodities and j Inug-known dyes, indigo and Tynan jmrplc, hut also 
Industries.) Pp iv-niS. (iatndon : Sir Iviar j j.^.vruil series of new eolour.s di.scovfTcd during tlie 


Pitman and Sons, J-td., n.<l) 3%. net. 

(3) Haudlnfclnk} lniih>;i/\tiirii UhnlMiKihoilm llerans- 


, present <‘enUir\. 'riiese dyes have highly complicated 
(tlienmal strui tures and are produced l>y djllieult 


gegebeu von Prof. Dr fvnnl .Niiderhaldcn. lacicnnm j opQ.j-.itums laKing to the utmost llic skill and mgciiuitv 
a. Ai.. I . /■/.1 r..;..../—. n..i. . . . 


84. Abt. 1 ; ('lu-mnche Miihodvu Tcil jo. Hell 3: 
SpeziclU chcmihdu' Mdlioiivti. llarie inui Pflairai- 
farbsloffc. Pp. 5S5-832 f.wu. (i!eihn und Wicn: 
Urban und S< hw.ir/i'nlirrg. 1022.) 10.5 Srhw. 

francs. 


i ol St ientifiealiy tr.iined mdustrialbls It is note¬ 
worthy that vat d\cs arc now being manufactured by 
at least three British firms, and the ihemi.sls engaged 
m thi.s judnstry have not only lopicd very micccssIuIIy 
the Gennan 1\ pcs. but also have piacixf on the market 


D uring the penod sslmh has elajised Mine the several entirely new and \iduaide vat colours. The 
Armisiu e.ev cuts in the domain ol intcrn.it tonal | monograph now under review, wIikIi arnves at a < riicial 
trade confirm the lx liel cngi ndered by the War lliat the j tune in the history of British ehemical industry, is the 
manufactures bit se( I unapplieat ions (if organa ■ htnuslry i first F.nglish tieatise dealing with this intricate group of 
arc among tlie most niiix;riunt ol our key industries, j ivnlhetu dyes, 

Thiii pre-War dcpendeiue on Genn.m siinnes inr the j (3) Mr. Hall’s handliook, which Ls one ni a series deal* 
supxjly of fine eheimeals was a national menace, \vhn li j lUgwith common commodities and industries, is written 
has sinee been largely oln lated l>v the creation of a new | for the non-tecdinical reader and i.s nitended to give him 


industry in org.ina cliemicals entirely unprecedented 
in the annals ut tiie Brtlisli Ivmpire. :\ rem.iikal>le 


a eoTiiprehensivc vjew ol the dye and dvcing industries. 
In an outline of the development ol the dye industry 


achievement standing to ilie credit of the mamifa< turers it is significant to note the opening sentence of the first 
Of synthclic lives and in 1 crnied!ate.smay hcappreei.ited letter which ever passed between a dye user and a 
fey the ciuuiiistani e that whereas m eiglitv jrt synthetic dye maker. Me.ssrs. Pullar, writing to the 


cent, of tiiese colmiis used in Great i'nUun weie of 
German origin and onlv twentvper cent, of home pro¬ 
duction, uowadavs these proportions are reversed, 


discov'crer of mauveine in 1856. stated, “ if y'our dis¬ 
covery' does not make the goods too expensive it is 
dceidedlv one of the most vaiualde that has Vome out 


British makers ucuuinting for eighty ]xt cent, of the | for a very' long time.” This matter of cost is still a 
total .supply, tlic remainder coining Irom abroad, and | biimmg question Iwtween makei.s and u.slts, and the 
at preseni-more from Switzerland tlian from Germauv. presence in allied and neutral countries of parcels'of 
In regard to eeriaiu eomplicated colours, such as the dirt-cheap Gennan dyes tends to make our dyers and 
vat dyes, now being produced for the first time m Great printers chafe against the restrictions imposed under th« 
.-Britain, it is gimendly admitted by dye users that the Dy'estuffs Act. But .since the principal Rhenish dyi 
qpallty is w'eli up to cuntinental standards, but a factories arc wdthin the allied spheres of occupariph,^i 
. dtfficuUy'arises in the niatter of co.'^t^ 
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hereby tKii.jfiuudulent •TiniJercutting‘'could be'pre- - 

irited. ‘ ‘ -T." ■ . . 

(3) The'researdies on syntheiic dyes Have not en- 
'osscd the attention of continental ('hcmists to the 
(elusion of the study uf natural <“olourin« matlcrf.. and 
le present monograph, wol! printed on paper of jjrc- 
^ar quality, is a good indication ol the interest taken 
y Swiss chemists in tiie horder-hne strien«e «1 bio- 
remistry. The subjects dealt with Inelude a summary 
i the methods emj)lo)cd in olitaming balsams and 
‘sins and in subjecting these materials to s\st<’inatic 
ecompoMtions T!te appropriate metliods of pn»\i- 
latc anahst.s are also indicated. The lar 4 er seclum 
f the \Nork is devoted to the idenlification ami ])n'para- 
on of tlic most imjiortant xegetable colouring inatUTS. 
'he detailed information siipplie<l «»n this ai>slni.sc 
iliject is su])plemented b\‘ many u-jerenees to original 
lemoirs.and tliere is an adeijuatcimlev. Tiielma him* 

; the eiuht\-fourth section of the < ompiehenMvehand* 
ook of experimental methods m blolou^ being issued 
ruler the cditorslii]) of l)r. F.mil Alnierhalden, tlic 
/ell-known ])!i\siolouisl. 

Relativity Problems. 

*i(khf’Jils OH h'fhilirify li) I’rt)f. A. l'‘mst<-in. 1 . 

Ftlier and Keiatnitv. II. (Icometrx and FApcri- 
ence. rrimslaltd b\ Dr. (i U. |if(er\ and Dr. W. 
IVrretT. I*p. iv-e^O. (London • Methuen and Co.. 
Ltd., 1022). .p. Cl/ net 

ARTK CL.\kIv\' since the imrodmium ol the 
theory of rei,!ii\ity, the problem ol the etiier 
t.is be<ii a boiH' ol <'onlention anjonu })h\MCisis. 
I'iiey lane been divided into two umip.s ; one unwilling 
0 let go the ide.i ol an etlu-r. though perhajis in 
nodified form, and the otlier seeing m the ihi’orv 
)f r'laliMtN. d not llie negation of an eilicr. at least 
lomcthiiig that rendered u no longer necessary. In 
i^icw of this. It IS to be vNchoined th.u Prof, Kinsimn’s 
naiignral lecture on “ ICther and the Theory of 
Kelativity,” sviikh was flelivered in 1^20 ai tlie 
Lfniverstty of Levikn. has been made anessildc to the 
English scientific jniblie. 

“ 'Hie endeavour toward a unified view of the nature 
3l forces leads to the hy[X)t!iesi.s of an ether,” and in 
the first lecture in this bonk is to be found an excellent 
account of the various phases through whicli the 
elher-concej)lion passed in the forward trend of 
physical research. Tin- ether gradual!) liecame divchlcd 
of its mcciiani'-al properties until, with the ;id\etit 
of the special theory of relativity, it was deprived of 
.the'“ last Tuechamual characteristic which IxircnU had 
still'left it’—its “ immobility.’', ^But; ‘Uo deny .tlic 


np physieal qualities’’whatever/* a-' view' with which 
th^ fundamental facts of mechanics do not ^tooftise. 

“ Acconhng to the general theoiy of. relativity 
.space K endowed \\ith phj'.slcal qualities; in this 
.sen.so, therefore, there C‘xi''ts an ether. '.According to 
the general tlieorv ol relaru'ity space without ether 
is unthinkable; lor in such space there would^jnot 
onlv lx- no pR)piigaUon of light, but also no possil^llty 
of existene'e ]t>r standards of space and time (mcasurihg- 
ruds and clocks), nor thcrelorc an\’ spac e-time interv&U 
in the phv^ical s<“iise. But this cilior may not be 
tliougUl of as endowed with the qiialilv cliHracterifitie 
of }x.)iuh ruble nu-dia. as ctaisislmg tif parts which may 
be tracked ihrongii tunc. ’I'lie idea of inoLion n'lay 
not be applied to il.” 

Tbe second lecture, on “ (k’omctry and Experience,^’ 
i.s an c-\p.inded form of an address delivered in 19JI 
to (he I’lnssian Academv of .‘seicnc'e in Berlin. ' In 
geouu’lrv, “axioms are irev creations of the human 
mind. .Ml other jiropositiim’, ol geometry are logical 
inleri’iiees from tlie axioms,“ and ‘Mhc matter' ol 
wlmh geonK’trv lreat> is first defined by the axioms/' 
or what Sdihek ajkly lalU “impluit definitions.' 
But geometry first Uxotnes a natural science “ b) 
llie co-orduiafion ol real objeits oi cxjienence wltt 
the empty (omeplual framewmk ol axiomatic gCo- 
melrv.” “(koinetrx {ireduMies nothing about lh( 
relations of real tlungs, but onl) geometry togetltei 
wall tlie purport of pliv^ical laws cun do so.” Th< 
question a.s to I la* nature of tlm structure ol u continuurr 
is a j)li\M(.d one to w'hicli expcnenix* must supply the 
answer, and we must ai'know ledge Uiemann’s geometry 
to be eorrei I “ il (lie law.s of di.sposaion of practically 
rigid l«)dies arc transformable into those of the bodiei 
of l'ai(.hd«’an giHunctry with an i-xactltude w’hici 
ini n-ases in projwirtion as ilic dimensions of the par 
of .spare-lime under consideration are dimmished.” 

The question of tlie sjiatial finilene.ss or otherwisi 
ol lh<- umver-se ap])eur^ to he ddinilcly a “ pregwgi 
(|uestion in tin- seus<' ol jiraciieal gi’ometry.” Einsteii 
diseu.sses tills problem m its various aspects from tb 
\iew-[)oinl of the results of the general theory 0 
relatnit). and shows how, hv tiic use of an analog; 
in two dimensums, we max Iona a mental picture 0 
a three-dimensional imixerse wlurh j.s finite, y.c 
unlioiindeci, and not Kiaiideiin, Imt spiierieal, H' 
aims at .showing “ lliat the human faculty of vi-sualistt 
tion IS b\ no means liouml to capitulate to nofl 
Ixuclidcan geometry.” 

'I’o all lowrs of logii’al and e.xai-t tliouglit who dl 
inlere.sted in the develoj)mcnts tlut hav# arisen i 
the w'akc of the theor>' of relativity, this hook ca 
be warmly rexoramended. I’iie work of translatio 
has Ixien admirably done, and much of tha finesse- (. 
expression characteristic of Einstein’s, writings, hi 
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. Geogjapbical Influences. 

'he Great Capitals: an Historical Geography. By 
Dn Vauj^'han Cornish. Pp. xu-f296. (London: 
Methuen and ('u., Ltd., 1923) 12s. Cd. net. 

T may be .said at onoe that we regard this as one of 
the mo'it iinportiint and original works in geography 
hat have appearerl witiiin a pcnoration. The volume 
hould he looked upon l)y tcaohers of geogniphv as 
ssential to thcjr .studies. It eannot i)e denied that 
he hook is not easy reading ; it must have (ost an 
minense amount oi jiains to write. The result is» 
towever, worth the pam.s, and though readers who will 
ollow every page with the. aid of a good atla.s may indeed 
ind that they make but slow progress, they will lx* well 
■eWarded for their laLair and lose all desire to hurry 
through the interest roused by tracing the author’s line 
)f thought. 'i'lKTe are no doubt many who, with the 
jeSt will in the world, cannot find the ncu\ssar\’ time to 
complete the study oi the whole work. We would 
idvise these first, 1! they must read the volume piece* 
m.ettl,tokeej) it always at liund,a.nd, second, at least to 
Find the time to master liic author’s account, say, ol the 
situation ot Moscow (pp. iSi 91) or London (i>p. 211 
and onwards), li one of these has been read with the 
tiece-ssary care, the reader, if he has been hitherto 
unfamiliar with the geogrufihical point of vuw, can 
scarcely fail thenceturtli to understand what gcognphv 
means, and e\en prolesseil geographers will l>e w.inicd 
against one danger now' rather prevalent arising Irom a 
too narrow study ol “natural regions.” Dr. Cornish 
nevijr fails to take into au’ount the wide-rcaclung 
influence.s on the rise and growth of towns. 

The author’s views on the .speeiul .subject of his 
volume are set forth in his prelaec as lolluws.: 

“An historical examination ol imjK'nal capitals 
shows that their distiict is tiNually cither a Storehouse, 
or a far-reaclung Cros.sw'ays near a Storehonsc, .seldom 
a ,Stroi^hold. Their political geography has one out- 
Sti^ding character, a forward, a.s distinguished Iroin 
ajiraal, site. The Clreat JV>wer both of ancient and 
niflern time.s has always lieon an incorporation ot 
se^ral States, and the characteristic mIc of the imperial 
capital is in or adjacent to that Storehouse ol the 
■doironant community of the empire which is nearest 
to the principal lureign neighbour.” 

This position the author endeavours to make good by 
[^ranging over all recorded time and the greater part of 
the world, examining his thesis in the liglit ol the earlier 
later bistort and geography nt China, Ja|)an, India, 
'Persia, Mesopotamia, Italy and the Roman Empire of 
the West ami ICa.st, Trans-Alpine Kurojie, North and 
§9uth. America,-taking e\er>' opportunity presenting 
itseb'm tlje course of his investigation to sliow the 
variety of ways m which geographical factors 


aflect^hiibry wd the, couisi of ah^ 

^changes in geographical values. ^'Dn the whole,ba ma] 
be said to have made out his case, and at, any rate hi 
has always something ingenious and interesting t< 
say in support of it, not least w'hen he is applying hi: 
theory to certain minor illustrations, as in dealing will 
the capitals ol the “ heptarchy ” or the Iroquois capital 
m the neighlK)urhof>d ol the great lakes of North „ 
America. But he is not dogmatic. Uc will sometimes 
qualify his averments by an “ 1 think ” or “ 1 suppose,” 
and the very fulness w'lth w'hich he brings forward his 
arguments i.s an invitation to the student to judge 
]>eforc- accepting, in Bucon’s language “to weigh and 
consider.” 

If here and there are found some rather broad and 
queslioiiulile historical statements, the student should 
note that the validity of the geographical exposition* 
IS not nei'csstirdy afTeclcd thereby, prcscntj 

reviewer lays no < l.um to any inUm||^SpowIcdgr ofl 
Indian history, but was rather star^H|^>'eetmg witf? 
the .statement (p 28) that “ twice in tl^c nurse of liistory 
has a government .seated un^ indcjieiulent ol foreign 
control, ruled Uie w'holc,orn(^ilv' the whole, jiemnsula,” 
and he eannot find tii.il it is hiivly justified; but that 
does not aflei l the value of Ihc aullior’s geographical 
considerations as to Patna, the (ajntid of “ the .Aiyan 
Empireor Ih-lbi, that of “ the ICmpiic of the Moham¬ 
medan Moghuls.” 

The volume is illustrated by two maps, one showing 
“The Isothermal Frontier ol Aneient Fitics,” the other 
“The Marmora Metropolitan Region.’’ A tew more 
mujis of the latter kind w'ould base as.sisted the student 
greatly. (Iko. t). Ciiisnoi.M. 

Our Bookshelf. 

Atom. Jiy T. C. VVignall and G. IX Knox. Pp. 288. 

(London : Mills and Boon, Ltd., 1923.) 7?. (xi. net. 
II htle Lightning. By F.dvvm Herbert l.ewis. Pp. iv -1- 

354. (('hicago; GosKi-McGce, 1923.) n.p. |j 
'I’hksk tw'o Macntific novels hotli centre around the 
idea of hlierating the energy of the atom—a theme 
first explored liy Mr. II. ( 1 . Wells in “The World 
Set Free.” They may be taken as indicative of the 
interest being taken by the public in the recent develop¬ 
ments of pliysical .science. 

The first, “ Atoms,” a highly imaginative romance, 
reflects strongly some oi the most Clierisbcd popular 
conceptions or misconceptions abo^t.^^the growth of 
science. SiqK'r-fmanciers rontend|jvith one another 
and with or tlirough the regular mternalional anarchist 
associations in an atmosphere of dynamite pints, 
a.ssassmations, and impersonations, in order to comer 
the world’.s supplies of energy. A colossal plant for 
producing power from coal and distributing it by 
wireless springs up at the word of commandj-ftud 
is converted ^during erection intq,..an a^om^ iyjtrgS 
plant by ^hc discoverjGpf dfs; 




Wj%thinjg'ft coinesiirto contact With except? 
fi^racion,j3.nd it is"<^nveyed in capilla^ tubes of the' 
latter, a metre thick in the vv'all, in minute quantltie*? 
from the lahoratorv to the furniiccs. 'Die aulht>rs arc i 
clever enough to get the best out oi Imth | 

worlds, and succeed, not only in sKo\\*ing U'v llie etfeiis i 
of Paris being eon\erted into an interno through 
anarchists blowing up the refracton tubes, hut als<» 
at the same time to bring the venture, to a bnlliantly 
successful conclusion with the hero and Iteroine happily 
off for the lioncymoon. 

“ White Lightning ” is a most eurious production. 
Each of its ninetv-two chapters is named after one of 
the elements in tlie order ol the J^^nodic Tal)le, and, 
in most of the chapters, the jiuLhor succeeds in bringing 
in sonK' intensting allusion to modern discoveries in 
chemistry and phvsic'^, if not alway.s .spi'clallv ('onnectod 
with the titular'di'ity of the chapter. The style is 
irritatingly diseonnei'ted and inconsequent, but it 
manages to ronvev some idea of the fa.sciniition and 
ulamouf ol discovery and the enthusia.sms of which 
it is born. Emanating from Ainenea, it is no surprise 
to find that this author’s lUvouemni is to endow, 
through the generosity of his puhlii'-spinted characters, 
the hero and the heroine with a research laboratory to 
be devoted to the study of the liberation of atomic 
energy. 

The Creal Flint Jnijtlrinenis oj Cromer, Norfolk. Ly J. 
Reid Moir (Printed and pubhisbod on behalf ol the 
iuithur for private cin'ulation.) Pp. 39 - (Ip'^with: 
W. E. liarrison, 1923.) 

The title of this book is s» arcely adeiiuiUe, for the w-ork 
treat'' of man) periods, U'otn tluit ol the “ eoliths ” to 
neolithic times. .Many ol Mr. MoirS views were at first 
regarded with ])rofound scepticism, Imt arc being i 
lecepti'd liy an eser-inereasing nuinlicr of competent ‘ 
udges at lionie and abroad. In tile work belore us they 
ire brufly summarised, Init the account is loo con- 
lensed to do justue to tlie author’s discoveries. \Vc 
lujic that in tlic nut distant future he will write a 
letaded ss'ork on the pre-history of 1 ’ki.st Anglia, and 
:hat It will be illustrated by ilr. E. T. Idngw'ood, llic 
;x<illenie of whose illii.strations in the work before us 
,s noteworthy. 

Three important questions arise with regard to the 
Cromer flints liere described : (i) Are they derived 
from Pliocem* beds ? (2) Au' they artefacts ? (3) L they 
are, to which cultural period do they l>elong? The 
evidence bearing ujjoii the first two questions is only 
summarised in the w'ork liefore us, though more fully 
stated in papers to which rclerence. is made. Alter 
reading that evidence, and after a visit to the .sjjot under 
the author’s guidance, the reviewer is of opinion tluit 
Mr. Moir is correct in hi.s euideniion that the flints were 
once embedded in a Pliocene pebble-deposit, and that 
many of them are undoubted artefaens. Stre.s.s is laid 
upon the last point, as tlie specimens figured here will 
probably be regarded witi^ suspicion by seeptii s, and 
many others which are not figured are more con¬ 
vincing. 

The reference to the early Chellean period is regarded 


The Happy'fraveUer': a jor Poor the 

•♦'■'Revr' Frank’ Tatchdl. Pp.”'xii + 27i. (London: « 

Methuen and Co., Ltd . 1923.) 7 .V. 6</. net. 

Tiil auilior of this distinctly original book is a Susex 
Nil ar, and we ean picture bun setting out for Uieruaaieca.. 
Irom the ^Iidtleher^l ol tlie Iwellth century, in robust 
amity with all whom he might meet upon the/Wa.^-*; 
Once outside tiie d<K)V oi jKtme (p. \-ii), he is nfev^y 
conscious ol an obstacle. Like the young TMUat., 
Thomas Stevens, wliose letter is preserved by Hakluyt,- 
he IS going to see his first sburk, lus first flying^fisli, • 
(p. 140), and to learn, by personal encounter,,, ithe'. 
essential glory of the earth. I'Aen iietw'een the poplwS 
of a route nationole Mr. Tatehell goes on footv Hc- 
is iorcwl to embark on liners for the greater seas ; bUt 
he hits travelled a.s a .steerage passenger and ns a .steward^ < 
and w'e learn tliat “the ‘ deck ’ passages on Japaneses. 
Imats are opecinliy good.” 

The lists ol cimmum jihrases in foreign languages 
iniglit well have been omitted. We cannot judge the 
Purmese and the six w'ords of Papuan, and they m^y, 
be “ happici ” tiuin the Fiench. Vet wc should'be 


sorry to lose the conversation between thq vicar-, 
designate and the Fijiun damsel on pp. 225-6. The 
notes on local customs are always helpful, and are' 
backed bya truly catholicphilosoph)'. Touches like the 
following add a .sparkle to the printed page. ” If you 
want to preserve your illu.smn.s, do not visit Palestifle ^ 
(]). iv). “Should you be attacked by a mob m the. 
East, liurt one ot the crowd and hurt him quickly ” 
()). 23). “ 11 you are in tlm .steerage, take also some 
fruit and jam* and a hottlft of rum, which nowhere 
tastes .so W'ell as at sea ” (p. 131)). K L. StevenSbn) 
would li.ive enjoyed tins pa.ssage, and he would have . 
eiidorse<l the maxim on ]>. 7: “The beaten tra.ck is; 
llie best track, Imt devote most of your time tb 
by-ways.” (L A. 

The Cocontil Palm : the Saetiee and Practice of Cdcontifi 
CullivalioH. ii> 11 . C. Sanipson. Pp. xv + 26«+4q', 
plates. (London: j. Pale, Sons, and Danielsson,' 
Ltd., 1923.) 31^- 6ii. net. 

This book is a welcome departure from the usual type' 
of manual that deals m generalities about the plant 
(oraerned, with a fuller account of the methods of 
cultivation. Us author is to be congratulated upon 
liaving broken new ground, and it is by such study 
IS described in this volume tiiat w'c may hope tu arrive 
in tunc at a really scirntifu method ot cultivating and 
treating the jialin. Uetaikd scientific- observations are 
given, for example, upon the numbers, the direction 
ol growth, and the behaviour of the roots, a subject 
upon w'hich we have usually had only vague geneml^^ 
to go ujKin. Many other subjects arc treated, in 
same way, e.g. the flowering, llm relative propO)^na 
ol flowers that set fruit, and so on. v,;- 

The second part of the book deals witt^ plantation 
management, and gives a very good, clear, and well* 
reasoned account of the method.s in use, and ‘th^ 
reasons lor them—an account which will repay stud) 

ur V/wu' V ■•w.v,,... __ even by the experienced coconut planter. InPartlll 

only as a probiility by tlui author, but perusai'ol this the proUuoU ot Iho (ooonut palm arc dealt wdl'i..®?' 

and other 
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■ prices, arc consiclerccl and discussed, and the reasons 
. for thv treatment are pointed out. 

; The bcK^k is the hc'^t that w’e have seen trealmp 
of the roconnt ji.dm, ;md shmild he in the bands of 
every one interestcfl m the iiidu-rtrx. 

DeparUnent of AppUa! Sfn/t.sf/i's {('umpiiluig Secfwft), 
Vmvenily oj f.niiflnu, I'miHrufy College. Traits for 
Com pilfers (i) So. 4 : TahJes of the Logarithms of 
the Complete \'-fmietion to Twelve Figures Onpin- 
aliy cnminiteci by :\. M. ],<“L'endre. Pp. iv } 10. 
1921, {2) No. S ; Tabic of the Logarithms of the 
Complete V'Fiiiuitun {for Argumviih 2 to jjoo. i.r. 
beyond Iwgemire's Range) iix pL'on S. P»arson. 
Pp. x-{-rh. 1922. {,\) So i) • Log V{x) from i 

to 50-9 by intervals of -oi. I*.\ Dr John lirownlee 
Pp. 23. ^923. (Loiiilon. (aniliruisie Inncrsity 

Press. 1923.) 3v. n<a h 

(t) Tins tru' L pi\es a re[)rint of Ia‘;.rendrr'.s lahk* 
originally puhlisjied in tiie (now nire) second scdiime 
of his “ Tnule des ban lions dlipluiues" it 

records the numeric al valnc ot jeejj,, V{p) irom i-ooo lo 
2‘000,aat intervais (»t o-ooi. to tweKe places oi dec inmls, 
together with the lirst. second, and third diiferc-nocs lor 
'interixdution 

(2) In the sc'concl tnn \ hetorc- us wc- li.i\c IctL’in !'(/*)• 
correct to ten dec imid ] daces, lor \ .dues ol put inlcr\uK 
of o-T from 2 0 to ^‘ 0 , ol 0-2 irom 5-0 to 70-0, .nnd of a 
unit from 70 to 1200. Sc'c'ond and lomih differences 
arc tubulated alscr. s^vinu ail nc'cesMir\ usMstance rn 
evaluating the lunclion ior mtermediaie x.riues o| p 
From the Iasi entr\ il i.m i>e inlerred that r{i2oo), 
or 1199 !. is un integer ot 3173 (iietis 

(3) Kimdlv we Inne log,,, I'(p) t.ibulated to M-\en 
decimal's at int('r\ais of o-oi from i-o to 509. This 
pamphlet rouiuh cjff the work on the r-fun'-tion in the 
present series ot truets. 

The Diseases of the Tea Rush lly T I*eteh. I’p. 
xii + 220. (London : Mac milian and Co., Ltd., 1923.) 
20s. net. 

Thirty years ago planters were meliued. when an 
outbreak of cliseuse ctcaurrecl among their ctoj>s. to 
^conceal it from general knowledge ter ()h>erviUion as 
vjnuch as possible, the result being that little or nothing 
was know'll. Irom a scientiiie 1*01111 oi view, of the 
"diseases attm king lea. \s time has gone on. liowiwer. 
this has altered, \^^ltt and Mann, in 1(103. desciihed 
about a doAcn diseases, and in the present volume* the 
number has im reused lo about sixty Wliether more 
harm is now being done bv di.sease. ho\ve\er, is \erv 
doubtful ; on the whole it is perliaps less. 

. The Irook is [irefaccd iiy one of tin* simplest and 
■jest introdiiclions to Uu* study c*l fungi that w'e have 
seen, rhe diseases are treated m order, according 
1^0 wdiethcr they attack lea\cs onlx, leaf and .stem, 
stem, or rqot; am) loi eaeli di.sease the rliaracteristic 
.manifestations are de,scrii>ed. witli e.xcellenl figures of 
the most important, while at tlie end ot the book 
'Instructions are given for tlie prejiaration of Bordeaux 
afiddther fungicidal mixtures for spraying—a treatment 
wh(^ has come into c onsicU ruble use during ri'ccnl 
wid leaves hut an infinitesimal trace of copper 


Bau uni Entstehung der Alpen. V^on Prof. Dr. L. 

Koher. Pp. iv + 283 +.8 Tafeln. (Berlin : ^Gebruder 

Rorntraeger, 1923.) 12^. 

Two years ago attention wa-s directed to Prof. L. 
KoIxt's view that folded mountain-chain.s are marginal 
features ol a geos) ncl!nal “ orogen ” nipped between 
tw'o mutiiailv apfjroaching masses of “kratogen” in. 
thedej)lli.s (Xatokk, vcd. 108, October 20, r92i, p. 236), 
The jinscnt work embodies a lucid re\iew of the 
researches oi the* last forty years in the Alpine 
region, wliic !i is intimately known to tlie author from 
the Penmnes to the Tran.s)I\'anian wall. Througli all 
details, however, he maintam.s his outlook 011 the world 
at large. In neat diagrams lie .shows how a dual 
structure is traceable m the western I'niled State.s. in 
th( ( aledonian orogen of Scotland and Scamhna\ ia,and 
m the uMs ol Japan 'J'iie floor cH the Tethys channel 
(Kig. 2) lias been s(juec/ed u]) here and lliere to form 
mountain bulges from Andalusia to Sumatra, over a 
distance of i.t,ooo km. In the Alpine region only, a 
one-sided (jiurai ter has been imparted (0 the mountain- 
m.iss, and this is due to the tact that the .southern ’ 
marginal range, the Dunaric, lias been ntoved north¬ 
ward until part <»f it oxerlies the c.ist Alpine sheet. 
In agreement with IL Kooihnan (kuS). I’lot. Koher 
(p. 252) placc-s the beguuimg oi .Mpine oveifoldiiig in 
Cretaceous times, and the main mcAeineiUs in the 
Oligocene |htio(L To cjiioti the final words ot this 
stimulating\olume. ” noth manche Ratsel bergeii die 
Alpen." tl. A.'j.C. 

Colour Index. Ihlited by Dr. l'\ M. Rowe Purl i. 
P)>. Mil i-.lS. (Uradfoid SoeietN of i>vers and 
I oloiin.sts, n.d.; n p. 

Tins IS the first jiart oi a work that Is being fntblislicd, 
m fmiiteen montldy parts. h\ the S()(iet\ of Dyers 
and Colourists. Bradford, with the object oi making 
a\ailalile, in the Kngli.sii language, to (he users and 
all interc'sted m colouring matters, tlie latest informa¬ 
tion loncernmg commercuil dyes, their constitution, 
modc.s (»f preiiaration, and uses. 

Part 1 deals with tiie nitroso, the iiitro, and a 
portion of the uyc» eolours, w’hile it i.s understood tluit 
when tlie work is eompletc-d il will contfim descriplion.s! 
of .some 1300 dislmrt suithetic colouring matters. 

The inlormation i.s set out in tabular lorm, closely 
resembling that used in the well-known “Farl)Stoff- 
tabellen '* of Schultz, l>ut with tlie welcome addition 
of am]>Ie .space for notes, and brought up-to-date by 
the inclusion ot much inlormation that is lucking in 
the “ Farhsttjffuibellm.'’ 

It IS well produced, and is a work that should lie in 
the hands ot all who are mterested In colouring matters, 
wliether liom asricntific or practical point of view. 

The Birth of Psyche. Iiy f*. Charics-lJaudouin, Trans¬ 
lated by F. RothwelL Pp. xxiii + 211. (London: 
(L Koullcdge and Sons, Ltd.; N'ew York; E. P. 
Dutton and Co., 1923.) 5.V. net. 

A .SELECTION of short memories of childhood written 
U.S prose pxms w’ith a di.stincl consciousness of scientific' 
value in Uieir significance. The author has written a 
'preface to the F,nglish translation, in. which he defends 



. • Letters to the Editor.' 

The Editor does not ^old himself responsible for 
, opinions expressed by his correspondents. Neither 
can he undertake to return.^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anon ymous communications.^ 

Pbotochemical Production of Formaldehyde. 

In a recent paper {J. Aiikt. Clicm. St)i:, 45, 1184 
1923)) Spoelir slates tliat he has bet'n entirely iinal)It; 
0 reproduct? <Jiir rc'iults on the photochemical pro- 
.uction of formaldehyde fioin carlKm thoxide and 
/ater {Trans. Chem, Soc , 110, 1025 (ig2i)h and he 
nvites us to describe our expi'nmental methods ui 
jeater detail than we dul in oui oripmal comniunicn- 
lon before replying to this invitation we have 
epeated all our expennieiUs and the new results 
ntirelv cuntirin the ohl. and there seems, therefoR*, 
o be little or uo d(mbt that by the acUon of sliort 
*a\'e ultra-violet hgiit on aipieous solutions of 
arhomc at id formaldehyde is formed. 

The <piail/ mei'uiv lamps oniployet) in all our 
Tvestig.iUons are the U form made by the Hewittic 
,^>mpanv and tlu' eurremt taken by each l.unp is 
•3 .imps at 230 volts About 75 cc of pureton- 
uctnity water were placed in a transparent iju.irt/. 
est tufie <11 m, and a slow stream of caibon 
loxide. prepared from pure marble and synthetic 
.ydioi hloric acid and washed with a solution <if 
)otassium bnarbonate, was p.vssed tbrougli the water 
he cavbonK’ .icid solution >\as kept <ot>l l>y a uan»m 
ui)c tluongli winch a slieam of cold water w.is p.issed 
itTiiigent precautions were taken to guard against 
onUmmahon iiy organu mailer, an<I the times of 
>c])osur<' varied from 18 to 72 hours. Since llie 
ifost .salisfavtori- b'st lor form.ikjehydc appears to 
le ''Cbryver’s tc.si we have used it m every ease, and 
hiougliout the wdioie senes of ohsei vat ions we earned 
•ut control hlaiiis (‘\])eiimei!ts. 'Pile results obtained 
:iHy be .siimmansed .is follows — 

T. No foimaldehvde can Im* delet leil in the solutions 
f the distance belwi'eii the l.nnp and lest lubes is 
■'ss than siv inches and no m leeii is iiiter^wised 

2 i'orm.ildehvde can bi' deteclerl in the solutions 
f the fli.'ilance between the lamp and test tubes is 
IX inches or more. 

3 ’1 he quantity of formaldehyde formed is in- 
rcaa-d if a plate of eaicitc is iiiterjMiscHl, ami m this 
ase the (hstance hetw'Oen the l.iinp and test tutn^s 
an be reduced with advantage. 

.j The quantity of lormaldehyde found is increased 
f the solution contains calcium or potassium bicar- 
lonate. 

The amount of formnUIehyile fourul. though ab- 
olutely detmife. is very small (1 to 2 parts m 100,000), 
he reason for this being twofold The ahwirptign 
land of carbonic acid lies near to \ 220MM and the 

ntensity of the radiation of the mercury lamp .il or 
,hout tills wave-length is excce-Ungiy sinall. so that 
he velocity of formation of formaldehyde must 
lece.ssarily be very slow, lvcu a.ssummg tliat the 
v’hole of the radiation is abaorlH-d. A second fmtor 
s that formaldehyde in dilute aijneous .solution ls 
. ecomposed by very short w'ave-length light. In<lci*d, 

. o-oi per cent solution of formaldehyde through 
/hich carbon dioxide is passc<l is entirely decomposed 
n, 24 hours if placed at a <iistance of 4 inches from the 
nartz mercury lamp. It follows, therefore, tluit the 
DTitialdehyde iouiid in tlie solutions descnbetl above 
excess^pf that .formed .over th^t, decom- 
MD^A'lThe relations are 


^nd thns^an'e^lfinatiori is foundv^^^^ fac 
that a mminium distance between reaction 
/quartz lamp is necessary for positive evidence’to b 
‘ obtameil of the productitm of formaldehyde. *SiaCi 
, calale aksorlis all rays of shurtei wave-length thai 
2i5#iu, the amount of foimahlehvde is iiuTcasedHf 1 
' caliite screen is interposed and the minimum distanci 
between lamp and h’st lube becomes no 
nccessiiry. ■ 

In view of our two scries of positive results ft i) 
surprising tint Spotdir finds himself nnalde to confinr 
this reaction, since the evidence we have obtainoc 
sct'ins to ns lo be coiulusiw In his paper SpoetB 
stales lliat lie used the straight form of mercury 
lamp, ami in tins may be fouiul a [xi.ssible explanalibt 
of thr* fnilnte which he has rci orded It is a knoWt 
fad that tlie ([uait/ meicurv lamp deteriorates aftoi 
use .ind loses its {vovver of v.uhatmg .sliort wave ultra¬ 
violet light, fhof Ailiiiauii has proved this de> 
teruiralum of a mercury lamp of the straight font 
.ind has been kiml enough to cf>nimumcate his result! 
to ns U mav be suggested that, this fact e'xplaint 
S]Kiclir*‘ failun* lo observe any formaldehyde, th« 
necessary ultra-violet r.uliatiou from lii.s lamps lieiui 
too small in .imouui We liave note<l tliat th< 
U'shafHHl lamp does not vleU'nointe, or, if so, ver^ 
slowly, smee (lui lamps after main- months’ coU’ 
tmuous use still o/,ouise the ox\ gen of the surroinidin^ 
ail, a photiH'heimc.U r<*ac(ion ulueh is known to b< 
stlinnlated by veiv sli<»il wavc kmgtii ligiil {\ ---'200f*M) 
'I'he great dilution of the formaldf'liyile uecosSitatei 
the use of a < oloumetric lest fi>r its di'lcdion. Il 
view of WillstalUTs statement Hint the Schryver teS' 
is giv en onK by (01 maldehyde and hoxylenic uldohvde 
tins re.u'.tioti has commonly been accepted as posftiv! 
(;videm'e for formaldelivde. V\'c have, therefore, eni' 
jvlowsl this tesl, haviug at the same time yiroved foi 
OUI (»vvn salisladioii that li certainly is capable 0: 
'U'tectmg form.ddeliyde at cxmeenlrcitloiis of I ir 
i.ooo.ooo. 1 C C. C, IUlv., ‘ 

] M nKti-UHON.' 

\V, I-'. Barker. 

Correlation of Upper Air Variables. 

Tn view of the iniporlaiice of the subject, a' few 
remarks with reganl to tlm note in Na’I'iike of Ma\ 
10. p 08). on “ Correlation of Uppi-r .Mr Variables' 
may pcThaps bo pcrnnlted me, chictly with th< 
object of makmg cle..»r the real issues in this queation 
Dines ‘ foniid very high toelficuinl.s of correlatior 
(of the order of o-8) between various upper ail 
variables, specially with prcvSsiire at o-kilomelre level 
Tills ksl to the formulatioTi of tlu* Dines-Sluiw theorj 
of the sub stratosyihere and the regions above ( 
kilometres as the real seat of origin of meteorologica 
causes, la 1920. t'hapmun ** applied certain statisticA 
corrections to tlie ooefficienls of correlation founc 
by Dines and raised these to ! r-ou m several in,- 
st.mccs. A correlation of !-i-on establishes absolhti 
causal nexus A conclusion ol this nature demandi 
close scnilmy, specially as it is being widely quotec 
and applied in eurreut writings.’ in a recent memoir 
noticed m Naiurf. ® 1 have examined the statlstica 
analysis in .some detail. 

As rcg.ards Ch.apman's work, my chief criticism ii 
this, he has negic'cted entirely the eftect^f correla 
tion between ” errors ” of measurement. TalpHf 

• MO. No jxnli, Mini 2, M.O. No. 2SW, Goophyi 

Mcdi h. I9i<), ot«- . 

* l*tTic Roy.&K 9H A (KjznI, pp. 2-{5 248. 

• M.O Ko. 22o» <«eoi>hys Mi-iu. 19, p 215, Sir NapkT Shaw, Tin 
Birth anU Death Cyckuirs." 

* Mwa. Ind. MKiTX-pt ,vt>l. »«iv. Pan »»,, "Cki Errow'ot OWrvaUn 
A .and nwt*r Air UeUthHuhipH." . 


into'.coTisideration, Uoy analydtf.. 3 fto^^^at 5 l 3 
i {A) tJic‘-statistical eolation may easily 'beednieQ/^ 
?negative; that is, tijc true correlation may be 
considerably lower than the observed correlation. 

‘On the other lian<l, il "errors'’ are independent 
(or'as niy arifiivsis shows, for particular valuc.s of 
correlation between errors), then (B) the correlation 
may be positive as found by Cliapraan, and the true 
correlation hipher than the observed. The (ptestiou 
is: under which category (A) or (B) above docs the 
work of Dines fall 

In the case of a balloon meteograph, all measure¬ 
ments are made on one and the same trace,® and the 
heights arc calculated with the help of I-aplace’s 
Formula.' Tliis formula involves both pressure and 
.emperaturo, and a detailed examination shows that 
t serves to introduce, througli " interpolation," 
Oiielation betw'een errors of jncasurement in pressure 
utid temperature. Besides this “ interpolation" 
iffect, correlation may also be sntn«luccd through 
ivhat Karl I'carson* calls tlu? "atmosphere’* of 
iiea$urcmont and Ihrougli correlation of successive 
iudgnierits.'' It is, tlHTcforc. not imjirobalilu that 
Dines's woiK falls uiiffcr (A) and gives I'alues of cor- 
•elatiou cnefficK'uts higher than their true values, 
rty contention is tins • {(') in tlie alisence of dehnilc 
iroof that 1 lines s work falls im<ler (B), Cliajmian's 
lorrcctioiis cannot be accepteti as real, and, to be 
>n the safe side, Dines’s coelTicienls must lx* hxikcd 


(teaij^atL 

o 'aild Z k 26 metres, ^nd I' havl5 ^cjit T, 
<listinct throughout. It is true T have «ubstttntc 
dT,^dT^, but this is (luite different from putttr 
since dT, and are both statistic 

differences (which w'ould ultimately be .summed an 
averaged out) and not analvlic diH'erentiaLs. Th 
substitution is further discussed on p. b of my memw: 
Now if this substitution is justilicd, then it follow 
from Laplace’s equation that; (D) in the case { 
the figures puhlLshed by Dines it is actually possibl 
to obtain higher values of the correlation coetlicient 
at levels considerably lower than (j kilometres. I 
view of the assumption involved it is, howevei 
nccc'Ssary to test (D) bv direct examinatiou of tb 
data concerned. But m the absence of such es 
animation it is not sutTicicnt to state that " dis 
crepancies can be cxplauied." 

'i'o sum up, the mam ])robU‘m is to find (a) the tru 
correlation, and { 0 ) the region of the best correlatio: 
in the case of upper mr variables. It would seen 
that in view of (A). (C), and (f>) above, tlie woik o 
Dmes and ('hapnian {which is llatly contradicted In 
that of Douglas) cannot be accepted as final uithc; 
as regards (a) or as regards (/;). Further advance ii 
not possible without a thorough .statistical scrutinj 
of the original data. 

May I, therefore, .suggest that original 

material of Dmes and J)ong)as (as "tvell as other 
frcsli material, if available) be published with clear 


ipon as giving sujieiiur liinils to tlu‘ true correlation. 

-Douglas found tlie v<ilues of correlation belw'ei'ii 
iressuro and teinpeiature at ic),o(k> feet to be 0-05, I statements about methods of jm'asuremeiit cmjdoyed 
vhich is con.suU'rably lower than Dines’s lignro 077 and actual lonnula; (ngul or otherwise) used for 
arid still more so tli.m ('hapman’s lorrocted value), j (.omputatiou of heights, and tliat (ii.) su< h material 
quoted Douglas's result, as i thought )us work to 1 be sulnmttcd to some, statistical expert like Prof. 
>e free from the peculiar " interiiolalion ’’ correlation 1 Karl Jr’earsoii for ex.miination and report. 


• peculiar ■' inteT] 
ntroduced by the use of l.ap!acc's formula On 
his view, Douglas’s work would probably couic under 
B) and would give values of tonelatioa lower than 
lu© values, i now find stated in tlie note m Nati'rl 
, hjii 1 have fallen into <‘rror in thinking " that 
Douglas’s coofheients are based on true lieights.” 
The fault, however, is scarcely mme, for Douglas 
limself deliuitely stateii that Jus observations 
‘refer to actual*heights alwne mean sea-level, and 
lot to aneroid heigiits.’’) On the jircsent view, 
Douglas's work also would probably come under (A) 
ihove, and even u‘<)5 would seem to be too higli a 
I'Oluc for the tnie correlation 'J’his coiroborales 
ny contention (f) tiial Diiu-s’s coeflinents are 
probably too lugii. It is, theretorc, clear that the 
•ectihealion of niy error has further strengthened 
ny conclusion. I may notc^ in pas.smg that the low 
iralues of the eoeilicienls obtained by iDouglas may 
3€,easily e.splained m aceorcLince with my analysis 
f we assume that the inagmludc of the correlations 
>etween errors ot nu'asureiiH’iit are lower in his case. 

' ,In my other memoir’* I pointed out certain 
Atiatical discrepancies in the coetlicient s publishod 

W Dines. It is stated m the note in Natukf. that 
rseem " to liave confused the '!'« used by Dines, 
lamcly, the mean temperature betwi*en 1 and y 
filoinelres, w’ilh the mean teniperatnro Iwtween o 
ind C) kiloTuelres." and that tins supposed conlnskm 
>n my part " fullv explains the discrepancies " notwl 
yy me, 1 am unable to agree with this, as I do 
lot think 1 have made any confusion between the 
:wp mean temperatures refened to above. On p. i 

, • M.O. No. Jio/, Oi-ciph}-'. Vk'iil 6. T(,i4 
t.M.O. M«. 22.1, “ Coui]min ''. HamUxmlt,” Srrltoij 2. 

' '*■ PhlJ. Trail'-. I'lr- k.o’ "l-n.-i ol li-UnKtii," ii. 

• £^011 S. 1V.IP.I1II, /Jll'M.l f/lA.i, M^.. 1 .J .4 

Qiiar. J«ur. Mfl .S«n.,.\ivw, |aiut.nv 
‘l iW. p. *5 

i* Xbo. I vui..^i(y. Pan I., "Ihr .Seac of Arttvitj^ln tim 


■port. 

i*. C. Mmialanoius. 

Presidene.y College, Calcutta, 
june io. 

Tnv. results of tho British KegisLering Balloon 
Ascents arc published in lull by the Meteorological 
Ollice m the Annual Supplement to the Oeophvsicai 
JoHrual. A full dc'sr.nplion ot tho msliumcnts, 
methods, and formuktj used have also been published 
by the M.O., and will be found in tiie " Computer’s 
U'andliook," MO. 223, Section If, snliseclioii ii. 
They are open to anybody lor use, and if Prof. 
Mahalanobis will cjury out the compulation he 
desires he will earn the lliaiiks of meteorologist.'^ 

It IS dirticult, however, to see how Prof. Maha- 
laiiobis can obtain a perfectly correct correlation 
cc«*flicient, m view of the fact that, vviUi a coeftic.ieni 
of 070 based on 400 observationJi, the causal slaudarfl 
error is as high a.s 0*025. suffices to explain 

the diflerences Ixjtween Dines’s and Douglas’s results, 
which can scarcely be called a " fiat contradiclion." 

With reference to J*rof. Mahalanobis’ assumptioil, 
that dT, it may be pointed out that the result 

of making this a.ssuiuption is discussed in the papers 
to which lie referrcil, and also that no claim tc 
extreme accuracy in the correlation coeflicient is 
made by Dmes. (See M.O. 210b, bottom of p. 43, 
and p. 44, line u ; also Ucitrage zur Physth det 
freien Atmosphdre, V. Band, Heft 4, pp. 222, 223, 
and 225 ) Thu; Whiter of the Note. 


Tubular Cavities In Sarsens, 

With regard to Mr. K. C'liapnum’s letter on the 
probable aioliuii_ origin of sarsen rock (NATps^ 



^faejice of ro 6 ts-an 4 '’r^^ 6 is fe the sand 
J^naoUdation—but to a special case in which all the ! 
i^etails suggested, from my previous knowledge of | 
■:‘tuch things, tlie work of nianne or estunuc annelids. { 
f'^^Without huMug seen w’hat I saw, Mr. Chapman | 
•■questions tlic validity of the grounds for the 
•/'suggestion. 

Tliere is no evidenci- that the blocks to which I 
.referred originated in Uu* Bagshol Sands. Tliey may 
^ha ve been ascsociated ^slUl the Keading beds. ! 

Assuming that all the tubular ciuities in sarsens 
Were caused through tiio presence of roots and 
rootlets in the original sand, what evidence is there 
„that such roots grew in situ ? It may have been 
driftwood. Plenty of such wootl is bo found, in 

Iignitic an<l jiyvitisod condition, in some of the 
Bagshot beds. 1 have .seen some sarsen rock pjissing 
into conglomcrato. indicating the jirox-imity of httoral 
conditions. 

It would be of interest to linow if Mr. ('hapman has 
found any grains of coinnunnted land shells, burrows 
and bcnies of, animals, and IniiTows and remains of 
insects m the consoiidaled (hmo-rock he descrilK’S. [ 
C. C.Mtus-WnsoN. 

Strawberry Hill, Middlesex, 

August i8. 

Barometric Pressure In High l.atitudeR. 

Mn. K. Jb’h] ky’s rcjdy m NAruHi-. <«£ August i8 
to my loiter in the issue' of June n ikM“s not meet my 
olijfCtion, and suKt' he u'peats the misle.uling state¬ 
ment that surf.n o pressure is low at (he ]xtles it seem.s 
desirable to (ume to a closer dehmliou of terms. In 
my lotU'i 1 ma<le it ck'.ir lliat surlacc pressure was 
to be regarded " high at the poles, not so much in 
rel.' tjoQ to lh(' absolute v<due as with respi'ct to the 
bolt of minimum pressure—the (Iieatre of maximum 
cvcloiiic aciivilv—about lalitmlc <)o" N'. or S.; but 
Mr Dieley under the general term “ Arctic regions ” 
doe.s not 'distinguish beUveeii the siib-j)olar regions 
about (•<.>'■ N. or S. and the true polar legioiis alxmt 
<)o‘' N. or S. 

In maps prcRluced by l!ic late i-’rof. U Molm in his 
masterly di.scu.ssioii of the .sruentilic results of the 
Frani expedition of i8<'^3-<j(), winch conlirm in a 
remavkabh way previous work of the laic Dr. A. 
Buduin (see, ior exampli', “ Hnryel Dnlannira,” 
iQi 1 edn., Polai Uegions), it is shown that m winter a 
ridge of high piessuie (over ybi mm ) is locattsl across 
the Nortli Polar basin connecting Hu* great ('anachan 
and Siberian high jire.ssure area.s, and separating Iho 
deep barometric minima of i’xTing Sea and l<.eiand 
{748 imn.), and that this is tlie seawm when the 
pressure gradieiit is stei'post on, the north side of 1hc*se 
minima, just as it is on the south side. Dr. ti. C. 
Simpson’s maps cmboclied ni his famous Antarctic 
volume arc uu less I'luphatic alxmt relatively high 
surface pressure around the S^iuth f’ole, even on that 
part of the area which is high plateau, and the fact that 
the exprcs-sion “ Antarctic Antiwyclone ” is nowadays 
a household w'ord among meteorologists, geograph<*js, 
and geologists alike ought to prevent unqualitieri 
i statements to the effect that the South Pole is a 
' .centre of low surface pressure. It has been found 
' that towards both poles pressure decreases from lat. 

■ 40® N. or S. at the Jioight of about 6000 feet, but at 
the surface the total efiect of all layers is to pro- 
dxxC® that slight excess of pressure which ijermits the I 
- polar' outflow, of air which Air. Deeley admits does I 

• talw gu.1 


in the cast-iron terms of average win d 

charts must realise that polar currcnta-''w>>li^irafe 

abundant opportunity of reaching low 

irregular intervals, this, furthermore, being a- 

point m the theory ot Prof. Bjerknes. 

notlmig w'hich so paralyses me.teorological 

the habit of regarding mean charts as though 

repn*sent«l actual unchanging conditions rather 

imnely the generalised expu'ssion of ctmditions wmcdt; 

are jieqHduaUy varvuig to such an extent that’-thO’'L 

average tyjn; ilepicleil i.s conipar.iLively seldotayi' 

realiscil, is geucrallv to a greater or lesser extettts'^v 

distorted, and otcasioiially altogether subverted Ot''" 

iu\cited, as during our sjiells of east wind in the beftT, 

of ‘‘ wt*sterlies ” ‘i 

lon.illv, vvhalevor eltect Hie stratosphere may haVe ij' 
on pri'ssiire ats4‘a level, Mr iJec-lev appears to forg^ ' 
that the hriMil facts of I<t\v uniter jnessure over the'' 

(« eausand high coniiiu-utal]>ressnrL*aTc mutually cotn-i*' 
plemenlary. os also the reverse ilistnbutiou of high "a 
summer oceanic pressure and low contiucntal pressure^'^/- i, 
and are well known to be due to sensoual contrasttV" 
of surfai'e temperature, the dilference of both pressure r.;,. 
ami temperature being greater in winter. ' 

L. C. W. BonaciNA. 

zy 'I'anza lioad, Hampstead, N.W.3, ■ ‘ 

August ly. ’y. 


Is there a Change of Wave-length on Reflection' 
of X-rays from Crystals? 

A H. Cowpios {J’hys 2 icv., 2i, 207) lias recently 
shown tliat there is a change of wave-length’yrltw ' 
X-rays are scattered by an amorphon.s substancO'.’ 
rcllcction of X-rays from cry.slals is a special case of 
scattering it would seem that tliero might bo abo a :.'. , 
change of wave-length on rellection. Assuming 9 UCh'.;; 
a wave-length change, we have for rctlection from 
single plane of atoms 
, , cosfl. OOBltf. 

O' • • • -x, X,- "IV, 

where Xj and Xj are the incident and reflected wavo^j,'; - 
lengths and and «3 are the grazing angles _ of ^ , 
inculeuce and relk'cUon respectively. For renectiori-. 
fiom successive plane's of atoms we have 
, fismO, rfsinf^s 

{2) . . . X '■ x' 


, fismO, rfsinf^s 

{2) . . . X '■ x' 

where d is the grating .space of the crystal and n' is 
iho number of vibratioub (an lutegea) diKorenCC be¬ 
tween the waves reflected from two consecutivo J,-' 
planes. Also we have Compton's change oi 
fenglh formula ’t’*'. 

(3) • ■ • Xj -Aj+27SinM"i+^)/2. 

whore V—A/ikc:^-0*024 A.U. ■ 

From thcM^ tliree relations the formula for the 
cidcnt wave-length \ can be found in terms oidaa^. .;, 
wliich IS tlic angle measured exp(?rimentallyv,, 

K' be the apparent wave-length obtained from 
law wX'~2dsmfr,. The relation between X''and ■ 
is found to be • ,, ¥f- 

, 7* sin* fq ' 

(,)... 

Fn>m tills it appears that X' is greater than! X|#.the, > 
truevvavc-IeiigHi.by abouto*o24 A.U. Also it appears ■ 
..that y is less for higher orders of reliectioiig,_^a result^.’ 
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‘.which has been observed experimentally by Sten- 
[.Btrbm and also by Duane and Patterson {Phys, Uev.^: 
'i6, '532). The latter find that the diflerence between 
the values of when -Ihe tungsten line 1*473 
is reflected in the first and second orders from calcile 
is 0-00015 ' o-ooo«io A L. ^'onnul.'l (4) giv<« a dilfcr- 
ence of 0-00007 AT, whuJi is yiitlun t-xperimeutal 
error of the obscMtd ditfc-icna*. However, this 
difference juay also be expl.iinod on Ihc assumption 
of a refractivi- for \-ruys. 

X-niy w;tve*lcn^llis are also nicasuied bv observing , 
the angle oi deviulion (<h lH-t\vecii tiw* rcfleelecl j 
and incidi'iif ra\'. ’fins is particularly the case when 
the phutogia])inc method is used (Siegbahn, Derslieni, 
Overn and olheis) Let X" be the app.ireTit wave¬ 
length wiiea ] ii„ 1.S (jbservi-ii so that //.x" 2i^/sin 

\V<* iKAV have a ddlerciice between A' 
ind A^on our theory guen by 

is) ... . y->■’ 7 cos'Hi 

:o the first jiowei of 7. I-'oi the lower orders of 
'eflection tins (hllen-me is apprf>xnn:ilely 0-02.^ A.U.,. 
vfaich should be easily olisc-ivable Ovem {f'Avx 
Rev,, 14, 137) iuis lound x" for tlie above line. Com¬ 
paring witli Ihiune im<l l‘at 1 erson's value of X' for 
he same line wc lind tlie e.xpcnnienlal value <jf A' 

;o be 0-0005 A I!., wlue.li is wilhiii exjK'.riinenlal error 
if zero. 'Ihis wouUl seem to tx* decisive evidente 
:hat there is no ebangt' of wave-lengtJi when X-iays 
ire reflected from a crysUil 

( 1 . 1 C. M j/VOKCKY. 

CaKI. 11 . IvCKAKT. 

Physics T.aboratory, Wasliington Hmv'crsity, 

St. bouis, Mo , U S July 3. 


On the Structure of the Molecule. 

The difficulty of reconciling tiie atomic systems of 
3 ohr and of langniuir, and of accounting for the 
ittraction between atoms to form molecules and 
shemical compounds, iniglit jieiiiajjs be elucidated in 
he following way. 

If tile analogy between atomic structure and 
istronomicul planetary systems holds good, the atom 
8 essentially a two-dimensional figure, while matter, 
vbich is composed of atoms, is esscuiially Ihrcc- 
limensional. 

If then combination takes place between two or 
aore atoms, it woul<i be reasonable to suppose that 




his docs not take place in llie same plane as the 
ilectronic orbit—an idea which is borne out by the 
vork of Bragg on crystal .structure. 

We may suppose combination to take plac-c some- 
vhat as follows, in the lormatiou of :— 

If the plane of electrons be represented in Fig. i 
ly the do^s, it would be i|uite possible, if an electron 
we to be drawn out of tlie normal plane of each 
itom as indicated by the arrows, for it to form part 
»f atoms while revolving in a similar orbit to 
hefonginal one but, owing to its div'idcil allegiance, 
n a different plane. It would seem, however, that 
t ^uld very soon take up a position directly between 
:he two iiu<4ei, when it would become static. . , 


In the case of hydrogen, which has only a somcaisii' 
positive charge in the nucleus to hold one negaiivi 
electron, if we suppose two electrons to be drawn oui 
of the plane—one from each atom-—the projectioi 
from the oxygen atom w'ould be negative in sign 
forming a negative link between two positive nuclei 
nils would pc-rhap.s explain the quite unique positior 
of hydrogen in clicinical combinations. 

'I'hc system could bti applied cpiilt- readily to mon 
complex moh*culcs. Itriigg’s moilel of the tartari< 
acul molet.ule (see Nattjkj-: of June 9, Supplement 
p. ix) is readilv amenable to tlu.s way of treatment 

B 



Imu 3 


as the .iccoinpanying liiagr.im (Fig 2) will show, the 
electrons coming out of their resjicctivi- systems being 
sJiowii suitouikIchJ by a siiuare 

It will Vm* sc-en too from Sir W. F>ragg's drawings 
that tin- links uiav e^isil} be conceived as being in 
planes whidi would not inleifere wUli the oibital 
motions of the rcinuirung electrons 

The suggestion is tlieu that, in the formation of 
the molecule, both dynamic and st.itic electrons have 
Iheir plact* and tins will throw considerable light on 
llic nature of the links between the two or more 
positive nuclei. A. Pi'AUsj: Jenkin. 

Trewiigie, Kedruth. July 20. 


A Primitive l.ens. 

Ii- a wire of J to 3 mm. diameter bo bent into a^ 
clobcil circular loop of about k mm. diameter and' 
dipped in water, or a transparent oil such as castor 
oil, a stable li<}uid film can I'jo ri'inhly obtained 
covering the loop. A Lhin dished metal disc witli a 
circular hole in the centre i.s a convenient alterative 
to the wire loop Liquid can be easily adt^ or 
remov'ed without breaking the film, so as to vary the 
curvature of the hijuitl lens so fornieil., Such a lens, 
though far from jierfcct, may be made to give a 
magnifying power of nearly 5 over a si^lnll field. 

It is eouceivablc that some of the very fine vvork 
done in Egypt, long before the invention of “ optical " 
glass, may have Ix-en made po.ssible by the use of a 
liquid lens of this kind. The phenomenon might 
easily have been accidenlally observed ; for even a 
drop of water lying on a greasy surface gives a small 
but apprc*ciablc magnification of the surface which 
it covers. 

By using a thicker wire (about 2 mm. diameter) 
and less liquid, a diminishing lens may be made in - 
the same way. 

R. A. S. Pacbt. 

East Tnclia House, 74 Strand, 

London, W.C.2, 


• history of the' discovery of the various frag- 

luents of Baluchithcrium. which have enabled 
Prqf. Osborn to make the preliminary restoration here 
" reproduced (Fig. 5),^ is interesting. In 1910 the present 
writer was fortunate enough to obtain bones of numer¬ 
ous extinct animals in the early Miocene deposits of 
Baluchistan. Nearly all of the animals were strange 
andj except for such of them as had pre\*iously lieen 



.^MlucHitbstium tLad its HeiiuioiM!. 

■c. ' By C. Fosstkr-Coopkh. - . 

very of the various frag- into’a pair of stout, dowmwardly turned tuste'^igv*)* 
turn, which have enabled Ncitlier skulls nor jaws a])])carcd to be of sufficient 
eliminary restoration here size to belong to liie luiimal which possessed 
sting. In 1910 the present In fact, the former animal apjicared to be nearly twice 

to obtain bones of numer- tlie size, and on thesis grounds separate genera were 
early Miocene deposits of made, Baluchithenum fur the larger form and>Pi8?a-/^ 
the animals were strange ceralhcrium tor the smaller. ■’ U' 

n as had pre\*iously lieen A few years later the Russian palaeontolo^i^ 
Bonssiak distovercd the. rcniiims of a very similar-, 
large animal m Turkestan, which he named Indri-- 
cothenum, but lie likcw'ise failed to get the skull. 
This regrettable lacuna in oiir knowledge has witliin 
the last few years liccn hik'd by the di.scovery of a 
nearly <-omplete skull in Mtmgiilia, a di.scovery Whiqh . 
we ow'e to (lrangcr,ot the American Museum of Natural 


T n; I '.All IK lit M.iliii hiihi'i iiini wnti «me <>1 .i nnnlciu fins. 

obtained by Dr. Filgrim of tlie Indian Goologic.al 
Siu'xcy, sieve previou.sl)- unknown. Among them an 
atla.s, the first hone of the nct'k (Fig. i) and an as¬ 
tragalus, one of tlie pniKipal bones of the {Uiklc, were 
of ‘uch asttiunding si/e as to [iroclaim themselves as 
HSltelnnging to an entirely new f<irm of mammals, and 
one larger even than the elephant. Beyond the fact 
that the bon<’^ belonged to the Pens.soductyla, a group 
whiclt includes the liorses, tajiirs, and rhinoceroses, 
together with some extinil families, nothing further 
at the time <’ould be said of them. 



Fio. a.—Lim-i’r j.jw„ o( Prtr.ic<'niUiPnuin, sliowinii llu* nntNU.'iI featitrc, 
lor a rliiiini'eii!', of prnniinlxiiil lowiT tusks. Ilw of the- aclual 
specunon is v’ iiuJk’s. 

During an expedition to the same place in the follow¬ 
ing year further remain.s were obtained, which com¬ 
prised other vertebrte, limb and foot bones of this 
large animal, together with teeth of a large but primi¬ 
tive rhinocero.s, some fairly complete skulls, and a 
lower jaw of a size to correspond with the .skulls. The 
, lower jaws, although obviously belonging to a rhinoceros 
of K)ine sort, and one of considerable size, showed a 
4 inique feature in that the two front teeth were niodified 



Tic 3.—Femur ami hiimeiiB of DalucbUbofiuni. 

History’s exi'Wfdition to China. 'I'his skull is five feet 
in length, and thus all requirements as to size are 
abundantly filled, and witli it enough hones froo' 
Balucluslan, Turkc.stan, and Cliina (the wide separatioq[v 
of these arcus shows the great range of distribulioti 
of the animal in former tunes) are known to enable 
us to make an approximate restoration, and to give;, 
us a reasonable idea of wliat the animal looked like' 
while still alive. ' y 

Baluchitherium on rcconstnu’lion pro\’es to be A; 
very strange animal. The limbs arc as large as thosi^. 
of an elephant, and in some points are not unlike th^'- 
(Fig. 3), The feet, however, are entirely different^ 
structure, the fingers and toes, of whii.h there are dlilyi 
three to each foot, are much flattened, while the meta- 
car|)aLs and tarsals arc enormously elongated (Fig. 4), 
so much .so that the wrist i.s elevated newly a yard 
al)ovc the ground, three times as high as the corre¬ 
sponding measurements in the* elephant. Of the three 
toe.s, the central one is much the largest, the. two* 
lateral ones being pressed close to its sides, rather UkC' 
the splint bones of the horse, though here the side topg', 
At^-cdraplete. , There, are some ycry, curious; azul'u' 
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certain of the fool bones, and notably in the neck. 
The nwk Inmes, in fact, of all the many animals with 
which T^alucliithcrium haa boon compared, t'omc 



Fxo. Ik>:ic <il iiiilit' Itilli' latiii, ii ii>< hr- Jnni;. wiili tlir torii-xpoiulmi; 

bon« ci( I in<Kii‘iii tIiiikk 11". foi lx>ii<-> tLiu tlir 

oaefiKiat'J invi Nui foittul. 

nearest in ]mij)orUons and sha{>v, tlumi^h oi course 
not in sjzf, t«J llioM- oi ihc liorsc. 'Hk-) show, however, 
one feature. whi< li is unujue m uiainmaK .mil < an only 
be paralleled in eertinn ol the mj^anlie extimt reptiles, 
in tiiat the I.itera! (anab tliioui;h whn h a blood vessel 
runs are hollowed out into jiH}.T fa\ilies These arc 


Baltichitherium (Fig\‘ 

rhinoceros drawn to the <Bm&^cale;It-will be.noticed" 
that Baluchitherium,’ as restored, is oonsiderablya 
higher in the fore than in the. hind quarters. This is 
a perfectly reasoiuible restoration on the assumption'' 
that the animal very probably fed upon the leaves 
trees, but until the limh bones of a single animal, 
are obtained it cannot be proved. An alternative, 
restoration, also by Prof. Osborn, more on the lines' 
oi an ordinary rhinoceros, gi\ es a somewhat different 
appearance. 

The relationships of this animal arc at present 
obscure. 

It is certainly a rhinoceros, hut unlike an\ knuwrt 
form, modem or ancient. In the teeth and skull, 
except for strong downwardly turned iipjier tusks, it 
i.s like the extinc-t hornless Aeemlheririe rhinoceroses, 
but the '* Imrschke ’* features o! the ieet .incl neck 
preclude any close connexion. 'I'here is no suggestion 
of any hut supiTllciai resemblance to the horses, 
from w'liuh the tooth structure alone would at once 
exclude it. In tact it will be necessur)' to go back 
a long way in time to find the btartmg-point of Balu- 
(hithcrnim. aii<l this point is at juese^j^nknowin 
although Um- jiresent \snter has .suggested the hltj^ 
jCo<-enp 'rri]jloj)u.s, a rhmi.w’eros-hke animal with ciTta^|( 
horse-like lealures cn its limbs, .is a possible signpo.st.ij 

In his reconstruction Prol. Osborn has restored 
tin* fragment of lower jaw on the lines of tliti lower 
jaws oi Paracenitlienum (Fig. 2). The relations of 
these twM forms are not vet i lear. Ikiiuclutheriuni is 
nearly twice the size o) Paraceratherium. which is 
r.ither too large to be accounted for as a sexual dilTcr- 
eiicc. MoreoMT, lliere are a number id differences in 


so large that the central portion of the 
vertebra i.s redmeri lo a tliin vertical )>.irti- 
tion, and in section tlic bony parts o! the 
centrum liave a I shajje; m fai t Hulinln- 
therium, in order to < omluiie lightness with if 
the necessary .strengtli, lias hit u})on a jj 
design well known to engineers in the eon- li 
struction ol girders. /A 

Owing to the si/e ol tlic hmb Inmes and I 

theheighl of the teet, Ilalui hitheriuin must j if 
have stood Ironi iwehe to thirteen feet / /j 
from the ground, and with its horse~Iikc V y J 
neck and five-foot skull, an enormous skull i ' f\ ( 

lengtli for aland mammal, imisl have had I [\ \ 

an over-all lengtli ol at lea.st twentv-three J 
feet 1 One curious jiomt in all tlu.s bulk ' 'T"'" - 
is tlmt the head seems almost too small 5 -- 

for the body ! 

The gigantic si/.c of tins animal can liest be seen 
from the figure.s ol Prol. C)sl»urn ^ of his restoration of 



. * A «ist of oik: ol tIu'^e VTrlt-br.-p in :.c«3luwi, tifljetbw will* Ihe onKinal 
bOBf5 of B.ilnrliilliMmm. i .in lx’’ '-i-iii in Hk’ piljiim(oini;u’jI gallery irf lUe 
BrtUtll Mnseinn (X.ilural HisUiry), 

• ice. ctt. 


I*ic 5.—Keslonttion of Balwintlw^TOim, wlh oathiic ot tlio wliUc i .aiDcero? fi>r 
w.iniparixiw. (AUit OsIahti.) 

.'t 

■ seen the .skull uiid teeth w'hj^h render jt*^rohuhle that the 
ion of forms are really different. .Auch to be hoped 

onRinai American ''’j*successful in 

irofiue finding the front jaw of Baluchi- 

ihcrium, which willjpPipQRO deciefc the point. 


{the point. 


Nutrition Problems during Famine Conditions In Russia. 


•■'By Prof. poRi.s Si.ovTZOV. Professor of Biodiemistry at tlie Medical Institute for Women at Petrograd. 


I AM glnd that it lias fallen to'my lot to be one of the fore been obliged to follow their scientific work i^ 
first physiologists to get through the cordon which their own way. ' 

has,almost come to be considered as a kind of a second , •Nov^.ltat Wl&'a^S 5 .^fr^aUy;becommg^awa^e#Sdtt«p|^ 
Ounese -Wall. Kussian scientific mep have 'thetlit^tor^’lEUfdvby t9ean&.jofx&eisqn^;.obB^ya^^y 

off fioffl-£)tHn3ne itiF about riirhl T rnn 'ndrl 


/..e6pedaByln‘''EngIiai|^a^.^America,,we r«Hse to ouT", 
dismay'how much we are^b^ind in our results, and how 
“ b^’ jire the conditions under which we arc working 
and,arc likely to work for some time. We have, how- 
, ever, in accordance with our possibilities, achieved a 
^'■'certain amount of work which, I hope, may ht of 
. interest to our colleagues in physiology and physiolt^gical 
chemistry. I can only give the main results we have 
obtained, hut it provides an insight into the trend of 
• scientific Thought which ha.s prevailed in Russia during 
the period of isolation. 

> Soon after the post-War conditions had brought 
' about a stale of affairs in which it became diffiailt to 
feed the population and the available food became less 
and less, Russian scientific men were faced with the 
task of investigating various nutrition problems. A 
number of emergency .substitutes such !is bran, oil¬ 
cakes, straw, etc., were suggested to the public. It 
became necessary, therefore, to establish a standard 
according to which the nutritive value of the different 
substitutes could he asses.sed. As in Gemiany, it 
became al first necessary to prqiare. bread with various 
grasses and to mix large quantities of potatoes in llie 
flour. The conditions under which a bread could be 
prepared that could be employed as a basal-food 
product had to be worked out. It became necessary 
to make use of the experience of other countries, 
especially Austria. At one time the advisabdily of 
feeding on whole-meal bread, as was done in Italy, was 
considered. This, however, was found unsuitable and 
uneconomical. Tlien we had to set to work in order 
to find out liow a number ot natural lood.s such as 
plants and roots, Lichen islandinti, Latntmna dif^itaUi, 
could be utilised. With this purpose in view, a senes of 
metaboli.sm experiments were earned out with bread 
to which these substitute.'! were added. Tlie most 
successful results were obtained with Iximinaria, of 
which 70 per cent, was ulilhcd by the sy.slcm; 35 per 
cent. 01 kclaiid mohs and quantities up to 50 per cent, 
of various green plant s were also found to be assimilated. 
Of course plants arc not utilised well, owing to the higli 
content ol cellulose, and several methods were con¬ 
sidered in order to overcome this difficulty. One way 
considered wa.s to pulverise the ccllulo.se and free it 
from lignin; another, to bring the cellulose into a 
soluble state. 

In this connexion a Swedish preparation known us 

Swedish flour ” was of interest to us. Tliis product 
consists of pure cellulose and i.s idea) in its physical 
consistency. ll i.s light, porous, and docs not irritate 
the intestine in the slightest degree. Metabolism 
experiments have, however, revealed that the output 
was equal to the intake, and that there was no utilisa¬ 
tion of the product. Occasionally the output was less 
than the intake, and in these cases the deficit could l>e 
accounted for quantitatively as metlianc in the expired 
iair. 

The attempt to utilise bran in its entirety was of 
greater interest. The bran was mixed and fennented 
. with lactic organisms at 40-45° C. for 15 hours. The 
cell-membranes were thus disorganised and the cell 
..'^contents were made available. This can also be 
■'-Attained, by means of autolysis by,increasing the 
'f.A.ri4ity,.wit^Jac4&.,add.^^j. a str^gth. of js. per 


Hftnd mixture made into dough anif 
prepared in this way .was found to be utilUed's-d^er 
cent, belter than a control bread, cspecially'fi 3 '«|prds . 
protein. It contained a large amount or'pt^ein 
matter and vitamins. 'I’he Injuid obtained by auto- 
lysing in acid medium or hs fermentation with lactid^;.-, 
organisms can also be utilised mixed with agar 
gelatin as a nutrient medium for organisms. 

A special commis.sion was engaged in investiga^ng":|', , 
the nutritive yeasts. 'I'he physiological and mediCw'h 
part of this investigation w'as worked out under my-.b ^ 
own supervision. It w'as established that nu&iisv^ .^ 
yeast, beer yeast, and dried yeast form ideal foods 
in protein. Up to 85-90 per cent, of the material itf / ' 
assimilated, and palatable dishes can be ^irepared from ■ 
it. Yeast alone r.annot .sustain life, as it does not ,• • 
contain fats and vilamin-.A. If, however, yeast ia'.t 
mixed with a good fat it is capable ol maintaining the ' 
existence of rats and mice. 

Yeust, like meal extracts, promotes the secretion 
of the gastric and pancreatic juicc.s, and greatly 
stimulates llie a<'tion of salivary amylase and of ' 
trypsin. An adult organism can tolerate as much as 
100 gm. of yeast without harm. Only a slight increase 
in the output of uric acid w'as observed. I am not 
going to discuss now the jibariruicological side of this' 
food, but 1 may say here that it .stimulates growth in 
cliildren and in animals, and tluU it increases *'the 
formation ol haemoglobin in blood in general. 

Our interest m yeasts for nutritive purposes made 
us also investigate the part played by “mineral” ' 
yeasts which the (jcmians cultivated on ammonium 
sulpliatc and glucose. Tliese are usually a mixture, of 
bread ycrust and Mycodrnna cermstte. Tliey • were ‘ 
found to be of little use for nutrition purposes. , - 

Much more interesting were the results we obtainwl.’, , 
with the so-called “ Fcttliefe.” The Germans wanted » ' 
to utilise this .subslanee as a source of fat, but were.k'’ 
nut successful. We adopted a different procedurc-froto.'’. \ 
theirs. Cultures of Endomyces vernalu under certain"i[ / 
conditions can produce as much as 18 per cent. 
calculated on dry matter. The investigation of'the 
fat has shown that it mostly consists of triglycerides' 
and resembles olive oil in composition. It is weE; 
uiisimilaied. To prepare the fat by cultivating .the'’‘/> 
organism in bottles was of course too expeasive, and. 
wc adopted the following method of cultivation, 
Potatoes and other vegetables poor in fats and protein ’ ’ 
were sterilised and inoculated with Endomyces vemaliSi 
Alter 5-6 days* growth the medium was dried. Tfwk/:' 
product thus obtained is rich not only in carbohydiatej vj,,- 
but also in nitrogenous substance and in fat, and can,-';; 
like the flour, be employed as a new article of food, 4 ;.; 
As such it can be as.similated by human beings."- 
periments are now in jirogrcss for the purpose, of/*' 
applying this process to animal nutrition. .v a • •' 

When the famine abated the dietetic investigatiOM- 
hccame less urgent. Russian physicians and,physio- , 1 ' 
legists, however, collected interesting material,con-.'-'' 
ceming starvation. It is difficult to imagine tJaO', 
degree of starvation. The table below giv€|5 the ' 
official standard ration of the population according t<x,' 
status and age for most categories of Russian populacei 
Human life could not continue under such conditioni^' 
'-aatfdtbft.aortalitv was neat. ' ■ . . . 
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OFnciAi. Ration, Jakvary r, 1930.* 



NiimlM of 
Persons, 

Mean Calottes 
per t*er«a. 

Hospitals .... 

36,044 

1805 

Children’s lInspjt.i.K 


15*3 

Houses of l.ietL-utioii ’ . 

6,'_>14 

1414 

Asylums and .St-ttfenieuts . 

J9, 887 + 754 

182H 

Workers' diuntr 


424 

Ordinary dinner 

Cbildren'.s dinner . 

Ol2,o *^0 

=65 


408 

Typhus ration 

8/170 

19.17 

Invalids' ration 

1,200 

1645 

Ration of lied Army behind 
the lines .... 

13 . 7^0 

1507 

Scientific specialists 

Learned men’s ration . 


2761 

1,800 

/><)0 

Iron and ■wood workers 


4(100 


In PetrogTud and Moscow the famines were in¬ 
vestigated in lairly great detail, and snentiru' malenul 
was obtained for two great conferences on the famine, 
the deliberations of which have so far not been pub¬ 
lished. As a president of one of these conferences 1 can 
give the most important and interesting points which 
have been elucidated and which arc of interest from 
the physiological point of view. 

First, the approximate weight of tlic body was 
ascertained, according to the French formula that 
when the length of the body m centimetres is multi]>licd 
by 0*4 the weiglit of the iicKly m kilograms is obtained. 
We have measured the height and wciglit of many 
persons who die<l of .starvation without any other 
complications, and llie weight according to the formula 
was found to be 30-35 jkt cent. les.s tlian the normal. 
Thus the figures olnaincd on starving animals hate 
been confirmed on human ]>cings. 

Chemical analysis of the organs of pcujde who died 
from stan'atiun has shown a great deviation from the 
normal, espe<nally in the content of neutral and phos¬ 
phorus-containing fats. There was a small decrease 
in weight in all organs with the exception of the brain. 
This had already been juscerlaincd tlirough laboratory' 
experiments. Chemical analy.sis of the white and grey 
matter has further revealed a great cliange in the tissue 
,.of the grey matter by a large diminution, not only in 
the phospiiorus-contuining fals, but also in the general 
•quantity of llie protein. In certain <’ases this diminu¬ 
tion was us much as 2^ pff Tlie small fall in 

weight in the brain can, therefore, be explained by the 
fact that the while matter wliich forms the greater 
■’ part of the brain is least altered, wliilc the grey matter 
IB changed greatly in quantity and es]>ecially in quality. 

Secondly, an experiment was earned out on a large 
scale .to ascertain tlie jufiuenre ol the absence of fats 
from the diet ; a mass experiment whicii lasted about 
two ;years. Trading in iood jiroduets was forbidden 
and’ the transport was disorganised. Consequently^ 
a rationing system was enforced on the population. 
At' first thi rationing was restricted to bread onh^ 
After the .second re\olution, however, the population 
was divided for rationing purposes into four categories. 
The first consisted of workers, the sccimd of oflirials, 
,t,.the third of the ordinary citizens, and the fourth of the 


former rich. The following table gives the actual rations. 
Afterwards every ministry undertook the rationing of 


The Dailv Ration of the Four Categories 
THE PeTKOGRAD POPULATION 



Protein. 

Calories. 

ibt ('-ategory 

74 

4 75 

2ncl „ ... 

40 Hin. 

240 

3rd „ ... 

Rm. 

1 3.5 

4th „ ... 

ij m- 



their own officials, leaving the general jnibhc on the 
above diets. I had the opportunity of olHaining the 
information dealing with the amount of food served 
out to a certain number of people during the period of 
two years. From these data it was po.s.sihle to calculate 
the fat, protein, and rarbohydrate.s consumed per 
person per day and to pint mortality curves a^rding 
to diet. A 

The first maximum of mortality coindfted with the 
general low intake of calorics. During this period 
many people died. Jkdorc death, w’hich occurred 
generally from interrurrcnt infections, the\ mostly 
manifested cedema. A very higii mortality from in¬ 
significant causes was also registered during this period. 
Tlic second mortality maximum coincides with the lat 
minimum. There wore days when the daily lat intake 
averaged about 5 gm.—to all intents and purposes 
a fat-free diet. iHinng this period deaths oi undefined 
character were registered. The organs ol the victims 
sliowcxl scarcely any change. 

Jn tlie course of the famines it was also ]iosstl)lc on 
several occasions to confinn the influence of t!ie vita¬ 
mins on human beings. It is interesting to record an 
outbreak of scurvy among t’arious groujis oi people 
who.se diet was quantitatively quite .satistactory, imt 
lacked variety and consisted mainly of ingredients .such 
as boiled millet, mai/c, etc. Such an outbreak took 
place in tlie fleet. The pathological change in tin* large 
intestine w'hicli was brought about In tlie one-sided 
consumption of millet was even mimed “ MilletJ 
disease.'* The mucous membrnne is pemtruled hy^ 
the* small grains, wliich cause intense inflummutiun. 
Jly changing the <liet and using large grams only this 
scurvy-hke condition i.s cured. This confirms the 
work of American workers, showing lliat the phy.sical 
condition of tlie food may be rcsjionsible for a change 
in the mucous membrane of tlic mte.stiue, whirh may 
favmur infection. Scurvy is a diclelii* disease due to. 
a ch*ficicncy of vitamin-C. and a consequent liaoterial 
iniecUon. specific organism causing .scurvy could 
be found. 

Further, investigations during the famine have 
show'n that the relative proportion of protein, fat, and 
carlvohydrate in the diet play an jmpurlant part in the 
nutrition of the infant. A great deal of information 
was obtained from infant inslitution.s whore, owing 
to the lack of fats, grave illnesses were prevalent, which, 
however, disappeared w'hen butter w'as introdueed in. 
the diet. It is of interest to record the great diminu*;A 
tion in the fertility of women and the'cessation of 'thel 


* Althoogh these iiinuutits lepr^scat wh.u it by tlie Cii 

BMW to pzovlde, so doubt the actiul supply ottua fell short of the. 

r**Tva*. ^ ^ 
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Current Topics and Events. 


It is announced in the Times of August 28 that 
I^of. A. G, Green, director of research of the British 
Dyestuff Corporation, has resigned his poit on account 
of " dissatisfaction ut the lack of technical knowledge 
on the board of directors, and his belief that the 
’permanent establishment of the dyestuff indnslry in 
tthis country is impossible under these conditions.” 
jfn Great ‘Britain it is common for power to be in the 
hands of people without the scientific knowledge 
essential to make the best use of it for industrial and 
social progre.ss; and Prol. Green has provinl by 
experience what has often been pointed out in these 
columns and publicly stated by scientific workers in 
various industrial fields. In political appointments 
the same principle is adopted of placing the power 
over scientific dejiartments in tlie hands of politicians 
without regard to their scientific knowledge or tniining. 
Sir William joynsoii Hicks has. for example, just 
been appointijd to succewl Mr. Neville Chamberlain 
^^Mniistcr of Health—this being the fourth Govern¬ 
ment post he has occupied in less than a year. Though 
it IS accejited that a ('diancellor of the lixchccpier 
.sliould know .something about fmatu-t' and a Solicilor- 
Geneial souieihing about Unv, apparenUy a Minister of 
Health need not know anything about science in ov<ler 
to control the nianifoid activities ol a department 
mainly concerned with .scientift*' problems. 

A si'NsMioNAi, report of a change of level of the 
bed oi the Atlantic between Cape Town and St. 
Helena was made on the autlionty of t)ic Eastern 
Tciegrapli Co last week. It was stated that a. cable 
repair-ship fouml a depth of t!tree-()iiaitors of a mile 
at a j>Ucc ulien; the chart showed a <lej)lh of three 
miles ehon the cable w.i.s hint m Changes of 

lovi‘1 {>1 the ocean fioor have often been brought to 
ligiit bv soniulings, but the actual n.se or fall is 
reckoned in a few feet or fatboius. and nothing of 
«uch a .stiipi'iidous characU-r as a cluinge of more than 
two nuies has ever lieeu e.stablished by .sinvcys. 
Decrease of depth could, of coiirsi‘, be caurM'd by 
iccuinulatiou ot the products of an rniplum of a 
Jubinariue volcano, ami lu smh an e.vent the rist^ of 
cvel would be local and tlie material would soon be 
A'orn down. Both Ve.suvms and Ktmi Ixigan their 
Bareevs as submarine voluinoes, awl Sir ArchibaUl 
."Tcikie r<’Cords a number of .submaritie eruptions in 
iis "Text-book of Geology,” though iiolhing 
ipproachiiig tlie building of suc.ji a pile as would be 
‘equired to produce tbc dilference of level reported 
ibove. All that can be .said at pn-sent, theicforc, is 
:hat an ai'tiial uplift of the dimensions repirtcd in so 
short a time is unthinkable and that the accumulation 
)f volcanic material to produce the change of deptli 
s extremely improbable. Confirm.ilion of the accur- 
tcy of tlie old sounding as w-ell as of the new will be 
'equired before any scientific .siguificance can be 
ittached to the report. 

.Several experiments have been made recently. 


express train between Hoboken and Buffalo this has* 
been done. Tassenger.s can continue convsTsaiions 
with Iheir friends which wen* interrupted .by the 
train starting ; they can also leceive radio telegrams 
from their friemls while the tram is in motion. In.: 
La Nalurr for August iH, a leclmu-.'il description is 
given of the expcriiueiits which have been carried out: 
by three of the b'rench railway companies in making 
such " concert ” cars. On the P.tris-Orleans railway* 
the experimental saloon cars h;ul two loud-speaking 
telephones fitted at each end of the cars. Lip tO’ a 
distance of 210 niilc.s from Paris, the Eiffel Tower 
concerts were heard tjuitc .satisfactorily. As a rule 
the concerts were better heard than the news items. - 
When the train goes through deep cutUiigs the sound 
is notably reduced, and wlien going through long 
tunnels it almt^t disappears As there are at present 
only three large broadcasting stations in the neigh- 
bourho(Kl of the railway, and as these arc near Paris, 
the ('onc^Tt cars have only a Imuled use. With the 
arrangements used it was found that the large radio 
telegraphic stations near the Bordcaiix-ParU line 
pnKlucod si'runis distnrbamx’s. When going round 
curves also, discordant sounds wore hcaid due to tlic 
friction of the tUnges of the wheels on the rails. 

“ CuMBiNO .Mount Kvuhj-.st,” the cinematograph 
record of l.vst year's attempt to .scale the world'.'* 
highest peak, was prenented in a n^vised edition with 
several new photographs on August 27 at the 
Polytechnic H.ill, London. CapL j B. L. Noel, who 
took the photographs, provuied an inlcn'stmg running 
commentary as the piidnres appeared, wliilo tho 
orclu'slra played ” Ans of Tibet and Nepal,” collected 
in Tilx't by Mr. J Howard Somervell, niie of ilie party 
of four who imade the first attack on the S'ummit. 
brankly an (Uilertamnieiil of great and vital interest, 
designed to raise luuds fur an atUunpl on Ibe. peak in 
jq2.l, this pictorial acc<unU of the greatest achieve¬ 
ment in niountaincenng has been wisely chosen by 
Natural I'llins, Ltd., to mnuguniLe by a four weeks’ 
season the series of travel and interest films which 
aic to be presented to Londoners at this hall during 
next winter. While <‘apl .Notd deliberately em- 
pliasiscd meiely tiic sporting nature of the climbing 
eiltjrt. Ins pictuH-s show a mncti wider outlook; of 
paituular s<ientific iuten-st are pictures of the land 
forms .and the foret; of tlie pievalcnt westerly winds,' 
ami alv) of the customs aiul ciTcmmuals of the 
'J'lbclans. 

Tnu fourth annual report of tlie ridal Institute 
of the Umveisily of Liverpool flescnbes further 
devciojmieiit.s in tho work of tins vigorous young 
institution, though mnch of the work reterrod to la 
not yet ready for publication. Unly a Tew of the 
more interesting features can be mentioneil here,, A 
stwlv of tho eHect on the sca-level at Liverpool, of 
winds ojierating lu the Irish Sea and m tho Atlantic 
Ocean respectively, shows that them importance is 
in the ratio of about 2 : 3, The purely local winds 
mp^l^yhan was hitihi^U) supppsed. 
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'he lias midertaktin the analysis of records j 

;)r Hio Australasian Antarctic Kj:pedilkm. 1911-1914, 
he Aut.ircti*. aiul the C»old C<MSt j 

air\’(‘\' It ii.is also picj'arcd for the Adniiialtv a | 
iiart of i't) ii'l.il .iii'i lines in the rsf»rHi Sea . 

oiistrnc(< I! oil .! iU'w pl.i ri, naiiK 1 j, 1>y < .1 leu la t ion ironi 1 
he titl.i! I Iiio 111 Iisui^ the <1>iiami*al eiiuations ; 

k'hieh ( oiiULi t 111--< urieiUs with Ihe surlacc i;ivuhenls. | 
hinil.u mclhoiis ii.ue been .i}>])Iuh 1 to the tides ol j 
he nortluTU jioilioii of the Irish Sea. Miieh work ■ 
las also Ixcii done on the more puielv inathein.ilnal • 
iranches of tidal thiory. } 

Tju. work of tin Natioaai institute of A^n< iiUiiral | 
kitany at ( .imhrali^e, iliou^dt oiiK staiie-l m the new ; 
juildings in has in.ute snIlitienL prot^ress to I 

ustify th(' issiu' of .in annuvd joninal einlxxlymn Iho | 
thief scieutilie results obt.mied \ear l)\ vear. lu the | 
irsl iiunibej- llio dirm.Un n'j^oils on the potato 1 
natunly and yield Inals, lioni whah il is already 
jo.ssiblc t<j di.iw tnistwoithy loin.lusii'iis in sjnLe <>l 
listnrhaiu’es tc.i tlie lesulis biom;ht alxmt by such 
'actors as the use of seed tabors diawii Iroin diUeronl 
iistricts. and in some i.ises alleilccl with virus 
ILsease. 'I'lie liarlev Inals. howe\(‘r. do not as >et 
varranT the publnatiori of a detailed aiaount. owmu 
:o uiifavouhdile \\<*atliei e<in<lilions dunii’^ 10--, bat 
it is hoped that by llie ('ud of the next season it will j 
Lie possible lo iiMke a (nticd anaKsis of the cv])ou- ! 
nenijl n'sults. J in' nn Imled lillh annual rejiorl. of 1 
die OlilLial Seisi 'lVsun« St.ilion nidicales that nim.h : 
A'idcT use IS beiii^ m.tde of the f.uihties pioeide-l, ; 
25 per cent more peisons h.ieiuK salmiitted samph's. i 
bhc increase in tlie number reieived from farmers | 
being 3.*) per i.enl An mterosting innovation was a [ 
course of uammi' in seed tesliiif'. followed by ])ra< tj< al j 
tiid theorelu a I evamm.itions, siweialof 1he<'andidaU*s j 
being nominated by various seed linus ihe journal 
(w'hich ni.iy be obbuned from tlie Secretary of the 
Institute, fluntim'doii Ko.id, Cambndge. price is id. 
post free) concludes witii tlui report of tlu' I’otato 
Synonym Commiitci* .uid a syuopMs of te»-enl work 
on leaf roll and mosaic of the potato m Ireland, 
read before a ajH'cial uieelmg of fellows i>f the Insti¬ 
tute. 

An interest lUff mhe by Ih'. K. C. Benedict upon 
laws inlroduci'd liv' varioius Slates in U.S A to jirotccL 
rare wild plants is pubbslied in Sttcuce tor Julj* 20 
More than loilv’ sjktk's of wild ferns and llowcnn^ 
plants aio protected in Vermont by an act passed in 
1921 ; (.kmnectn iit legislated to protcil the climbing 
fern, l.y^odium paliiiiituni, so long ago as 1807, and 
has since inlnxliKed new statutes extending the list 
of protecU'd jilants ; it lias also enacted that ship¬ 
ments of wild plants, h-'g.dly sold as from privalt* 
land, must bear delimte indications of their source, 
while wuH'ii permission fiom the landowner mu.st 
be tiled with the <'onnt> oHieeis. Cahlorina jiroleclb 
the Toyon berries (//. Irtniiitilis (iybulif(‘liii) so much in 
demand for Chnstnuis ilecoralion, wJnlc piactically 
all the wild llouers of '^.>Mnlule are protected. 
Massachusetts lias also jiassed a compiehcnsivc law, 
and Dr. l^nedict quotes with .ipproval the text of a 


plant protection' law. recently proposed in Illinois;^ 
'fhe many plant lovers interested in legislation to 
protect Bnlish wild plants would probably find the 
numerous legislative experiments in this direction 
made by the dillereiit Stales .a valuable source of 
iiiiorinalioii oii tlie sul'ject, esjiecially it trustworthy 
information can also be obtained as to the degree 
of success obtained. J >r. ihmedict states that 
evidence from lioth botanical and commercial sources 
indicates that ttm Vt'rmont legislation lias proved 
eliectivc. Some laws have probably been badly 
drafteil; Dr. Henedu t emphasises the fact that the 
plant must be treated diltereiitly from the migratory 
animal; it belongs to the land on whuli it grows 
and. evM'pt perhaps in the case of infectious <Usease 
or jKUSonous plant, the State may nut restrict the 
farmer's opeiatioiis ujxni the lanil. 

'\t the third annual meeting of the PinlLsh (.hemical 
Plant MamifacUners' Association, lielcl inUindon on 
July iS,lhcihainnan(Mr T- M (1. Fraser), m moving 
the adoptuni td the annual leport. directed attention 
lo the jirnicipal amis and activities of the Assocaaliou. 

! le said that a great deal of work lias bc<m earned out 
l>y Its <'oinmiltee 111 stuiidardising various types of 
< heniKul plants, and that (.ouseqneiitlv manufacturers 
have aileroil tlicu patterns at unisiderable tionble 
ainl expense, foi tin* ultmiato aiivaut.igu of chtnuical 
in.niiifai.luicrs. Also, the jmqiert lus 'df einomiuni. 
steel liav<‘ been ihoronghiv' mvesligarixl, and it 
hoped lliat a continuance of ih*' v\ork will hsul to a 
satisfa<torv soIiiLmn .some ol the piobleins con¬ 
nected with the use and mampuiatioii of the alloy in 
the conslruclioii of chemic.d plant. 'I'lie tt'clmical 
i.lieniist IS constantly lu^edmg vessels ( ajiablo id with¬ 
standing higher tempiuUnre and pi.ssuie than ever 
I.efore, .uni the .AssiK'iatiuu is fullv alive to tiie im- 
jKUtniiie ol vv.Llching and following up the results of 
motalluigieal reseaich luLo suitable alloys ior .smh 
purposes In particular, need is felt lor further 
technie.-d reseaix-h on tlic part of m.nf.umders into 
cast-iron, with llio view of oidaming a closer giamed 
:'iul stronger metal mote c-apabh' of resisting corrosion 
by doctrolytic action It is hoped that tlu' Associa¬ 
tion will be representexi on the t-ast-lron Kesearch 
Association and other similar research nreamsalioiis. 
All interim report has U‘en presented to the Associa¬ 
tion of Pmilish Chemical Manufacturers upon the 
trammg of chcnucal enguiccrs. which is full of difli- 
culties lu regard not only to the frHimiig of a curri¬ 
culum but also lo persuading educational authorities 
to adapt their methods to new Tcquiremeiils. The 
tciidenry of juesent-day education is to be too in¬ 
tensive.; a much broader training would be of far 
more use to the majority of men. It is to bo re¬ 
gretted that, owing lo msuihcient support being 
forthcoming, the Association will not participate in 
j Ibo Chenuciil Scx.lion ol the British Fmpire Exhibition 
1 next year. 

j Wj; regret to announce the death on August 26 
I of Mrs. Hertha Ayrton, well known in the scientific 
j world ior hex researches oji the physics of the electric 
1 arcand pther^ubjectoi ;. 
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Dr. George H. pETkTBRife, until recently head'- 
of, thfe Seeds and, Plant Disease Division ol the 
Department of Agriculture and Tecimical Instruc¬ 
tion for Ireland, has been apj'yoiutrd mviologisl to 
tlie Ministry of Agruiiltino and l-islirues foi Kug- 
land. 

Dn. C. E. K Mi is has described, in the Journal 
ol the T'ranklin InstUutc for August, the wav in whuJi 
the Eastman Kodak Comprsny has sought to<»\euome 
the cliu'f ihlficulties that jirf'viuit " luotum pliolt>- 
graphy ” from lieing available hir general jmrjjoses, 
reducing llie cost and lacihlating the <k\elopmeni, 
etc., of the him '1 he “ Cme Kod.ik ” weighs alxnit 
8 pounds and taki-s loo feet of him. w hi< Ii ise<iui\alen1, 
with its smaller pu lines, to 250 li'el ol lilni of the 
Stand.inl st7e 'the projeitor is diivcn hv a motor 
so that it Is automata , aiul lias a caj>.H ily lor 400 leet 
of him, which re(|uues Hi miitules to show on the 
screen A large saving is eJlei1e.l m ili«' losi of the 
frfni hv Its smalli'r si/e. ami a further etonoiP) is 
gained in tiie m.tjoiifv of i.iscs wlieie ouK one Jilm 
of tlio subji'il IS reiimreil. l>v treating the esjxjsed 
him by a n'veisuig pUKesx, uisteml of making the 
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]X)!dtivd by printing it on a second film. But ” this 
is quite a complicated process and' requires very 
special and complicated eepupment ” to avoid the 
appearance of graiinness on the smeeti, so the Company 
undertakes tins work itst'lf. Jlv these means the 
litteen units per second of picture as .shown on the 
screen, whulj is alnnit the cost of ,1 slandani film, is 
leiluced to two and a half cents pet second ; and as 
7 or H .seuuuls is a sullmu’nt diuatioii of exposure for 
a single seem* (sm li as a ualerf.iU 01 a game), the cost 
for one subject Is about 20 tenls, and this compaa’S 
Ia\oniabi\ with llu* cost of uiakuig a negative and 
one punt in the oiduiaiv wa\ liu- him base is 
made fiom lellulose .uetate, .so Ui.il tin* risk from 
lue that the «»idmaiv Idui of leilulosi' iiiuate suffers 
lioni IS jirattnalij d<mc aw.iv with 

A Ni-.w' eihlioii <if Ills woik on “ 1 In* Kudocriucs 
Or.gaiis” js ln*mg jinp.ired bs Sir !v. Sharpey 
Schater fot piiliin.itioii bv .Messis 1 ongmans and 
Co i’ait i. cle.ilmg with tlie tlivtoul, jiarathyroids 
.ind supi.trenals, will ajipear tins aiitinnn, and 
l\irl 2 , embi.umg Jlie rest of llu’ siil<jeet <md eoin- 
pletiug tlie Wink, next \eai. 
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Our Astronomical Column. 


'I'm To I \i, S<ii \n !•< i insi oi- Si nn Min t< h> — I Ins ; 
eclipse IS total in simth-wesi ( alilonna and tlie ad- ' 
jatent islamis .ils.i ni .Mexno rhen* is no otliu.il * 
evjiedition Irom the lliilish I'-Ics, Imi many of the ! 
gteal ,\iiiein.an ()l>st rvatoi »*s aie semljiig p.irlies to i 
vjbseui il /'.*/’n/<o I */f«>ni'/nr for June Julv <on- ‘ 
tains an onthue oi their jirogiammes 'I'he N ei Ues. 
Wahhbuvii, and Goodsill Dbservatoue.s aie oun])\nig 
('al.Jin.'i Island I In W.i'-hlnini p.utv will nie.t'snie 
the hi ighlness oi the i ojona ]>\ tin* j)liolo-el<*( tm cell, 
the Good sell ]i<ii l\ w ill plioiogiaph lliecoiona and .star- 
field .! h tin y iii< Il lens, .uni Hu ti.i.sU 5-]n*i tnnn w ith [ 
n i m!< ! 

\n and 1-eander .Mit.'oimuk OUm-i vatories ' 

wilt oei up\ two stations . at boint J oina the 1 oiona ! 
nnd stai-lield u ill lie phofographeil, also the sjicttr.i of 
corona .uul einomosphiTe , the mt<*ileir>nu*ter will lx* 
used to delemniu 1 he wav e leiigtli ol ttu* gieen loroiial 
line and tlie ndatiou penod of the loiona 'llu-ir 
other st.ilion is .it L.ikesidi*. ne.ir Ihi luirthern limit 
oi lot.ilUs, wIk tc the flash sjintnjm will be jilioLo- 
graphed vsith <on<ave gr.itings 

■J'lie l.iek Ob^eivalorv, and the Sludents’ Observ.i j 
tory oi the Uiiiversitv ol f'aliforma, will work togctliei . 
at Ensenada The pohuisatioii of the <-oioiial light [ 
will be incahiued, and many other nsearUus made | 
The Sproiil Uliservatoiy is oetnpvmg ('ueiuanu*. j 
Mexuo, and will photogi.iph the coioiui betb on .a J 
large and a sin.ill .SI .lie ; also the hash sjieilruni The j 
inUrferometer will b«* used to study tlie rotation <»l - 
the corona i 

The University of Toronto will stnd\ the spectniin ; 
and pularisaiion of the loiona. l 

The Steward ()l)^er\ato^v• {Univcisily ol Ari/oiui) j 
and the Mexican K.itional Olisorvalory will also | 
occupy station-> m Mexico. I 

The Lick Obseivatmy will not rejieal the Einstein j 
investigation, believing that tiu* questum wjis stilli- j 
ciently settled at the eclipses of 1910 and 1922, The j 
Goodsell, Mt. Wilson, and SprouJ Oliservatones will i 
take star photographs for thus purpose, though the J 


stai-li<ld is ,1 piNii oiu* less smbible 1h<iii those of 
loio. 1022 Signoi 1 'm.iiinelli, of Uie V.tin .in Obser- 
vahnv. .1 list tind diagram <d the st.iis in the 
n-gjem 111 Soili lljere aie three stai.s (magni- 

Imles S-y. y-t,, S oj with }•ul.stl•^l dispiai ement I'xceed- 
lug 1". thev are likelv t<,j la- Inddeii in ilie corona: 
MX slais vMtli displacemenl.s Iw'tweeii i-o" and 0*(>' 
(magiutinles 8 to <9, thirteen si.us beiwnou o-6* 
.uid liflv-eight stars fjctvvecn o j" and o*2'. 

Some of these I.e.t an* tairij i’Mglil, one being 
•3 l.eonis 

iMi ns.M Moiuix IN 'Mil. Si-iKAi. Ni iii't.A Messier 
•J J - Ml \. v.ui Ma.uu'ii Hintulmtes another of his 
important papi-rs mi mteimd motion in ihe spiral 
nebitl.e to tlie luiiYH. lor Junt'.* The 

tm asuios wen- made on p.urs of plati's l.iUen w'lth the 
Oo-im fi tvduloi, llu time nderv.ii being 12 years; 
2 ! compaiison staisand joo points presuin.iblv iielong- 
ing to tiie m buki woh* moasiiud One of the latter 
shows an annual disjiUneincnt of o*i40", so that its 
(onnexion with the inbulti is dispioved Tlio 
lemaitimg jvomts w!i<*n plotted siiow (onsistent 
motions outwards ,d«nig llie arms nt tlie sjiiral. 'J'lio 
me<ui atuiiial motion of tlu* nebiiU as a whole, rela- 
tiveK to the* eomjNUtson st.us, is h o-oo^" in 
-0*004" i- * motions ol the nebul.ir points, 

m acUlition to then tuitw.ud nio\enients, indicate 
lotatuiii in jk'ihmK \ai\ujg Iroin (>0.000 \e.iis for the 
inner jhjiIious to 2io,ooo v'cavs lor Dk* outer ones, 
llu* mean toiiijvitieiit ot vtlocilv along the ii(2bular 
stream is f o*«>2o". it incieases slightly a.s the distano?* 
troiu the teiilie im reuses 

Mr van Maanen gives in lull the reasoning wliich 
leads to the i.oiiclusioii tliat these di'.j)Ia(«*ments arc 
real Taken in (.onjmietion witii the radial velocities 
jiuMsuied, they UKhcate a par.dlax of the nebula of 
the older ol o ocmi')", ot a distance of Oooo liglit-years. 
'llie fli;unel(*is of the spirals are many light-years (in 
SOUK* eases Inindreds oi Iiglit vears), fiui tlu-y arc‘much 
smaller objects riiau the (ialax>. 




SKi.l.l'lON FK^)M AN AnCIKNT WORKING IN 
RnoDFMA -- hi "ttiL' i’rocJH-fiuiKS of flu* Rhodosia 
Scientifu-Assoi i.thon, viil xxi . lo-i if'T.Aruold 
pnlilislit") .'t rt.'jmii hv Sir AvtluiT KciUi jmi a skt'lefon 
round in :iii .nuu^iiL woikiii'' iu‘.ir tin* (Iwniuhi -Mine 
Sir Arttiur Koiiii linuk^ llui.l Du- U-lon in.iv be tea 
centnin-s old t'hc mnains :uc lliose of a \onii}» 
vvoiiuur a[>ou1 jo oid. .•ind llie elmratter of fho 

fai-o :md (raiinini show Hint she was a netp't) of the 
Ivpe .so ofii'ii M'cii .mioiii' M.ttal)L-le .»nd Zulu women. 
It is to be KiiiarU'd llial Ihe mib'i in.iiKau» "i the 
ctouns td Uie nioie .mK-rior letdh have Ihvji tlii}»peil 
during hie, ,i<i d hard nuts or bimes luul been, eraoked 
in t[u“ mouth Oni u-markable fe.itmc is the non- 
development of tile upper wisdom leelli : tliey liavt* 
never licen iormed, .i loumiou ni.currenee anuin^j 
Knropean women, Imf nmommon .imon;^ iicf'roes 

A Saxon fioni K!N(. m<om \'okksuir»- —Many 
years aj'o the l.ite ( .inou (ireenweU informed Mr. ' 1 . 
^Iicppaid. tniator ol the Hull Museum, that a 
massive tmtd imu ii.ul been toinnl in a Saxon burial 
ground near Hnilield. hast ^■or^^sIiile Inquiries 
were m.ide ti<im a jK-rson who was believed to lit>ld 
it, hut in v.un, nutii teoetUIy it appeared in the 
window of a iV'cidilly lewellei, uheiue it was pin- 
chased for tile Hull Itweighs i5grains.md 

has a huge o'.il htwei, m the lentix* ot which is a 
fine garnet. lu'id i»v .i plate of gold , Die lace of Hie 
ring IS (loeoiMli’d with orn.imentaiion made of fnit* 
gold wire, llus seems to U* the Ihinl record of a ' 
ring of tins type, olher sjhm nnens lieing deposited m i 
the .\slnuoleait and Hiitish Museums—the two hitter I 
ringf? bearing th«- ins( nption '* Nomen Idilla 1 ’u.les in | 
Chrisln ” Objei.ts of .t similar typo aie descnlietl liy j 
Mr, Slu'ppaid in ji.imphlet No bU of flu* nsulnl senes 
iStHucd bv the Hiiii .Mnseuim 

Thi. Jiisir.k Is} \NM> SrATUj-s —Tim intere.st of 
arclurologists has been exuled by the account by 
Mrs. jfontli’dgi’ ot the reiuarhable siafues of J’hisier 
Islami. Ml II, t'o HtMsiey, in the August issue ol 
Man, disciibes an image only oif imhcs high, which 
he was iuehv enough to pick up al a shop on tlu* 
Coatinent. it seems to l>e of the technique of the 
EasLei Islaiul statues, tlio material being a piece of 
volcanic ash, once oivcreil with ^*<1 ocliie, wliu-h 
appears to be tlie etUgy ol .vmie worthy, in honour 
01 whom If was smeared with icd, hUc images m 
India, the ii'il bemg the survival of a blood saonha*. 
The doiiK'd head of tlie Ullage ii remarkable, .is 
Mrs Konlk'dge found onlv om* exampU- ot fins tvj>e 
in the comsc ol her excavations. Her jii'inuies show 
that, in .addition to tin* gro.il st<dne.s i.nscd on plal- 
form.s in Iwisti-r Isl.imi, a vanetv of sni.illcr stone 
objects were m.uh* tor personal use, anil as niches 
are found lu the inner walls ol the houses, small 
images .such as tins mav have been placed therein, i 


until the epoch of the Rhynie beds,' It was not till 
Ujiper Dev'onian times (p. ciii) that it “ had come 
intx> its own, and had toloni/cd the higher and drier 
groiinil ” The “ change in the geological background 
\ had its rede.x in the development of green foliage in 
' jildce ol the almost lealless condition of the older 
I plants ” The rest of Lins sentence (” destined to live 
i in localities eitiicr pliysically or physiologically dry ”) 
seems to have got somehow out of place. In dealing 
with the \rch.roptcris tlora. Dr. Seward asks how 
such plants were adapted to survive tlie long months 
of antic darkness , but he feels that we an* not yet 
“ in ,1 |>osilion to demand as a. necessity either a 
shilling axis or .t wantiermg crust.” Ihe critical 
I lioii/on indicated by the JChynie pixil-bog has been 
j dLscussed by !*'. U liower and i). H. Scott (N.atukk, 

1 \oi 105, p oSi, iijeo, and voi 108, p. 153, lOJi) ; 
j and Hr biolt h.ts riccntiy contributed a paper on 
I tbi* i-.xrly history ot the land Doras {vob iio, p Oob, 
io2j), uhiih should be coinpareil with Hr. Sew.ird’s 
adilress. l.>t Sew.ird, however, (.inic's tlie survey 
farthei iiack, .itid leview.s evid(‘nce that js randv 
brought togi'ther as a whole He icniarks (p Ivxv ) 
that (‘lypto/oon may Ik* the skeli'ton of an .niniiai, 
but IS not a plant. Hr. O Jloltedatil has ahv.ivs 
viewvil this genus and its allies with siispn n.m (.-hiicr. 
/oiiyn Sci , .(111 sor., vol. <17, }). 85, and voi 201, 
p. 105 , see Naturt, vo! J03, p 330, and 107, p. 70:5), 
and Hi. Sevvaid luis <oine independently to las um- 
chision lli.it a (.oinp.irison ot its noiluiai’ uussey ivdh 
those formed of calcite in tiic Magnesian 'LiTneslone 
of l')mh.ini IS fully justilicd It seems that ('.rvplo- 
zooa, with its allies from Hnionuin to Carliomieiotis 
strat.1, IS tk-stmed to go tiu* way of ko/ooii. 

CkYSIM. Cl.liAVAOK AND (’n^sTV^ STRUI I I'UI.. •- 
Hncler the above tulo, Mr. Maurice 1 , Iliiggins iias 
published 111 the . immcaH jam ml of Siiciuo (vol. Jub, 
p 203, i‘}23) a iminber ot diagrams and desniiplmns 
of crysl.al-.slinotuii*, showing the prob.iiik* position of 
elections along lines repicscnting bonds between ttie 
atoms, and he concludes that (1) cleav.tge tends to 
occui so as to l<*a\o two now <,ry.stal sinf.ties tliat 
are elecLricjillv neiitr.ii; (11) if some bonds in iiie 
crystal are we.ikcr than others, cksivagi* ruptures the 
w<*aket bonds m prcfeH'iue to the stnaiger ones; 
(lu ) if all the bonds arc equally strong, i leavage will 
occur between the planes comu*cte<l by the fewest 
iKuids per unit area of the eleavagt* plane, Koadeis 
of Nafurk have had then attention directed to the 
question ol crystal strengUi and i rystal weakness in. 
Sir William Uragg’s n’cent. ]wp('r on irvAla! analysis 
(Supplement, June «}, i(<23, p. v). Mt Kuggms con¬ 
ceives. luiwever, that the splitting of a crystalhne 
stnictme occurs iK'ivveen an atomic kernel and a 
group of electrons, or between two I'lectron groiqis or 
two electron'' m a pair, rather than nieiely between 
two atoms or planes of atoms. A simpli'liln.stration 


Thk Kvoi.o'i'ion of- nir I’Ai-.ro/oic h'LouA.—In 
recent vears considerable attention has bet*n given 
by botanists to tiu* lines along whicli the Hpper 
Devonian thna lieveloped, and the characters of the 
Middle Devonian lloi.i ot tlie cherts t>f lOiymc in 
Aberdeensiuu’ Ji.ivo giv(*n attraction and urgency 
to researc]i*m(o still older ))lanl-rcniains. This jxvint 
is emphasised bv l)t A. <' Sewani as jiresident of 
the (jeoloRual Socu-tv of l.omlou, m his address 
published in the tjuarteily journal of that Society 
for July, i<J-3 ('’ok 7‘). I'roc . n. Ixvi). Unfortunately, 
he can hold out but Utile hope of terrestrial plaut- 
remaiiis of pre-Devonian age. \T*gctalion still clung 
to the swampy ^rmges of the continents and islands. 

. .... rt - . _ _n . - . .' . * 


is smi m the two-dimensional diagram of bismuth 
structure in big 7. 'I'he risk that we run—we who 
arc not gifted with transcendental powers of intro- 
sj>cetion—seems to lie in regarding the circular atomic 
nuclei, and the smaller electron circ.les, m sn<-.b dia- 
gr.iras as known physical entities, instead of as points 
at wliich something Jiappens. 


An Antarctic Metforitk. —The latest to be issued 
of the scientific reports of the Australasian Antarctic 
Expedition, iqii-14 (series A, vol. 4.pt. i).is devoted’ 
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on Antarctic %aow -waa^s remarkable chance. How' 
many tim6s since ^ts fall from^ the skies it.may have 
sunk beneath the surface by absorption of summer 
heat, to bo exposed again by ablation, who cai\ tell ? 
The description by F* T- Stillwell, and very detaiknl 
chemical analysis by P. G. W. Bayly, show that the 
stone, winch wt'ighecl originally lb., ls an “intet- 
mcdiatc hypcrstheue-choiidnte “ containing about 
per cent of Tm-keliferuns iron 

Hot W’avks in iiu: UNiTim St\ti s — The Scientific 
Monihlv for August contains an article by Prof. i 
R. deWard, of Harvard L’niviusity, on “ Hot j 
waves, hot winds and Chinook winds in the Hiutcd I 
States ” The subicet is dea.!! with scicntiluMlly, and j 
tiu; meteorological aspect is renderetl of toiisidVraldt* j 
interest by the graphic descriptions inlioducetl. Hot i 
\va\'es or spells of exc(\s.sivc hot vicallier iK'nir at 1 
irregular intcr\als, and continue for varying jM*riods | 
of lime , lliey ar<> somewhat coninion to Llio summers 
of the central and i>aslern L'mted Stales -V hot \va\e 
has not ai.ipnred tlu' oifiei.d defimtiou simil.it to that 
atUciied to <t cold wu\e. The heal is c.iusitI by the 
southerh' and smdh-weslerly winds that prevail m 
iiic front of a weak cyclonic d<*pn‘ssion ju> it mows 
slowlv eastwaids acroU the nortliern lici ol states, 
and the an, I'oming irom warmer latitudes, ca,ns«s 
high tempcr.dmcs, a< i.umpamcd by high humidity 
and geiieratly h.i/.y skies tiiiderthe higli and power¬ 
ful sun the thennonuder may iisc' well into the yo s 
and even to lOo" h' The night is likely to bring 
little leliei e^cep^ in the nionulains and on the coast, 
ancl the- nnmmuni tcinjier.'iturcs aie <dlen over 70'’ 1 . 
j^ceuMonaliv two, or even more, hut wavc.s come m 
■ftuux-.ssion with htUe mterniidion A prolonged hot 
wave IS lomiiioidv .iccompumed by <irought. Hof 
waves ate most jnunounced in J nly, but they <>re often 
sewre in Angusi and Scptcmlier. and maturing mops 
tare olLeu luiuri'd. A detailed <iescnption is givmi ol 
C/ nook winds, winch are ihslmctly of Ihe/e/m type, 
and .ire coinmoniv (‘xporienu'd along the (Mslcrn base 
of the Kods\' Moimtains.; in these a use ol tenipera- 
tme from helow' /.ero to jo" !'• or .{5'’ 1*. in a few liours 
is som-'fimes <'\pcrien<T‘d 

oi-'WfNO DiuF.cnoN .sr jFiios.M-r.M —'I'hc 
Mimstrv of idiblu Works, Kgypt, has recently issued 
a di.scu’ssion, Pln-.sical IXipartment }japcr No. 10. by 
Mr. S Knciiewsky, on “ Fitctt of wind direction on 
temperature .'nid humulity at jeru.salem ” Ihc 
autt.or (luoti's ibiihcal passages showing tin* eifect of 
the different whkIs ol i’.alestine. He also refers to 
miSdeni infonn.ition by Dr Chaplm, who made 
f^neteorological oUservations at ]<*rusalcm from 18O1 
to i«.S3 Statistical resenrcli is now made by the 
authui, using observations trom i8of‘; to loM by Ibo 
Deutsch Pahtstnia Verein })ubhshe<l 111 Ibe “Wiener 
Met. jaliresbcrii-hte.” ()b.scrvations an; used for 7, 
13, and 21 hours dailv 'I'hc north wind which has 
been desi’ribed as told only causes the mean lempi*ra- 
tiire to be lower hi the winter than when winds are 
blowing from other directions; in other seasons of 
the year the mean tenrperatnre of this wind is above 
the normal; as a rule north w inds aie rare. The south 
wdnd is more rare than the north wind, and it seldom 
blow’s m summer ; it is chiefly in sjning that a south 
wind is warm. The east wind is reputed to be hot 
and very dry, its humidity is always beUiw jionnal, it 
is rare in summer but very frequent in winter, ihe 
east wind is the principal factor of drought and it 
generally raises the mean temperature above normal, 
especially in. spring when the desert winds turn into 
StroccG. The west wind is damp as naturally as Uic 
desert wind is drv: it is the mpst. important wi^ of 


T^lestine/'and supplies water vapour which produces 
rain or dew'; tiie west is the most froi^ueht W'ind 
throughout the year. The west wind is the real 
factor of coolness in spring, summer, and autumn. 

Tins .\rcuRAC v of \ isi'.m. Ohm rvation and 
Mj'.asUkicmi Ni—-llic cllcct ot tlu' physiological 
piojMrrties of the cw on tlic lu i iiv.n y of lufasurement 
IS cousidorvd in a comprehensive pu])er by Dr. H. 
llartridgi' aiipeimng in tlie ]’liil'<i'OMiua( j\lagazin& 
for Jidv On ptneh optual grounds it is ileduccd 
th.it'toi white hglil and a 3 mm pupil the images of 
two objecl.s formed on the retina must be separated 
bv .I'p /t 111 ordei tiiat they sh.iH be le.solxi'd bv tlie 
evo. Tiio si/e Eit the foxeal coins imposes a histo¬ 
logical hmil of v- n, m fair agreemeut with the first 
t'stimate Tlie limit to tlii' resoivmg power obtained 
by actual e\jn*rmicnts is iu>i xeiy dilU-ient from this 
fignjc, results varvmg b<‘t\\c<Mi 3-0 f and 4-0 m being 
oldauie^l t)V using test ol>iee 1 > of \aiious types. An 
impiovemeiif ot nmghlv i.s per cent has been ob- 
lamed ]>y sul»stitutmg pan* guen light tor da^dight. 
The \isual acuitv ot the eve tor llie ]>ositinns Jind 
nu)vemcnts of i.onlom.s is iieaiK’ ten times greater 
than it IS for the rcsoliiUoii ol double poml.s, and lines. 
J'or tlie movemeiii of a (oiilou! lo lie perceived it 
mn.st cause a cone on one sid<' of tin' edge of the image 
t(» receive an iippie< i.iblv .stnmgt'r stmmius, and that 
on tlie other an appieiiablv we.ikei one, than before. 
The aciiily ot the eye will tlieiefore depi'ud less on the 
diameter of the c«m(' than on its abihly to perceive 
Mii.iU changes m hglit mleiisily V.itions types of 
line.ar measuK'iuenls aie ccmsideri'd ui det.uih d'he 
luelhcxl of eouH idences, as iii the ineasmement of an 
object by a se<de and vcniier. is found l>v exi>cninent 
to give v'eiy aceurate resiiHs ’I iu- error in liie setting 
of the image on Iho retina is less than 0*70 n, corre¬ 
sponding to 10 seconds ol arc Tiie mtorpulation 
im-tliod of measnrenieiil, as used in the slide-nile, is 
much less acciinilo The enors to which these 
molhodg are liable ate discussed by Dr. Hartridge, 
and the means ol avoiding thi'iu us desi nbed. Atten¬ 
tion js also din.'cled to the contact nut hod of measure¬ 
ment, and to measurcnK'Uls of dc)Hli .ind distance, 
colour and intensity. 

hini.i.u's ICakih —A survey i»f the fullcTs earth 
industry appears in the Clinniuii 'linttr Journal for 
July 27. The two mum }»ro(lm.eis ol tins mineral 
are .Amenca and lingi.snd, the whole production of 
the latter country loimng fioni Somerset and Surrey. 
The article gives .v inLn.d suivey oi tlu* properties, 
applications, ami jneparaiion of the uuneral for the 
market. 

■| Hi*. Jmsshi-.is Hisi’i m I'Mj.n r or Soi.ak J.iNits.— 
A( cvmhng to hanstcjn's relaliv it v Uiem v*. each line in 
the s])ec.tnim of an element on tlie sun siuuilvl be dis- 
plmvd towards Kie re<l iiom Us position for a ter¬ 
restrial soime by an amount e<[iuvrilent to an increase 
of Us wave lenglti of two jiaiis m a imllion. In tho 
junc issue of itie jotirml de 1 ‘hysiqnr M. P'. Croze 
reviews the experimental ('vidence available and 
shows tluit thougti displacements of tlie ovticr required 
an: tdiscrv'ed, tiiey flo licit iollnw tlie prescribed law. 
but vary with the intensity of ilu* line, and wdth the 
jKual on ttic sun from vvim.h the light originates. 
Thc'se deviations < annol bt: expi.Tincd by life influence 
of pressure at the sun nor by tfie Jkipjiler effect. The 
author is disposal lo regard tliema.s due to anomalous 
dispersion lu the atinnspheie of tho sun, as .suggCvSted 
by Julius, and hopes to test this theory quantitatively 
by means ol the observations now being made at 
. Mount Wilson. 
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The Liverpool Meeting of the BriUsh Association. ■ ' . 

pROf.KAMMlJ? OF THE SECTIONS. 

in^iauunt'S f)f tlu' \anous j tliscussion between Sections. B anil I on membranes. 
Iintisli Associ.itioii, for the- { A second joint discussion has been ai ranged with' 
tm w-U}, 


provLsiunai 
* Sei.tiun^ ol tl: 
mcoling to lx in-id at l-c 
.sliovv Dial ll!'- will !«“ ol decuk'fl scieiitifH- 

iniporlant'■ and iiid iest 11 vmH noticnl that a 
nuniherof (.ii-.ljnKiiisl!( d im-n fd ^cu“nu-'tn>m dl»r««ul are 
attending the iin-t tmg and taking j>ar1 in disiussions 
\Vf! are indebted to IIh’ jb'ofirileis of the Sections 
f<ir the sulijoim-d oulline o( .iiiaiigemenis made for 
sectional ]‘<ipe:s, pimi dts. ussion-.. h-i luu's, excur- 
nieans oi nwording progo'ss aiul 
i.onsideratnni oi metlxKls, results. 


sion>, and 
pi<m)f)ling < riln al 
and pnni.iph s. 


Sr< -j if)N A (,M\i Hi M \ n< AM» PnvsK >) 

The j>ro( <'eduii“s in Si i i ion \ tins yc.ir giee piomiso 
of being esieptioiMlh mit'restmg and valuable, 
mainly iK-cause an umisuaily kiigc numlxT of dis- 
tingnvslujd louivu \ts\t<ns are exjHil«‘d to take part. 

Several counting be lbu'> rejaesenteil , hrauce, 

Ainenca, iJeum.ulv, and llolland In addition to 
this, Canada will li.iv* uprcM ntation in the set Inmal 
president, i’lol J C McLennan, whose athlress on 
" 'i'he Urjgin of Spciti.i “ will loim an opening lor a 
series of papers t»n cognate subpals, “’I he (.one 
spOTidouL'e i’limiple." bv I‘tof N liohi, “ Kemarks 
on Qminlisalion, " b\ I'lol I’ IvhuTilest, and " Hie 
Structure of Atfiins and their .Magnelu Lro|K'rtics.’' 
by }*rof r lange\m, whose pmnust^d visit will 
compensate ioi ins iiiabditY to allemi last yeai on 
account of illness, these jiajieis will be taken <jn 
Monday, Si-ptemlu r 17 

On tlis^ lirst working <ia), ')‘hui-.>i.iay. Sejilenilx-r 15, 
there will be a disi.nssion, joinllj- with (lie .Se< lioiis 
of Chemi-stry <»nfl Idigineeung, on “ Cohesion .ind 
Moitfciilar horii's/’ to U* ojiencil by Sir William 
Bragg. 'I'his wdl be (oliowctl i)y a paper by 
J-*rot. C. G Daiwiii—wlio has just returned Irom 
Pasailcna—in wbu-h he will desi-vilH* the imp*)itant- 
recent work of i’lot. A. li Comptonon thesuiUcrmg 
of X-rays, d'he remamuig jinnc.ipal ilcin on tJu- pro¬ 
gramme wili be a .sectuuial disiussuui on ” Ihc. 

Spectra f>f fix* l..ig]it<‘i IClcinenls ” on 'hresdai, 

Se.ptcndior iS i'his will be ojieiusi l>y th<’ pre.siilcnl, 
and contributions will be made l>v i'rof. Bohr .md 
Prof. A. howler, aUif, piohabiy, IVol K A Ahlhkan 

Among llii- nuluidnal jsipi-is wdn< h will Ik: lead 
may In* mentioned ionlnbutions by Sir () L<jdge tin 
“Matter aiiii KaduitKin,’’ 1‘iof. J< VV ^VoO(l on 
“ Idle h'.llci't of VVealv Mugnelic hiclds on the rolansji- 
tioii oi Kesoiiaiue Badiatum.'' aiul Mr. (I. Siead and 
Miss B. 'rre\elyau on “ The I’loduction of Tnatomic 
Hyilrogeii ’’ 

Tlicri' will be p.ijKTs on meleoioUigu.U snbjiKfs by 
Opt. J> BniiU -iiui Mr !■' j. VV. Whijiple, ami one 
by 3 ')r. A Y 1 ‘oodson on tules m relalum to meteor- 
olog>^ Papers leinting ni the malheniatic.il repic- 
seuiatiou ol iwpcumeni.il results liavi* lK*en accepted 
from Mr. I' Smitii, t'lof H. Ia-\y, ami Mr. H. \V. 

Moure 

Tlie afternoon td Sepli'mlKi i.{ will Ik- dovot(‘il to 
demonsti.ilions, mciiuiing Mr VV M Moriley’s 
flltcrnatmii m.iguetisui I'sjHTiments and Mr. S. (». 

Brown's hii iiophone ” 01 fru. tion-ojMTated kind- 
speaker. 

S) e!ION (Ciii.MisiKv) 

The prtignunme of Seitioii l» coveis a w'ule range 
of subjects. The president. Piot V G. Tkmnaii, will 
deal wdth the physical chemisUy ol inlcTfaues, and iUe., , , , 

.same subject will bo 'followed, into 


Sections A anti G, the subject being cohesion and 
moleculai forces. 1 his will be opened hv Sir William 
Bragg, Ur. Koseulwin, aru! Dr. A j\ Gnditli, and an 
attempt will ]>e imwlc to In mg Uigether the physicists, 
the metallurgists, ami the (‘ngmeers m a coiLSideralion 
of the processes of rupture of metal test-pieces and 
similar matters. 

There will lie. a group of pajier.s on tiu' tlicory 
j <if.tl!e atom, ITot li N. l-i'wis iipcning with au 
I account ol the chemical applications of the (piantum 
I theory, followed by Dr. Sidgwick (ui tlie "Bohr 
I atom and the l^enodic Law, Dr Qister treating 
the same subject from the speclroscojni- side Dr. 
ffevesy will give an acconut of liis most M'tent w’ork 
fin tlie chciiusli-y'of iiafiiiuni. .\n echo ol last year’s 
<hscussion on pholodieinistiy will be hedtd in the 
form of a not<* on the biocheinual effects of polarised 
light from Plot. Italy’s laboratory. Dr. L. F. 
.Armstniug will open a disrussvon on enz.ymes, to bo 
contributed to by Dr. K. G. balk, .ind tlier*' will be 
notes on ccrbiin new' jiomts in th<* eiiemi.stiy of 
cotton and of rubber. On the last nioimng of the 
nii-eting. Senator Gmon (bnti will gne an luiouut, 
illustrated by sluU's. of the progress now- bemg made 
lu Norlhoru'Italy in the use of voleamc. steam fur 
ti < hiiK a I pnr|K>scs. 

Olliei papers deal with the fonu.ilionof piei'ipit.ites, 
tlie luuelHius of actne liydiogen atoms m organic 
coinjiomKls. an<l the nature of the ulummo-sdicates. ' 
Javcj'pbol being an imixirLanl (.lu'inic.il <entre, tlieru 
will b(‘ a tmmber ot excursions ot spei'ial inli'iX'st to 
the Section. 

Si < 'MON (' (tihoi nos) 

The Si»ction will meet under ihe pri'sideiu v ol Dr. 
(ieitrude J- Hlles. whose address wili he entitled, 

'■ rvoliitiotial IVikeontology m nl.itioii lo llie Pahr- 
OTioic KocUs,” ami will, by bei desire, be lo!luw(‘d by 
a div,ussi<)n. Local geology will ligure kirgeiv lu the 
pnigrumme •- Pixil Ikiswcli w i!i giu: an nddress on 
ihi' gcxilogv of the Liverpool district, and Sir Aubrey 
Stralian will a chson.ssion on fhv c-liange.s m the 
geiigraphy of the rhstnet during J-*jt'?sLo( (me and 
re( enl tnm.'sand their jKissibii' ticanng on tin- deielop- 
ment ol Chester 1 >\ the Kom.ms and tlnir total 
neglect of the now niuch superior wAterw<u of the 
.Mersey i-stuary Other kx-a! j).ipers are by .Mr. C. B. 

'i laMS, on recent geologu'.il changes on the Nortliem 
Shore ol (he .Mersey Fstuary , .Mr. T Jones, on the 
.Middle Buntin' saiid.stones and then jiebbles ; and 
Aliss M. Workman, on tin; PiTinian. rocks of Skillaw 
Clough. 

.A disaission on inetainorphism will be opened by 
Dr, |. S. i'lett. 

Other paperii ineludo Prof. Keiukdl on isostasy and 
the I’leistocjjue levels of Britain : I'rof. Boswell on 
the geologv of the Hast Denbigh Moors; Prof. 
Ihcklmg on the tectonics of the Lancashire coalfield ; 
Dr. K. J.. Sherlock on British lock salt dejiosits j _ 
Mr. G. Slater on ice plienoinena m Spitsbergen ; Mr. 

K W. Earle on the geology of the Windward and 
l.eewaid Islands, and Mr. C. P. (.ihatwin on a new 
gaslenipod fauna from the Chalk. 

Numerous excursions to ]>Iacx*s of geological in--, 
tercst w-ill take place during the meeting, including-' 
an cxammaGon of the Upper Ordovician and Lowery 
Silurian rocks of the 'Vyrnwy district and-a whol«'} 
(lay exoureion to .and other parts of FUnt-^ 
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Secvtion D (Zooloov)/ 

Prof. J. H. Ashwortli, j)rt.*SKlcnt of this Section, 
will take as tlio of iiis a«l<lress “ IkHlern 

Zoology : its Ikiunilanes aiitl Soim‘ «>f its Hearings 
on Human Welfare.” 

In drawing uj) the piogranum* of tlu- Section, I i\ci- 
pooi work in /(jology. oee.inogiapljv, ami tiopual 
niedinne has bo<-n borne m mind TIk* wliule ol 
Frulav. for example, will be <Ie\ j)t('d loni.uiae/(X)log\. 
conL]>using conlnbulious from Dr J<»lis Sehinidt. of 
0)j)enhagc'n. who will gut' a ]K)]>ular Joiture on the 
scientdii work r>f ilx' Danish exploration steaniei, 
the iiiiistrate<l bv (ineinalograph , fioin Dr 

Mortensi'n and .Mi. Kranip. Dith oi ('<ipenhagt'u . 
front i'rof jolinsloue, on IHiythnm t haiige m 'he 
I’Uudilon . fioin Piof Dakin, \vh«> will <hscu'-s the 
theoiy ol Putter regantiug .unnial nutrition . and 
fiont Mi. Skutou, Di Marn* l-elMiui, Mr. ll.ude, Mr. 
Cun uthcis, Ml Clark ami Ml t'Jiadwirk 

Un Tnesday monnng tiuse w ill be ,i senes oJ pajicrs 
bearing 011 the )irohi‘sn of tin* di'lernnii.diou of sex. 
the contnbuVois bemg Dr. Crew. l*u>f Dakin and 
Mr. Umheld, Mr Ihixley ami Pud Carr-Saunders, 
Dr HesUiji Ilaruson, Ml J \< PniHer, and Dr Parkes 
During one ol the sessions, Diof lliokson wjl) open .1 
djsui.ssion on Uie s\steni.iti«' position of the Nein.i- 
toda. and Piofs ^i<ll•l’.ude and (»fMMln»h, <md Dr. 
Js'vlis, will take pail in the dis( nssion Mr JIu.xley 
will gue a senn-jHipulai Ictme on the phvsiology 
of di« lojnneut in tin* flog, Ihof Ashworth wd! 
lU.ike a eontribution tm the lile-c\«le of Khiiiu- 
spoutliuni , Prot, ( olcwiU expl.un some m w points 
n Ini.ti he li.is i)i<tiig!i| i(» light m u-gaid the un.itomy 
ofMv.xjiu* 

Other < ontnbutors i«> the ms lional puneeihngs will 
be Mr j 'I' ( uiinuii.diani on llieoiigin ol ailapta- 
lions, pj<d Poniton on a new I ase ol nnmuiv. Dr 
11' loji H.iiiison on }>olvhedr.il disease in lh(“ 
vajiiaire: niotiis. Miss Doioihv Jaiksmi on the 
Iholo»,y ol a Jiiai oiiifl ]>.iiasjle <d the pea-\vee\il ; 
Mr i’eaioik on }i.utlii’iiogeneMs in sawllies. Air 
Spi'yei on eonpiies A)ihul hl<'*lnsiones, Mr llewiT 
on «oioiir changes m the loimnoi. hog, Di 
n:i\lis Oil tlio Iki.sL -r.uige ol ]>,irasilic nemaUKles , 
Plot Hl.ukloik on two tropical iliMvisc*tarrying 
fhe.s , i’nd .McJrdosh on some poiid.s relating to 
liohcliiietts, .Mr Ciafiam I amnni on Ihe post* 
naiijfli.ir tiesel<ipmetd o( an ieslherni truslate.in. 
Di Close on sesual tongless in eurllivstinns , Miss 
I'-ree/e on insa >1011 (»f tlie lissnc'sof Iht* higher plants 
iiy ]>r()lo/(.iau paiasile^ 

A whoU'-dav trip on the Lamxislme and Western 
Sc-n J’lsiieiies ( ommiltee’s steamer, the ]ai)ii-.\ I-'hlthi r. 
sshonld be t>f interest to nianne hioltigisls, ami a Iiali* 
<lay in Ih'lamere j-'ore.st slundd jwove attractive to 
entomologists 

Six noN E ((.irot.H.vejiY). 

Tile progiamnte of Sei-lmn 1, will t>jw'ii t»n 
Scpteiuln’r 13 ssnth tlu: address til Uie president, j 
Dr. Vaughan (oniish, v ho ssdl sjieak tin the j 
geographical posituni tif the British Itmpiie The 1 
remainder td the inurmng will ]«• ticcujiietl by pajK'is j 
e.xplnniing tlie local getigrapliy of the Liveipoul j 
district. I’apeis of tins n.iture have been a feature 
of Setdion Iv fei .some ytsirs, and liave been appreciated 
by visitors from a distance. In Mesv of the locatiim ! 
of tins year’s meeting, em]i*av<mrs have been made to j 
secure contributions ileahng with Im]>eiial geogiaphy, 
a question allccting tlie worhl-svidc interests of Liver¬ 
pool. Mr. 0. H. T. Kisbbeth will speak on Australian 
a:ailw$,y^dtb(elbpment, BaS^Hosgood will discuss 


pos»t>\Viir emigration from the British Isles, and Mr. 
W If. H, Arden-Wood will contribute a paper on the 
alluvial lands in India in relation to man and his 
activities (Mlier [xiper.s iiulude the historical geo» 
ginphy of Ik'lgmin, b\- Idol L, W. l.vdo, tiie Alps of 
Chuu'se TiIk'I, lu which Plot J. \\ tiregory will deal 
with the im{»oi{aiit u‘■^nk^ oi his icLcnt lourncy, and 
the high pkile.iu id ih.i/i 1 b\ Mr. iC U Walls. Kev. 
\\ Wesltm will gjvi- .1 Unicrn lei line on tlie influence 
of geogra]ihi<al envniumu'Ut on the < haiaLlerisiics of 
the Japanese, ami Pud. J !. .Mvn'-', will lecture on 
the Aiarnioia regmn 'Iwo i<.mi discussions have 
been .inanged wdli StMioii M, on ilie place of man 
and Ins ein nonineiii ni the .stud\' of liie social sciences, 
wInch wdl 1)0 opi-ned In' Piiil j i. Myu ^ ; and with 
Section 1 ., on gei»gr.iphv ns a basis for a general 
silence (ourse, wliuh will In- opened bv Sir Kicliard 
thogory Sevetal exc ursums oi geoei.iphtcal interest 
have bivn arranged, and theic will In- an exhibition 
oi m.ips of the ihsfrut piepared bv mcmliers of the 
l4\er]K»oI Kegioii.il Siincn Assoiialion 

Si ( lioN C, (K.mwm j Kisu). 

■| he sidijcct of the pu-sidentud adilicss \u this 
Section IS ”'t latisjsoii, .md its Indebtovlness to 
Silence ” ; ,1 new departme is bemg made bv devot¬ 
ing the lem.undei of the nioiiung fl udav, September 
11) to papers on v.irious bi.uu Ik's ol the same subject 
bv ONpeit.s m these scveiai bt-im lies, Mr. HcM'riman, 
of till’ Daimler to., wil! de.ii with road transport; 
,\lr Wall, of lavei|n)ol, with sea luinsport; Mr. 

< I’Hiien, of the 1 . M .iml S. ltl\' . w itii i.ul transport; 
aiul (.I II Sir Sellou Dram ker with air transport 

On the inornitig ol Jjiursd.it, September 13, 
Section (i loms with Sn tiuiis A and H m a discussion 
oil ■' ( olivsum and .Moh'cnlui I'ouivs ” In the alter- 
lumn a joml discussion is being lield with tlie )*sy- 
fiiologv Sei tioii oil (he sidju'i I of ” S'lKUliotuil I'cStH 
in tlie Ihigmeeimg irades, " to be ojieiied by u paper 
by Mes'ivs Meming and Hrm klelmisl, ol tiie Aictro- 
|«.>Iilan-\ lekeis Klectijc ( o 

Moiid.iv, Septemhei 17. is bi'ing devoted inatnlv 
to jiapers on nieih.uiual and geiieial cngmeerjnj{. 
wlnU* niosi ot the papeis on eleOiual engineering 
will be read on W ediiesdat, Si'piembei U). Tuesday 
monung Iti'guis with a joint dis<.ns)^iun with the 
luhication Sec Hon. on '“I lie Teaihing of Dynamics,” 
opened bv Sjj j IJ llenileisiou , tfie rciii.'under of the 
morning is to be devoted to the lejiorl ol the com-" 
niiflis* on lomplex stresses, whuli unhides a number 
of imjKirtaut papris by vauoiis members of the 
lomnntlee 

Among the* ]>a])crs to be read on .Montlay and 
Wednesday are the following The < oiiseJAiitioJi Hud 
control of om u.iliouaf walei resouiees, liy Mr. j. 
Piury, liu‘ us eiit devoiojanents m excavating 
mai-liinery, bv -Mr Ikum-s, of the Kiistoii llornsliy 
(.'o . .sim>ke abatenuiit, bv -Mr Keisiuivv; the 
electric propulsion of slops, iiy Mi. Clough, of the 
Pnitish 1 hom.soii-Houstou (o ; nnd Ingh-jX)tt'er 
im-icurx lei litii rs, by Ml Ahjnison. .\ 1 I tlu'sc papers 
(lea! 1‘iiher with subjecls of gic.ii miporl.ima; at the 
moment 01 with liiose on wlm li gie.it advances have 
ren'iillv been made 

('apt. Sle«', ot tin* Manom Inleinational Marine 
Comniuuuatioii ( o . will desi.nlie ihe lecisit develop* 
menfs m the appluation oi wireless telegraphy to 
shipping, and Nlr. ScoU-'i'aggiirt will read a paper 
on rcHxnving appaiatus for broaficasl reception. 
Prof. W. Al. Ihoniton will lead .1 paper on the 
mechanism of gas iguilion, and will descniie a new 
method of hgliling coal mines wdiich greatly reduces 
the'danger of explosion. 
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1 )r, Wall will describe a new type of induction 
tnoL<jr ^UlKh, riliboufili of Ihc sqnirrel-cagc type, has 
nmny of the advantages of a slip-ring mfitor JVof 
Marcliaiit will n’ad two jiapers. oni* mi a inolhivl of 
inijirovmg tin- \\a\(•-‘-liapo nl :ui alteriinioi, and the 
otluT i)!i llif Inpit (iiuenls wlm.li tKTur 

in tlie tniii of 1 1iifr-plt.is.- fables \ pajH'r 

oil Ha1(i tiubiiiis IS being read hv l>r H Mawson, 
and ancjlljei dm (Ik -.tteiigth of foihefl < oimectmg lods 
])y Mr. W. } l\eai (on 

Si < "I f<iN i i f \ m iu;oi‘«ii.i»».s) 

Mr l’et< \ i'‘. Xewbeirvs piesjdeiUud atldress t<» 
llif Se( tuni will he on ‘ !• g\ pi .is a locld ol Aidhr<»- 
]io!ogH'a[ l<es(vm li," .ind uiil deal witli the origins 
of Kg\’])li.ni o\ills,it Kill, sliowing tlial iK eleineuls 
ate iKU a!) na 11 \ e , I hi sod Mi .\i wlnarv «ill .dso 
deal ivirr ahn with .isj)m js of cnllute in 

opening a dn-i ussioji on i he ' ingiii <>1 Uoniestnaletl 
Plants and \njni.ds ’ .\ seioiiii i>igaiiiM'd «iis« ussmn 

111 a ]om1 session wuh Uk. (.eiimajihn al SeUionwill 
deal with ■■ 1 lie Pi.ue <>t Man aiiii Ins l•,nvlIOl 1 nu•llt 
in SoClolngKal Si iidie-,," to lieopeiud 1)\ I’lnl ) |. 
Mvk'S Sir \rlliii7' 1 \ans will euilwxK, in a n>n- 
sideration ot " < ode <is a ^i!<“ppiug-slone of haiilv 
Culture,” sotne i\i!(nie[\ import.ml «hsM)\eiH“s 
rcccmtU lusnh ii\ hnn in Unit island Mediiin-ranean 
archa‘olog\ will also he leposenled hv two (. 0111 - 
irmnK'ations Imiii Mi 'shmkw ( .»sson on " I lu Noi tli 
/ligean C’oa'I in llu IttoU/'e \!’i “ and ‘ I’r^-liisloiie 
Sites in tin h.ndau'-lles ,tiid ijospians “ 

In lillUsIi all ha oIog\ stwei.d papers wd! de.d willi 
Welsh ]iiehisloi \, nitliiding a geiural Mir\e\ h\ 
J’rof ii 1 Ideiivi, .md an .'nitmiit ol '■ The Ihll- 
lorts in Xoiili W.des .ind tlieir llislornal I’.ink- 
ground.” 1)V )M K h. Moitiimi Wheelei I’roj h 
Kkvvall, of l.iind I nt\e!sit\. udl disi nss “'1 he 
llistoiv oi L.uuasiiiie ni tiu’ Li.glit of its IM.m-- 
names.” 

In ethiiogM]>li\, Mrs Seoreshs Koiiticdge. in 
” Maug<iie\.in l-'olh lote.” will gne .111 .ntoind ol 
Homo resnll.s ot lu'v reient e.xpechlion to llie \iistial 
Jslaiuih and Maiigareva, Mi I'l 'lord.i\ will desc rihi" 
tile nudhods ol !iati\e tradiisni Ceiilral .Mina, and 
will give an auoniit ot Himg.uian loiU-nmsjt, with 
in.striiuu' 1 'lal and \oia! ilinstralioiis Mr ‘lonlay 
has also arranged loi a han<l ol HmitMii-m g\])sv 
musicians to piiioini at .ni iweinng somV 'Dus will 
give added mleitsl to Ih jolm Sampson’s ]».ipei on 
” 'I'lie Origin and IbiiK Migiatioiis of the (.ypsies” 
The Near 1-I.ist will also be npiesinted l>\ IhiroJi h' 
Nopsca's .nionnt of ” I lousedmildmg and House 
linplonu'id m Noi ihei n \Ihama ” \niong a imniluT 
of other nileiesting ((Jininunaatunis, s)>aee will (h-i- 
mil iiieiilion onl\ of an at muni ni the culture of the 
slonC'USiug |)eopies ol lentr.d CeleUs hy 1>! \ 

ivruyt, who lias u-i eiilK- la linneil Iroin .ui c.vjK’ilition 
of scieutitu. nu'esiupitioii m that isl.iml. 

Si ( I iiiN I (I’in snu oi.% } 

Die .Slope ol Set tion f, lonipnsing, as it tloes, 
physiutogN, liisti log\, esjieiiniental p.itholog\, ts\- 
pcrirnental hiolog\, and a good deal ot L>i<k heimstrv, 
IS vei\ wide, .IS liu' list nl papeis shows The 
jircsidciUi.b addiess h\ Plot (’> H. !•’ Niiit.ill, on 

Synihiosis in \innials and I’Linfs,” is a good o.v- 
ample of this liro.ul outlook One ot the most 
attractivi' itiniis «in tlu' piogramnie is a lecture on 

Insulm and Its \ alue m’Meitu me,” li\ I’rol J | K. 
Macleod, who has been tlos<*l\ asvivialeil with this 
icnmrkahle disctnci-)’ of ilic trealment of dialK'tes, 
made in, his labonaforv in Toronto hv Prof. Bantme 


and Pr. Best. On the medical side'* there a^-also, 
papers by Pr, S. Monckton Copeman, of the Ministry 
of Health, on ” T>iel and Cancer ” ; by Prof J. !Nl. 
Heattic. <jn ” The Aetion of Idnelv Divided Particles 
of Slate, etc , on 'I'oN'ins ” , hv Prof H K. itoaf and 
Dr. !•'. \V lulridge-lireen, on coloiii vision , and by 
Dr. M C (iiabhaiii, {*n ” Dental Canes at Porto 
Santo ” 

'1 he mote acailemic aspcc.ls ot ph)'siologv are re- 
presented hi papers hv Piof. H. /AVMardeinaki'r of 
Utrecht, tni ” Pnoiruhom tivity and Humoral F.nviron- 
i nient ”; ITof K Magnus, of ITiecht, 011 "The 
J \<1ion of Carbon Du»Md(' and .\drcn:dine on the 
: lironchi atul I’l.lnion.i! V N'essj Is " , Prof Jl K Roal, 

! on “The .\nalvtical Methauism of the Cocldea ” , 

! Prof I S Macdonald, and iollalioratois, cm Die 
I phvsioiogv and enmgettes of wfdUmg, Prof J. S. 
j Macdun.iid and Dr I- \. DuHicld. on the physiological 
I Cost ofiiclmg. !>i W W'aHc'i on tlie “ Ked Dlood 
! (otpiiscles ”. and Pmf C l.o\aU Pvans. on the 

• “ < ontj.'K turn of Pl.iin Vhistle” 

'Die mole phvsn^il ami chcuntcal side wnii take- the 
I form of a disiussion. wifli Die ( Iiemistin' Section, o^i 
! ’’Tlie Phvsit o-t hetincal l’ro)ii'rtu*s of Mimihrancs in' 
! Dn-ir Keialion to Plusiologit ,j 1 Science,” and p.^ieis 
; h\ I »i S <' Hiooks trepvcsciiiiiig the Nniencan 
: Asso. lalion) on “ Ihe Idee (roh tu. Opndiu lance of 
' Mu ro (’>rg,niisms; I'r Iv D K.‘^Piideau.s, on 
i " Membrane PolcnUials ” , Mr Iw ( .Angus, on ' \ 

I K‘erutc!mg K.il-ilhenuaiuder ” . Pod W K.iniscteu, 
on ■ <'o,i<'nl.iti(»n ot \ilmiuin at Iru' Sin 1,ices”, 

I Plot \V Uamsileii and Mr J Hrooks, on ” l aitors 
I d«-t< rnniiing w III! h of Iwo l.uiuuls loiru the Dtojilet'C 
i of .111 ^■nmlslon”. Pioi \\ K.itnsden, on ” \dsoip- 

• tion i ilms”, Dr K Coope and i*ro! W Kaiiisdeii, 

1 on <. hnii.il flu mu ill tests, and Prol II 1’. idvif, on 

" I Im- ()\vgeti ( oiiteiit <»f Ml Di.enioglohin ” Some 
j ol these will he ol the iialiiu ol demoustiatious, ,ind 
! lustologx will he l< piesented h\ .1 i \ lologii .d deiuon- 
I sliahoii hy I’lol ( haiks IC W.dkei and Miss i’ .M 
I 'I o/ei 

I Stw iioN' J (Psvt 1101 oc.i). 

! rile psvc hologie.d topics to im dist lissed Dus year 

■ ill Section J iUv. in the mam, similar to (hose pre- 
; senU-d last’vcar at Hull A huge ntimhei of Dio 
! p.ipeis h.ive a dermito ami praciuai iieaimg on 
j edm.ition and imlustiv Special stress is pi,iced ni 
, sexer.il p.i}ieis on the impoitame of mdividual ddler- 
j eiu os 1 his IS e.spheillv so m the presulenliiil addres.s 

bv Mr C Hurt eiiUlU'cl ” Tlic' .Mental Dillcneiuc'S 
1 h* 1 ween Imin kIu.iIs-- w nhspoc i.i! lefc'tenee to Ap)>hed 

• l\\clH)logj in Kducatioii .md Indiistrc 

j ’Ihc coimc'Moii belwt'cii psvc holog\ and other 
j seietucs is <ig<un cloarlv shown 1>\’ tin* titles of the 
! joint disc ussioiis With Section 1' (I'.i.ononucs), “ The 

■ Inter-couue.Mons belwcmn PcoiunTius and Psvcliology 
1 in liidubtrv ” will be discussed ; and an eiuleavour 
! made tc» studv the ps\chologica! facTors enfrnng 
i info the ocononue I'u'Id With Section 0 (h.ngmeer- 
: mgh “ A'cHatum.d Tests for Hagineering Trado.s ” 

1 will be (k'scriiied With Section L (IkUication), 

I “'Die Dehncjvient Child'■ will be studied—the jmpers 
I deahng largolv with a classiiication of the com- 
i niom-r ilehnt|uoncios according to tluiir psycht>logi<'.al 
1 nature. 

; A glance at Die programme sliows that there are 
I two topic's ol gloat interest both to education and to 
i indnslrv whicli receive spemal tieatmenl, namely, 
i ( 1 ) Vocational guidance and vocational tests; ( 2 ) 
mental C'Hiciencv and fatigue. Important in this 
cxMiuexion will lie the results presented by research 
workers of the National' Institute of Ijidustrial 
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^ of Fatigue,” by the dirwtor of the Institute, l>r. C. S 
Myers. • * 

Id addition to the sessional programme, a .senes ot 
afternoon lectures and Iccturcttos !iave }>een arranged . 
and a Citizens’ Leeture entitled ” Skill in Work and 
Play ” Will bo given by Prol. T. H. IVai. 

SncrioN K (Poi.\nv). 

This Seitioii will moot undtn the picsulenev of 
Mr. tb Tansley, uhosi- adfivoss will deal with 
"The Present I'osition of Hotanv ” Most br.nuhes 
n£ bolanv are well ropre.sontod in II10 programme, 
and, as m leient voars, papois of a «ogn.xto nature 
will b(' gronpoil logoUior so tai a-^ posMblo 1 ho onlv 
johil disdission arranged tins \e:ir is one on ^ 
Thseasos ol Plants.” in which Sections K and M rMU 
meet 'I his discnssion will be opened l»\ l>r Paul 

j\luri>h\','w ho \\ ill be !< illow ed b\ Piol li \I nnaiip'r, 

the c-niinent Dutch nnesligator of these tmums 
maladies Dnc lucfrning sossnm will be dcwoieil to 
moiphologu-a! piobhms, iiuludmg pap.-is by in 
1 ) H Scott and Piol Lang on the oigams.ilion ol 
vascnlai plants (onsuh-red m tlie light ot lossil 
hislcnv Pt(»l Seward will speak on tlu‘ Cict.icenns 
.Horas of (beenland Plant pinsiologv will ajinni 
I'be siroiiglv icjnest'ntc'd, amoi>g olbers. b\ Dr r r 
^Pkukni.m ou "OMdatton and Kc'spnation. b\ 
pjof Dixon on Hie ’ hlxtiactioii ot Sap b\ means ol 
Compiessed An,” and b\ Prol \ 11 Ulackman and 

his cchlcagm-s on ''ilu- htn (t of Idcitne ( unmits 
on Plan! (.towLh ” N discussion will lake place cm 
“'I'lie hdtc'c I ot Soil Souiness on I’l.uits,” m winch 
niosl ol the ( hii f llnlish crologMs will tak.- pait 
I hcTc' will lie a (misidc v.dOe nnmbm ot papc-is 011 
cvtologv and iii\i oic<’.‘,\. also c omrnmm alums on 
ti’ora! nioiijlici'ogv bv Nbss Saunders and I’ud J. 
Me! c'an i hom]W)n In addition, a laige number rd 
pin rs ot .1 niisc eliani'ons nalme will be presenic-d 
The I'opiilai leciiiie will lie gi\c-n this \e.ir bv Di^ 

\\ ]'. I Dlls on l!u' apjuoiiri.ite subject oJ ' ( oilon 

.Seseial mUicsting escmsious have been aiianged. 
ineludiir.' visits to llie \Ve-,l Lamashin- sand dtims 
tiucl to Inglc’lioioiigh As 11) tin* last tew wars 
oppoflunnv will again be alloided lor tlie disjilav of 
botanic.al spenmeJis of spec i.d mlmesl in one ol the 
looms of the* Section 

Sic IION I. (Emu MIONAI. ScIlMKb 
Tile president ot the Icdmatum Sc-ili<.n lor tlie 


a Rcneral Scicucc cmirBe. Ths report of a."""""”':'' 
apiwmtcd last year'upon this subject will be pro 

""'un'riK-sday, Sej.tcnlber i8, Bishop Welklou; Dean 
of Durham, «lll raise the .l"esti..n in ■' *0 

, lm« 1.11 llu- lalueot edm.ition in eleinent.ai ^chools 
1 IMS corresponded wtUi the ineiiMs,- ol exliindlUirC 
U|»m il, .md 11 IS iiiol,.d.le tlwt a 'ciy anim.tted 
I discussion will lolk'W the paper. 

! Dunn,; the just two l.ais, seiev.il Se. Uons 1 ,u c 
' triwl the e\|«'nmenl ol ItaMiif; senn-jioi'iiliu hstims 
in the alK-nuKins. The lolneallon lie.tion is fol ow- 
ni;i this ex.imiile .11 liveijiool, with ;* h'd’! ’ 

" Ihe lidiie.ilion ol (Tnldien ni Mnsu lie Dr. e . s. 
C.nindl. who will l.e .issisled Iw .. InH 
oohesii.i, Uinilh .iii.mKedlw Messrs l.nsliwoitb and 
Dleaix-l, ol I ive.pool l lieie will .liso lie plipel by 
Miss M.irfj.iiel l imit upon ' 

lilustr.iU-d Iw .1 .leimmsM.illon l a. li ol Ihes.- J .ipc rs 
will iw ii.i.r.it o'.lo.U, the l.iniiei on llie I lunsd.ry, 

tlie lillel on Ihe’I iiisil.iy all. llloon ,,,,,1 

inlier toons to be .■onsl.Useil .ire elhl. .Itlon . ' I 
bnsimws ht.n the .-l.kr < lliUlu n nl . lemeiU.n i ''*.s 
litei.in ni.jni-c Mtl.m in elemi'ut.iiy s. hools .iml tUc 
tcMcluiig ol dynamics 


mcf'C-ting at l.i\ei'iiool is i >i 1 !’. Nunn, principal ot 

the London D<i\ 'I lamnig College, win.) is taking as the 
hubjen ol his.iddiess ” Ihe iaiucation ol The People . 
tnllowing tlie cxaiUjiles of lus Iwo piedcvessors, J>i 
Nunn wishes tiie addiess to Ik- lollowed bv a dis¬ 
cussion, and this will be opened in- Piol Cainpagnm 
Hie Just jiaper on '‘Hmrsday, September m, will Ik* 
read by Piof O jespersou. oi Copenhagen, a sdiolai 
of wide rejnilatiou, ujioti ” (ir.nnmai ami Logic, and 
a hiiRe audienie is esperted to lie.ir bun llie 
morning ol Mimd.iy, Seldciiibei i;, will Ik- .levoled lo 
a joint meeuilR ol JISV. holoMlsl.s and edmatumisls 
to disciis.s the siibletl of 'The l>elui.|uent ( luld ' 
The cli.iu at this ineetiii.c will Ik t.iken In -Mi. 1 
IJuit, jisjcholosist to till- London fomilv Couiieil and 
president ot the l>.svcholo«v Section, wlio has ni.ide . 
a special stndv of the jiroblelii . be will be lollowed | 
by Dr. C'.ordon, ol Batb, Di I'oHs,and .Miss t rossland , 
This discussion, which aiises mil ol Ili.it iijxin jisyclio- j 
analysis last tear at Hull, is cxjieLtcd to Ik one ol i 
J . -T. -.— r,„ altemoon 


Sm Ilox M 1 AoHU 11 11 at) 

The me.'tmus ol SiDloii M will be 
|,„-sidenev ol lb ( < ‘‘'h'L,,'’" 

Ad.inisAKnuiltur.iHolleKe.whose.ul.lusson bcltmii 

ami th<- AkiimiUiii.iI liisis" will b.' K" en in tbe 
mouiiiiK ol llniisd.ii, S'lileml.el i.l ' 

Ir.im In- sl.-iihoHs.- Williams aiui his lo woilwis at 

lh.-N..lion.il D.iin Kcse.m h 1 nstilnle •'! 

pte,,-de Ihe presid.'lil S ail.lM ss \Uei th< ''‘idri-ss 

ill ll.iv will n-,1.1 .1 |i.i|'el on .lUlKlllUll.il e.'O110mit.s 
ami Ih.Mleielopmenl ol .inn. nllin.il 'o"’”,,, 

On l'il.l..\. S.-pleinbei- l |, Um w.ill. .d the btctian 
will beein with Iwo IMJKls on lill-lb jivobleins by 
r>r l■ne, ami Mi N ( unhll.-, ami f 
Itillowed b\ u jcmil discussKm with SecUon h (h-t'd 
nonmsj. in wimh Ihe snbie. 1 will b.- "'I he 
Oiili.ioK loi Ihilish tpninluire I he spc.lkcrs m 
this (liseussic.n Will me ludc M) l-urn-stei :nul Mr. A. 

i "on'’s..tiirda\ d e- jmipose.l lo 
! l-.Kloiy .It ll.islmj'.loa, .md typu.d i heest-tiiakmg 
f.irms of Ibal .ite.i liter in the il.iy 

ll.e lollowim; Monday monuiiR will be di-'.otnrt to 
jialicrs dt.ilmi; with jirolileins ol nit.-ii-st Horn tlic 
sill, ol i-hysaalscieme 1 h'- loc.d ‘'D 

Mr. IC Hnleonl, will --Jie.'k on ih.' soils ol Win.ll, and 
I’lot Sven Oden, ol St.Kkh.ilni, on his .i|iii.iratus tor 

the mtdi.im. .d an.ilisls ol soils Dillereut “M’D- ^ ° 
llies.nlw.,ileT ami ..l the soil solulu.ri will..-.le.dt with 

bv.Mr I-; \ J'lshei. ol the Lnuersily of l.i-ids. .uin 

b\ i’rol lloaglauil .iml I’n.l llnnl.ol tin- I mverslty 
ol t.ililonil.i In fill- atteiimou an .•x.uisioii will uc 
mad.- to hums ol llw Win,.I peiiinsnl.. ,.,1 

•|lic comlmlmsjd.iv ol Ih. imetiini will 1..- looted 
to a lbs. Ussi.m with s.cliiin K (Itot.mi) oil the viius 
disiMv-s of jilants, .11 which the j.riiicipal sjie.vkirs 
will Ik 1)1 .Mm-i.liy, Dr. (hiaiijer .iml Dr 
folluwed be a i>.ipet b\ -Mr D D Mllri, ol Messr.. 
(..irtons, 'in the coinim-riMl laliu- ol 
stiams ol justme Riasses Mi. .Mknis ' ■ 

l-eiUon will discuss the relation "t sod .u.idit) to 
llic* mdund distnbutiun ol cc-rl.nii p.isturc pkm s. 
The- woik <d till- Svetum will coiuiudv with a visit 
l(» Mc-ssr.s (urtons’ '•c-cd cstabhslnnc-nt :it 'V.ir- 
rmgtoii, wlnUi should torm a fitting 


I a soZnar.n;Kti;^g m exceptional 
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The Hydrogen Molecule. 


By Prof. II. S 

Ul>I’.I.S l‘.>r ilif ri pri‘'.<'!il.iiu»n an«l c!urulaltf)n of 
h<i\ r |i':ivc«l ,jn jmporUuit 
lurt in ill' .i(i\.mn'tiu'Ml ol st u.-jur AKilhi.’m.itu'ians, 
kho cnipiov ' lie incitiovl Known as “ tin* i^noration 
f co-u^iiu.ilcs,” iiKiN Ih“ s.iUstiid With eillier a kinntic 
r a statu jiiodcl (nr an atom or a inolctujc, buL the 
ihybii.ist au'I L’spc( lallv lli<‘ ( hennst will, as a rule, 
•reler a ai.itit. inodi'i Sii j j 'J Immsoii ^ has <loui* 
iiiK-h to tir!'l;^<‘ the fj.ip between' theinistry ami 
ihvsics b\ Tuakintt a •annus attempt to show h(iw, 

'll the e!e<.LrnnK tli(*nr\’ nf luaftei, abuns may be 
uikcd In^vllier tn form the slal>)c svslem winch 
onstitiites a mnlei ule ‘In avnul llie ihthciillies ; 
nlicrent ni tin- \'u \v that IIh; idettrnns .ire in orbital 
tiotion, he is led to po'-.lul.Ue .i mole complicated 
ttw <)[ foK<' 111,til that o( tin* inxerse siniaie ol the 
listance. i'or r\,unple. lie (tmsi<lers the resiiU ol 
ssuinin;' a repidsum vaiuu^ uueisely as tlie cube 
if the <lisi.nu.e superposnl on the oixlmatv eloctro- 
tatic attr.utiou between a jKisitive charjte and an 
Icclron, SuUi a Kiw of ioici' m.iy be adjusted to 


'ANLEY Allkn. 

unit, that is, the one hundnul inilhonth part of a 
centimetre. The ihsUinec between the centres of the 
splicros IS 0-331 A.U., with an error ol perliaps one or 
two units in the third .st"nduanl ii^ure. No physical 
meanmg is to be attached to tlie size of the splieres 
theni'K.'lvfS. 

In a paper pnblislicd liy the I’hysical Society of 
London'' the writer' lias iKnntcd out that a force 
ol exactly the type nsjuiieil in laiiiftinnir’s theory 
is provided by tlic (juantum mechanism described 
by Ptol. IL 'r. Whittaker/ Ihiis a static atom may 
be olitamed b\ transfc'nm/' the imdion of tile electron 
m Jkilir'.s atom to the rotation of a “ magnetic wheel " 
in the cjuanluni mechanism, '['he tpiestion then 
siiggestcnj itsell wIictluT it inigid not iic possible to 
^ obtain .1 sialic model of the hydrogen inoleciilc by 
I endowing the nmlcus or tlie election with a magnetic 
I wliecl. AHc't considering various possible cases oL 
this kind wlmli ga\e nuxlel.s not dUlering greatly la 
•icale from what nugld lie e.vjx'cled on e.'s.penmeiita| 
grounds, it appeared 1h.it tlie .simploi;! and probably^ 


cxx.i::i:d rinTa | 
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UfI i b .1'" '• i> 'Uiui (/•) Hsilf-.-i II iMiO. ink {< I It \ ili-i..> n iiii'ii. nil (<») < h.n ;<.J liyiiin.'i 11 muli i.ul* 

p.iilll ) 01 nil- niinll 1) 

Kii. i.- .Miiikis iviiii M'lJliiic «(>' liolii-.li » .Uoiii .i>n 1 nioki nil J 5 I luk li.iH -11 jin . 1.111 ih< ju-mo-iim Ui iii.i vvltil’ ii.ilK Mu ilulinic 
•• lit ill! tM»kU-| V U ( I (.•••...•■I . Ill I 


aieel the reiiauements of tlu' cpiantiim theory l)r. 
Irving l.angnunr^ Ims shown tli.it a model ol a static i 
hydrogen aloin rnav be o!>ramed possessing many of 
the pro[iertie> of tlie l-loln atom witli iN circling 
2lrctrons, i( it be assumed that, in acUhtioii to the 
I'oulomb fon e between cbarged jiarticles, there cwisls 
1 '* quantum Un'cv " guen Iiy 



acting between an ''leclron (mass w, charge c) and 
ii nucleus. !n tins formula u is .111 integc'r. and ft is 
Planck’s constant. When the i h'Clrostatu attraction, 
//f*, Ix'twceii c'le< iron ,nid niu ieus is balanced by the 
repulKion duo to tlie “ tjuaidum iorcc,” the stationary 
electron is in st.ilde eiimldmuiin at a di.stanc<* from 
tlic nucleus r a,,, when* 



which is tiiie radius of a c iicular orbit in Bohr’s thi*orv 
of the livdmgeu atom When n - r, \vc obtain the 
normal h\’drog<-n atom represented in I-ig i (a), in 
which the iilacU ball suinds for tiie positive nucleus, 
Dr “ proton,” the white i\d! tor the negative cU'ctron. 
The scale abo\ e Uie mudel rejmc'sents one Angstrom 

‘ Phi. Vflfi., W'5. 41, p. 510 . 1 ' Ji. 

' Phys^ Keti , vol, xH, j>. 144, i<>ar. 


the mostacrutale results were obtaincsl by postulating 
the existence of u ” cjuantuiu force ” ol the Kind 
intriHhued by I-.vngmuir, but exerting lepulsum or 
attrac'tuui according to t!ie sign <d tlie cdt.'ctrical 
tluirges between whuh the force acts. Tt will, thou, 
be assuine<l that m addition to the electrostatic 
forte, Indween elcmeiit.iry charges, tlicre exists 
a “ (jn.nitum force ” 



ivhiili IS for unlike chari'C’i, but nttractwe jor 

like rharges. 

Before consiclenng the coiillguTations c>btaincd on 
tins basis, it will be well to recall the model of the 
hydrogen molecule devised by Prof. Bohr. 'I’his is 
ri'piesented in its most staVilc form^^n h'lg. i (/;) on 
the same .scale us was cniploved iot the hydrogen 
atom. The two electrons (wlntt^,balJ?) spin round in 
a circul.ar orbit in a jilane Insecling at right angle.s 
the hue joining the hydrogmi nuclei The elections, 
which are abvays at opposite cnrls of a diameter of 
the circle, have each an amount of angular momentum, 
wA/2w, determined by Nicholson'.s cpiantum condition, 
ft IS easy to show that an electron must be at the 
vertex of an ecjuilateral triangle having as its base the 
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line joining the'.nuclei, the lerigth of the base.twing 
i-ioo7a,. 

■ U is generally admitted that while the Bohr atom 
iff able to account quantitatively lor the phenomena 
associated with it, the Bohr molecule is lar Irom 
salislactory, 11 a “ <iuantnm lorce “ act between 
each pair of the four electric charges which ccmstitnte 
the neutral molecule, it is possible to replace Bohr’s 
model ol the hydrogen molecule bv a uuxiel with 
the electrons at rest relatively to the hydrogen nuclei 
'Varions conhgurations of ciiuilihnum are tlu“ori*tically 
possible, but not all of these are stable The most 
stable eontiguration, from llie jHunt of view of 
ordinary statics. ap]>ears to hi- that in whitli the 
nucliM and electrons an- sduatiid at the corner', of a 
.sijnarc, with the nuclei at the ends of one dingon.d 
and the electrons at the ends of the other The 
length of a diagonal is When n the 

length of a diagonal is 0-871 Angstrom niiits, and this 
easels illustrated in Jog. 1 Anolhei conhgmatuui 
agrees exactly witli that oblaimsl fiom Holu's theorv 
and IS shown in h'ig i Ih), but tin- elm tions aie now at 
rest Mi'-icad of m < rrcuiar inotum In .1 thud ton- 
tiguralion, (he posiltuns ot tin* t hargc'. aie sunil.u 
but the positions ol the bla» U and white halls must 
be mtereh.inged, 

ft IS ]iossibie llial mu li eoiifiguratjons niighl exist 
Jor a Imic sale i>\ side, and such .1 j>ossibilitv is 
sugges(i\ cm eonne.Mon w it h the \ aned v .iliu's some- 
lune-' loiiiul m del< nuni.Uion-. ut ionisation potentials 
WluMi Milhsif)i(s hcUsein gasc-mis niolm nles .ne taken 
nlo Miii'.idetaii'in. li is not ea'-v to sav what wmild 
lie the most probable eiiibtgui.ilum m Die liiial ills 
Inbnlion It is <ir(.iinK mstrmlrve to hud such a 
possilulilv of diilevint ioniiguiations m the ease ol 
the sinijile lodrogcn niolci nl<x .md points to liie 
neeessitv ol guaidmg against loo jjgid an mlerprela 
turn of liie phtasi- "gaseous moleiulc” in speal-mg 
<»l moil' loniplev giises, wheiliei ehmieiits or <oin- 
pou sl.s 

Th -actualexisJem cot .1 positm-lvi harged iuiiiogm 
tuoIm-iiI-- is demoiislrateil m <-.\peiinKnts bv Sir J J 
■jhonisonand l>i \sLon ()n tlie present hypotiu-sis 
a stiibh’ Lontigufiilion is t»l>tiiined b\ jilaeing the 


^gle -electron at tlio middle pomt of tlie line joining 
the atomic nuclei. In the one-quantum state tne dis¬ 
tance between the nuclei is A.U., as in, Fig. i {d). 
The ionisation potential for the complete dissociation 
of the charged molecule is 17-3.1 volts as against' 
11*87 volts on Bohr’s theorv 'this should serve to 
discriminate between the two theories 

A i>ossilile contigiiraliou niav’ be suggested for a 
neutral tnatomic livdrogen inolt-i uk-, iJ.., in which 
the niulei ami electrons arc siUiated at alternate 
corners of a regular liexagim (leiigtli of siile, o (>^5 A.U.). 

Some ot tile more import,int niiim'rical flata arc 
c<»llecleil 111 llie following (able , full details will 
appear 111 a paper in loutse f>f public.itiou in the 
I’roeeedings ol the Kovtil boiiely «‘t h.dndnirgh. 
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i of \V III the table .iie'iti uiodeiatelv good agreement 
' with the ex'penment.il results A inme exacting test 
! o! liie aeennu. V of smii a modi 1 is lo be expected from 
! a studv ol til' wave leiigllis ot lutes iii lUc si-iomJary 
j spctlriuu ol Indrogtii liven though the nmnerical 
v.iku-s quoU-d niav have lo be niodilied, it may bo 
! I l.umeil that it is now possible lo jiosiulate a hi'drogen 
i moleeuie iii whuh (he electrons are at rest instciif] 
I ot in otbital motion It is obvious (hal the principles 
j Iii-re (-mjilovd may in- apjdusl to more complex 
I aloinic anri molecular systems. 


The Liverpool Observatory (Bidston). 


\ l'i l'iR a larccr of eighty ve.xrs, during wlm.li the 
LiverponUlbsei'vatorv has fulhlk-d the purpose 
for winch it was designed, tlic Mersey Docks and 
Harbour Boaid. wiiu li is res|>onsibIe for Us supivorl 
and nmnagement, has deiuled that the lime lias 
arrived when the usiduliiess of the mstiliition might 
be increased by liirectmg Us energies into channels 
additional to Lliosc ongmailv contemydated. It may 
be recalled that the chief objects sought m establish¬ 
ing an Obsi-rvalorv m Liverpool were the communita- 
tion of aei urate tune to the Fort and the rating of 
chronometers The action of the British Assoiiiitimi 
at the l.iveipool Tuectmg m 1837 Lontnbulvsl largely 1 
to thf' adojUidn of the necessary measures ; the meet¬ 
ing in 1023 might give siiiniav encovr.aging siip^Kirt lo 
the widened programme now under consulcration. 

The Mersey Doi.ks and Harbour lioaid ttinsnlers 
that the facilities whuh tlie (.)bservatory allords for 
the adv'iiuccmenl of knowledge and dillusum ol 
science and learning might be uicreast'd if u clo.scr 
muon could be cstublislu.-d with the rmversity As a , 
prelimin.ai’v measuro, it is suggested Uiat llu future ] 
administration and working of the Observatory may . 
be advantageously entrusted to a joint convmittcc «>i 
the Board and Umvoraity, eacli nfirainatiiig five 


{qipomled, the lioanl's ivpnsenlativ es being Mr. 

( Livuigslou, Mr 11 h' 1‘eriiie, ('ol, H. t'oncanoii, ’ 
the Marme Surveyoi and Water Ikuiih, the director 
ot the (Ibseivatory, and llu' LniversKy nominec.s, 
Mr t? Booth. Frol. Johnstone, Ihof. [’roudiTiun, and 
TTof WiIbiMforce. 

The Dock Boaid and the Fiuveisity are actuated 
by a liesiie to elleol .m mtiinalt- (oimexion bcUvecti' 
the Tecently loustUuled Tided lusliiute, the (.IbsiiT- 
vdtory, and flu- department of liie Marine Siirvt:yor. 

'1 he nieUsmdoguxd statistics cuHi-eled by the i ibserva- ’ 
torv arc useful m exteiidmg liie resc.irdies of the 
Instituti* ill particular diieilious, wtuie the tidal 
luwLsuremenls conducted i>v the Marine Surveyor 
allord the ueci‘s.sary me.uis for lesUug liie at.curacy of 
prethction. This t loser 10 ripcnitioii lias the addi¬ 
tional adv.int.ige of removing the inroiiveiiience of 
ov el lapping 

Bv utilising tlie existing cslalilishmeii^l as the 
nucleus of a geophysical oiiscrvatory, leaching could 
lie comlnncd with research—an extensuni w'hich is 
not mily fca.sibUi but emmentJy dcsiiabie. None of 
the past activities need Ik- ubLUidom-d The scientilic 
centre wouhl bi' maint<un<*fl uninipaired, and its 
traditions coutmued. J he greater activity e.xhibited, 
execution of an enlarged programme arranged 
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to meet iiuxicrn rctiuiroincnts, bhotiM appeal to the 
iiiteliigfnrc.' of a protrressivo c.onimunity. Mett'f)rology 
would lit' tollowed on p\T<;Uil»'d and luore imginal lines. 

(jbstT'.aUons, unforiiinalely ha\e 

iu‘v«*r iurtm'd a pait <)1 the ()!>-cr\aU»iv uork, would 
he <n rj\ <-h piUMU-il. and t In- iin on\ micin c *« L.\M(jno«l 
l)\' tlic w ml I 'f ,111 ilia Ir niai'ji' In ' “u ••laids ifiuu\i*d 
li)(‘ultaiinmt nlrc.uh ;;u''n to susinonHdrx tcmld bt* 
iin wnli .ii!\,mta;v‘ ( la-^sc'. av now lul<l in 


Tjractkal surveying artd geodesy, and these, at present 
hampered by want of room and convenience, could be 
more fitlinglj' accommodated 

There is a in finding the necessary fuuda, 

espeually at this junctnu', bul if a jiuUcinns pro- 
giainnii* is subinilleil to tiic attention of those capable 
of (anvnig il into (mtuIkhi, thr p.ist history of 
Li\fr|MKjl ie.Kls tnt<‘ to .mill ipatc' that even this 
iil»st,Hl,* will ixol be itnnid in-'uniutuntable 


The Eleventh International Physiological Congress. 


,\'I I< i\. 1'int'jT SM .(.t ,1 ”eiti r.il St leiUjlK th.ir- 
ailia, liki‘ tite rait)''Ii \s-.«(i lali'Ui, iuive lieen 
iu'ld in v.Mioits tmmlrp'-- (oi .dtonl ,1 ttiituiv. but 
inU-inati'inai iin'<'liu>.>s. himinl to .1 p.uln iil.u biaiuh 
A stu JM e. |iu''i'iii eri ali v diltn uUies, ,md .uc ot moie 
rec'-nt d.tie Tin- dtMU[i{ise t Itei < ol the It.uh.o- 
I’nissiaii wai was liai” hit, .md tlu- iiM-elui'is of 
pliysioioeists. sl.ni'-il on tin. indtanve oi Muluel 
I'oslcr l!mlv-h\( V'.u^ .ejn, weu at hisl an\umsly 
f/niimed lo 'lie '-mall'1 lonmn'--., like Swil/uiand 
and l>eti’,ium in .t l*l)\si.,!,.”!* .1) ( oniiiess met 

at (.'and)] nh'.i , imi no im 1 tum took pla< e m (iermain- 
miUl Lliil at U'l'hilHig m lo.*; \Uei Vienna m 
lOlt; ami < troiiingi’ii m 101 ! ‘ans was \ h<isen as the 

n<‘vi meet niy-j'l-i'I', Imi tlie reynlai sm n-ss-on was 
broken i>y tin VVai ilie bans lonjiiess \\.>-. mdetil 
held in I'l.'o. Iml '•ouu nahons. whti hate-<onlnbn!ed 
much lo j)!i> Mologv, win noi ojursmit'd As I’lot 
f. 1 C. johan’ssoii said in .m nnpn ssi\c s|><'e< h .it tiie 
closing in<‘< ting oi ih' tongiess hil>l .il l'.dml»nigh on 
July m.inv will ierl grateiul to its pK'sjvk-nt. 

Sir I’.dw.iid Miann'i S< liater, loi the u tiini to an 
carher tradition !l was, mdeeil. Die Inih inlei 
national ih-n-nl'! ol the 1 dinbui'gli me-l mg w hn h 
L’ontMlmleii laigei\' to its smu’ss siuM'S'-tnl it 

iijvtainlv was, Imth <is ii gaids si leniila ndeiesi an<l 
persoiiai I' l.iDonslnps Snne twri!t\ nation.ilili« s 
were repiesenti'd, doubtl«'-sa rnool lor ph\siologists 
and for Si oDand, il not ioi r.ntain I he meinlieislnp 
[it jOo e\t eedid tli-d ol llie \«'i \ sin t ( ssbil ('.Ki.i’iigen 
nv<‘ting lit Imhes, nol L-ngageil m j'hssioltignal siiniu s. 
be d<‘din U‘d t 

As rt'g.ivds the piogtainme. Die nisloin.iiv intormal 
reception was held on the Monda\ e\enmg, I»v Sii 
Kdwaol and I mU Sli.irpee ?m hafei. m the l)!il ( ullegi* 
of the rsps. \l 11n-openmg meeting on'rmas- 

dav nnntung, JuK -'!• aiidiesses ol w«-l(ome weie 
delisere'l Iw ( a)d W.iHei l-llnd for Die (tu\evn- 
ment, bv Ihc 'I hoiiias Jliiic iiison, I old 

i’rovost'ol llu- Cilv, and In Sn j Allied Mwmg, 
I’rim.ipal oi the I'uniisuy , I'rol J | K Matleod, 
of Tonmlo. <leli\eie<( a leilure on msulm 1 lien 
followed .1 jiaiioranni pliotognipli o) the whole mn- 
•kess. llu' 1 Old l*ono>i .itnl Lad\ Hnti Insoe lield 
^ largeh .iDendnl reception in the e\emng, and two 
da vs late: Die ('ongie-'s \ isUed the Sroltish /oojogual 
Parlv . tor llie test it was oiiupied with a cnmiied 
srientdu programme <d idiont coo «onimuiiKations, 
which w eie gn eii Com urreiiilv m Diiee li-itine rooms, 
with adililional labor.iton denionsliatioiis in the 
afternoons. 

The so-called New rniversitv Ihiiidings, whidi 
mainly lonslitnte the Idlinburgh Meihcal Sc 1 «k) 1 , were 
not idanmd \ ei\ s.itist.u toriK. and are not entirely 
iip'to dafe, but tlun possess at least one ad\anlage : 
they foim .1 loinj'mt wliolc round a ecntial ipiad- 
rangle. ami this h-aiure was of great value lor a meet' 
ihg like the present one 'i he lecture rooms ami 
other resouru's ol s'weiai loiilignons departments 
were simultaneously av.nlable \n indicator m each 
lecture tlieatre, kept cantuiuoiisly up-to-date, an- 

•.' Nta.' 2809, VOL, u 2] ; 


■ nomii i-d what jiapers or cypei nnents wi-ie in progre.ss 
I in liie other i(K)ms <iasionallv the coiiimmnca- 
! tioii'' and then jKihglot ilist ii'-sion locik mori' than 
! the 1=1 miuutis .illottid to icuh, .iml not ,d) the 

p) ehanmeu weie sutruieiitly strict, Lnil in the 
' eiul tin* progi.imtnc was lompieti-d without senou.s j 
t del.u I 

I In addition to the opcunig leitiiro on insnlm, by - 
! I’loi I J K Ma< leod, two olhei a<ldn.*^ses wi'ie 
gi\<*n to the whoi*' (ongi\s>> Ihof (h Unhei, of 
; Pans, spoke on “ l.es \oies <li‘ la (.onnai-ssaiue .nitres 
»|Ue lo voles si-n.sot lelles , ('tiidt del^^ysKilogn* e\- 
‘ penmenlale.” and at Die < losing inre^'g ;i ^t.iper by 
I’lof I I'. I'awlow.oj Peltogi.nl, on ” The IdenDly 
ol liiliibilion, a* a Coiislani i'.u loi in (In W'akiug 
: State, witli llxpiiosis ami SU'i'p," w.is lead in haighsii 
I bv Ins son, Piol \\ I'awluw ()n llu coin, liisioii «.if 

■ tins }ia}«.'r, desird»nig reient expiTinienhil \sork on 
. eoinlitioiu'd retl<'\cs, tin enliiusiastn .uniieme rose to 
: Its tell to .i]iplail<l Die veiirail pli\-aologist, \\iiosi* 
i p.iriKipation m tin* i ongress was almosi prevented by 
; Du i(lus.il ot a I'nilisii ■'/' / on ie.tMiig New ^ oi'k 

; Pi*imission to kind .it N)nDMni]>ton (msleacl of 
: ('III.ilionrg) was, boweM-t. obhiimd b\' wueiess (ele- 
! gr.iphv itiunig tin \o\.ige. thiongli Die enteipi'isi' of 
I an Ameinan lolUagm and h liow pa-sengev, who 
. lumimmnaled witii «tn Ivnghsh jihysiologist 
i .\t the dosing meeting an mvitniion to ine<*t in 
j \meiKa was toiueyed b\ Pr«d \ J t.ulson, of 

■ ( Inea'go, .is piesidiiit of the \im'n< <in Ph\siologiial 
i Soi u'lv, -ind an mleniation.d i.omnnttei was ap- 
. jiointed to lonsitlor the possibility of .icceiiting it, 
j and should the ei onotme nbst.u les proi-e too great, 
j lo select anoDier placi* for llie nieelmg in Tj.:n 

; It IS natur.dly dilticuU to singii' on\, foi nuhs'iducil 
I mention lieie, a few of Die numerous <, ommuitK .1 lions, 
j alistiails of w hu II weie issued in ail\ant.e, an.uiged 
' .dph.ilK'tu.div m book tonn '1 hey will appear later 
{ ns a supplement.try luimbei of Die (>itrii(,ilY fminhil 
1 of l.i/^iFiinnifal l‘liV'-io!o<:v dn the lirsl afleinoon 
j the scdion dealing with insulin attraited the largest' 
amlieme. hen* 1’' (i lUnting and H IW. of 
I Toionto. reported Duit they had lound insulin in 
j Tiotmal rabbit's bliKid, one luut for aliout 30 c.c. In 
j the Mtamm meeting, hekl at the same time, it was 
' evident that the subjeet is atlrading more am! more 
i attention on the eontment K. Hott.i, a Japanese 
iiuestigatoi woikhig at hrankiort, described how’ Die 
diarai LerisDc eouvuisjons of pigeons, fed on polished 
nee, iiuiv bo eiitiioiv prevciiLefl by ft*ediiig with 
diolcsfoiol In vot anoUier s(*ctn>n \V. K. H(*ss, of 
Zuiidi, reiKii-tcd on the plans for founding a station 
foi iiigh altitude research near the* tcnminis of the 
Jungfrau railway (about 11,500 feet above sea-level). 
The poouhar aihantage of this site i.s its ready 
acoessibility, as tomp’ared with the Mosso laboratory 
on the Monte Rosa, which can on!\’ be reacheo 
with thfhcuin’ ami timing a veiy limited period of 
the vtiar; 120,000 francs iiavi* already been sul>* 
scribed, and a further sum of 100.000 francs fs con¬ 
sidered necessary, • This Swi^ static is not,intended 

- a,. 
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only for biological work, buf also for meteorology, 
clittiatoldgyi astronomy, etc. 

Among the demonstrations, one by A. K. Itichai^s 
and J T. W<!arn, of Philafldphui, ntlractcd much 
attention. I'hev s]io\ve<l h(jv\ to ('o)Ioct glomenilar 
filtrate h\ insertion of a very t'nu' ca|uilar\ into 
llowman’.s capsule in tiie Iro!* '1 he < lowdecl iaN»ra- 
toi V must ha\e iiurcasi'd the dniKultu's ot Ihi^ \eiv 
delicate u]>eicitiun Ih-oi K‘u huids suhsetpientU < x- 
plaiiK'd iiuw the minute Milmno ul thiul w.i'. analvsed 
bs' the ne])helometne methods of ins nainesakt, the 
clumnst The liltmte is ruli in t hloiid*wlm h imisi 
be r<'-al)sorbed in tiu tubules, rui<l hem e a clu isu.n i-s 
aimed at \Mlh re!»anl to n\al tlieoiu s ot uiinan 
seeretion. Sumhirh-, illooi's nephrU,nieiji. p!u)s 
phonis ihnermination, iiHidiiu'd t>v 11 \\mier-.U'iii, 

of Kostoik, «‘uabh-ii llu‘ l.utei lo nnestie.ite llu* 
])hosph()i Us iiudcdiolism oi the «entral lunvoiis s\sieiu 
of till' lioi^ , the pl»rts])h.dales lieic pl.u a «tmsuleiable 
part j 

il ) ihimburgi-i and I't Ihmkman, of ('•nminyeii. j 
<-laim ttial tlie nenous stnuuialion ol the iu-.irt sets 
tree substances -which mthiem «• tie ( outi.u ti.ai id the [ 
eSUnn.n h and gut m tin- same \\.i\ as il the nerves i.f 
tbesi' organs aie stimulated eleiinc.ilK , tiuw trim 
this tuimni.d tiansmis'.ion ot iiejvous impulses 

Tapirs ot luethodologual impoitam.i' wen* «om- 
mniiuated b\ \ Ivossel, ot 1 leiiielb(‘>g, who has djs 
coveied m the linutronaphtholsuiphouic and ol 
miplilhol mHow a icageul lor the «)u.uili1ati\]m‘ 
upitiitioii of .ugmin'' and toi the isoialiou of luaiiv 
<ilhei i'ases, .lud i)> h' lanid'm.of Telin'*r.id. who 
described a new imuhod ioi mvesligatuig mt'-r- 
jueiliale iiii tabohsm lousislmg m the imiodiu tiou o( 
pi'ruiaueiit metal i auUiita into deep scalt'd <ibilommal 
blood vessels 

(.twinj.; to the ( m iimstam e that a t oiifm'eiue on the- ■ 


physiological standardisation of drugs met under the 
auspices of the League of Nations at Edinburgh just 
before the congress, pharmacology was well reure* 
sentwb Atlheeongres.s, j j. Abel and (h A. Uouillcr, 
ot Ikiltiniore, deseiibed the blither pinitication of the 
oxMoxu piimi}ile ol t)ie pitmiaiN, wliuli they have 
now olitainod as .1 substaui I winch is looo-1230 limes 
as active as liisi.imiue pttosph.dc ou the guinea-pig's 
nteiiis. liie pioiliKt also ])osst>v.ts poweilnl pressor 
,ind thuielu luoperlies 

W L Tiovvu .Old \ 1 - lleiidtrsnn. ot Toronto, 

lind that etli\l.-ne will pn-diici' loiupleie surgical 
an.estlK'-,i.i. Ik-iiu’ uioie potent and lu I'tliei ways 
piejerahle lo ml ions o\tde 

nuHin* ih«' <oiiui<ss .1 untnber <>l im]>or1anl cine- 
mato^iapliK «[imon-,ti.iHo!is wcue giveti. jii-rhayis 
il»«* inosi inteiestiiiL'was bv \ Kidl;!! ol < opeuliugen, 
\\hi« h showed. imd<-J gie.il nuepiitii atiou, tlu ettectof 
\ arums .a gen I.s on eapill.ii \ t it i ulaumi p Ins tilni sliould 
piove oi miuiensc v.du*- tu b-ai Itmu laigi i l.isses). 

In KMiiUMou with tlu' nan:,less .1 ll.iivev medal, 
1h<“ work oi Ml Tilkingl.u) jacKxon, llu- ivdmburgh 
siiilploi, was mveii to iveiv ineinbii, .iiu! the f'ni- 
viTsitv lit r.dinlmtgh «<>ntejred iioiioittiv' di-grees on 
eighi dlstnif.lllslicd loirl'Ml pli V -.lolouist s wlio VVCt C 
pii-.ent. iMiu«-i\. i'loi I T>oii.i//i, |)iol.-s«,o5 ol physi- 
olo^v. i niveiMiv ol \aj>l<-s Tioi \\’ Icmthoven, 
prol'sstu ol phvsioloe.v . I niviisifv oi l.e\deii, Ihot, 
\\ Il Howell, piolessm o! iivnieiu . [ohns Hopkins 
Tinviisity. IkittimoM , J’lot j 1' lohansson, pio- 
ft'ssoi «>t pli\si<)loe\, I nivtisdv ol StiM ivholm ; Trot. 
A Kosm i, piolv>-.i)i ol ph\ siologv, 1 mversity of 
I leidi-lbeig . iVol M 11 \le\ei, pi oles sor ol pharma- 
• ol'ii'v, I niveisiiv ol \ i<‘tuia, I’u'i I 1 ’ I’awlow, 
proiessoi <tf phvsiotogs. I iii\<ts)(\ o! Tet!otp'jtil, and 
I’lol th KiciK-i, pio(< ssot oi piivsioiog\ III llieidiculty 
of \U‘t|uiili-. I’.lll- 


A Seventeenth Century University of London. 


one knowsllial London was fhi- list great 
^ " i.ipdal ul\ lo lie ]»io\»led with a LiiiveTsii\ 
The reason toi this is not ob\iotis. but the lav 1 remains 
Ih.il .if ’! llie iailuie of Str I hrnn.is (.n-sham’s gieat 
aspn.ilioii m liie s<wentis’idh venlnrv. the mete ulea 
of .1 I'in\iTsit\ seems to liave l*teii ilroppid milil it 
was rc\i\('<l b\ the jkiilhaimles in tlie mnelenilh 
ccutuiw Hut n<»l tiHogethei a vilit.irv enihusiasi 
iKiw and again laisi'd lus vom In iO|7 iheio w.is 
a c lions proposal launched in a pamyihlet. now ex- 
licmelv tare, lor retu'shiug this deluieucv J he 
proposal (ante lo iioughl. like main vsiiualioiial 
] 5 roi<'cts, not only, we mav surimse, because the 
v.i'uiTilri Wits ni tfie grij) ol the (. ivil \\ar, but, as will 
appear, 1 )V icason of certam ditluiilties niherent m 
the scheme I lie idle <j! the tract, 01 ratbci part of 
the title -for d is a true child ol the se\<-nu-em!i 
century, -when long titles were the vogue - is “ Midues 
grounded upon the Word of thhl, and upon Honour, 
Ptotit, and Pleasure for tlie present lomnding an 
X’mvcrsity ni the Mclro]iohs London, . ” ;iml tlie 
author elifise to be known as “ a 'J rue Lov’ei of Ins 
Nation, and especiallv of the s.n'I Pity ” 

The True l/Over is nianuenlly a Puritan, am! Ins 
main concern is witli the shortness in the siipph ol 
preachers of whom he estimates that wo want mor<- 
than zo.ooo, “ and are liopelcss ol suyiply, without 
other provision than vet we have ” Tlie old univer¬ 
sities, even at iheir piime. could not bring forth such 
numbers. Now w'as tlie goltlen op|X)rtunity for 
Txmdon to remedy tins lamentable detect " when so 
many great houses ma>' be had and made Colleges 
of, with so little alteration, and Pauls Church and 
London-Hoi^se -be the puhhke Schooles.’^ .Teachers 


w'iTc to be had oit as e.isv tiruis as biiihlings . “ by 
i(Ms<»n ol liie Wanes ui oilier < ountiies, you may now 
have the chou est ol ilu'ir Prolcsviui ^ ol llic ,\rts,’‘ 
lUd llie ‘I nil' Lovei s fmam i.d jdan ill,splays 
great'-r optimism (lian knowledge of hiiuiaii nature 
w.uT.mls If vv«'n suui're ( ini-.iicui m London gave 
up one iue.it nu'.it a week if w'ouid be possible to 
m.mit.im. Ik llmiks, iwmitv liiousaud “ poore 
holl.irs," .iml a snmlai iilisteidion througliout the 
Kingdom .m luindred thous.md I'liis greater mimbur 
h\ 110 means disma\s i1k- 'hue 1 ,o\ er, on the 
contran, d -^lirs his entluisiasin Altei .i, general 
toutse of imht.irv Irammg. tweidv thousand nf the 
“ cllo\(.<•^t ” wouhl be si'let fed , 1 -, mmislers, tlie ro- 
mamder beiug " im]>!o\'(sl in hades, or Navigation 
and show iheinselves li»r fht‘ «Iet( uce of this country 
l.KUis on the L.uid. .lud hoipliines on the Seas,’* 
'Hie elei 1 would .ilso “ Histiplnie tlieir Ikinshes and 
])nt all Kngland lu Israels pustule so tliat we might 
Ih* .1 Nation ol Suuldit rs .old defimd our iveiigion both 
witli hivine argimu-ids and (it m-ed |•eIlUirl:d} with 
corporall \nnes aKo “ 

ii the '[ru<* L(‘ver had re.ul Milton’s famous 
'Iractateun KdiKaium. published tlire<‘ vears earlier, 
he had not been mipies-,e<l by d. nor li:ui he apparently 
!*reathefl an*, of the ideas vvhu.h wen- a lew years 
later to bring :d«>ut tlie iirsl me< trigs of fhe nascent 
Koval Society His ni>tions of uirncula may be 
described as humanistic, i.oioured with a pronounced 
utilitarianism. 'llirci' colleges wen* to house tlie 
Innulrcd thousand. In one iiotlung but faitin was 
to be s|x>kcT, and in two years the st.holars woulrl 
thus be able to speak ns good Latin as thev do English. 
“.How easily afterwards,*' ho exclaims. “ would they 
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tamo tho Italian, French and Spanish Tongues, 
d m Merchandizing be fit to negotiate witli the 
ealest Princes.” Tn a second College nothing would 
spokiMi tmt (Iroek. and in a thinl Hebrew. 'Hiis 
mid atlr.'id nil ‘‘ lorr.ngnc Protestants of work m 
IS w(“«tenic Woild.” as well as the Jews ” whose 
n\ersioii is now .iL hand 

The M ion ot a iruh' I'linlan Paradisj* opens up. 
H J.ondon were .in Universify. siu h. pluming the 
est oi this !h)\.dl ( ilv, would cause it to proscuit a 
:>re jdorioiis asjKrl Hum all tlx ioftv ('\presses in 
)nstanlino))k doe nnio all that ajijmuiL'li unto it: 
a. all the yearc long cause London to lesc-nible 
nisalcni m tlu- loast of 'rabrrnath-v ” Not only 
)ulf! lliere be a ciiapl.iin in every lunise of tlie 
ibihty (and I'ven ’* th(‘ ( iii/.ens (airv one some- 
nes ”), hut every godlv men haul nngJit have a 
adnaU; in his ship, and " Sisi men (generally so 


prophane) " might become Saints smd " their masters 
go^s prosper in their hands.” L * 

That there will be objections from Cambridge and'; 
Oxford (tho order of precedence is his and prompts 
a conjecture as to the True Lover’s upbringing) is 
foreseen, but these, it <an well be imagined, do not 
daunt .such a buovanl optmiisni. Your True Ivover, 
if he is worthy of tfie name, has as little difficulty 
with ohjwtions as witii linaiK'c. Thus there are nine 
answcTs to tlie three oiijections (“ weak, weaker. 
w<’akest ”), not any of wiiicli are objeitions founded 
njion such base things as accommoflation and finance. 
JVrhaps, however, it was this sort of objection which 
prevailed with the Lord Mayor and ins colleagues 
(to whom “ IMolives ” arc jirescnted), and. .is we 
know, the 'I'ruc Lover’s Lmveisity did not build 
Icrusalem in Loiulon Winch, perhaps, is just as 
well !•: I), 


Immigration and Degeneracy in the United States/ 


'HE 1 inifed States (lovcrnuieiif is taking measures 
to voniro! inunigr.atmn. so as to ensure, so far 
is possible, ttial undesirables of all sorts shall be 
cluiled 1 hi j>res('nl piibtii ation. vvlncli is Hh; 
itenient of Or II L.uiL’lihu made l‘eloi(‘ tlic 

iimnittee oil iinniigTalion and Natmahsaliou ol tlii' 
uisc of PepTe-'Cnlattv es, is uilness to its aitivUv 
liiis direi lion l‘>\ estimalmg the .iitiial and 
tidictisi ]iroporti()n> ol various sorts ol degenera'\ 
ntnbuted b\ the ■\ajioits '-lo< ks that eiiti r tiie 
uU'd Stales, il is jiussible. b\ i-\i ludmg iinnngr.inls 
>tn tliosi- liiieign loimlins th.it lonlnlmle nioio 
iui tlu IT sh.ire I0 ensure that the liealthiest possible 
JCks only .lie adiiutleil 

The st.lletnent oi Ih I..uiglilni cowiS feebh- 
nciedness, insiuut>. crinnn.ditv. ejitlrpsv. inebn.tcv. 
irosy, lulieienlosis, blindm ss, de.diu-ss, delorm.i- 
m, and dependency It js iound that eadi of these 
■ms of ilegeueraov (leinaiul distuut nictiiods oi 
intmont hor exainple, it is eomp.iralivv'Iy easy 
conliol feeble inuuU'iiiK'ss, for il ni.inifi;sls it'-elt 
:'ly in hie 'Iheietoie il ts loinul that the ii.ilive 
ntc jiojiul.iLion eontnlmtis. proportionally, moie 
in the nnnngr.inl white to the feeble-minded j\irl 
the popnl.itioii nn the other hand, ins,imt\, 
lich ni.untesLs itselt niiuh later in life, is not so 
sy to diagnose ui ilie iinnugrant. with tlie eom>c 
ence tliat the innnigrants of itu- jirescuil gem-ralion 
VC a higlicr nKidcme ol nieiUal nisi.ilnlity tli.in is 
ssessevl by tlu? found.ition i.iniiltes. Tlierefore n 

Aualy-'i' lit VniiMii i'*. Mml '■ 'I ’• t*>* Ulnu ih.- 

□Tnilteci'i) .luU s . • isniM ol KipriMiilili\. . 

ly.^ovcjiUl t.lHlkl‘ . Illllli S|N-Ilr(l, SoVi’llllK t .•!, I'l’’ SI ll(■lll< ll> t»V 

lyli 1. 1.1 •1.1‘I isiiiil;! 1 ]'|i »Vt.> it'>vonn»’tit 

nimji I "I'll. I 1 ’ il 


IS proposed that innmgrants should come of fanulies 
with no recoid ot ins.amtv 

The case ot mine is nUeresfing. 'J'hose coiinlnes 
th.l1 have lontriluitrsl le.isl to the Lriminal jiojmlation 
oi the Ihuled St.iles arc tlrv-af ihilrnn, Sc.indm.iMn, 
Ireland, (lerm.mv, and the Ncfht ilands ; i i jirei isely 
liiose th.if liavc (onlubuted tlie foundiilioii stocks. 
Tile Soiithetn l•u^o]H•.l^ loiintnes Jtnve louiiibuted .i 
lilt largei projjortion, and this is pn.liablv ihii, m Ihe 
opnimn ol I ‘r I aughhn. to a i.iiange in sO(.i,i! enviton- 
ment, with a lonseqiieiit sovi.ii inala.ljusiineut 
Smi r (inmji.ihslic leiidini.ies sliow llieniselves c.nly 
in Iile, It h.e. been possiljlv t<i esc hide tins type with 
a coiisuicr.il'le degree ol sui (<’ss, 

'rile .malvsis ol liguris has made it jiossible to 
re.ich some intereslmg eoncht.sions wuh U'ganl lo the 
loninbulions to degenet<ie\ in.ule be the dilk-reut 
lont'Uliicnt elements tif tlic jiopuiation ol the rniled 
Stales, and it is evident fiom this leporl th.d, befor<‘ 
long vve shall know iiiueli more than we do at piesent 
about tlie probU'm of digener.'uv Due di'iinite 
(omhision seems lo h.ive been roaelK'd Liv Id. 
Jauighlm, he states Uial ‘'lUstudial iinidequales 
are for the most recruited Iroin atoLitively small 
jiorlion of the families ol Uie whole pojmlalion! This 
moans tliat social iiuaicijuaey is not a lesuU of 
acculenl or bad eavironnicnt. but that prnn.inly 
most t ustcKlial uiadcHiu.icv is fouiuied ujairi degenerate 
inheritance ” 

The ultimate cltecls of the ]irose(,uU 0 ii of a 
thoroughgoing jiohcy ot immigration control will be 
far-nMuhmg : for the IhnK'il States will be al>le to 
absorb the healthy slrKj<s, and to reject the unlie.ilthy, 
thus greatly ix'noliting itseif at the double exi>eiise of 
European countries. W. [. Pf.Ki^v. 


Fire Hazards and Fire 

"'HE siibjei.f ol liro-risk, prcvamiion .uid extinction 
on oillU'Kls IS one svlneh the public as a whole 
ids to take veiv much for granteil. only being stirred 
interest by press reports ol oil well tires such as 
currod in rnmd.ul some two ye.irs ago. when 
ousands of poinuls’ worth ot d.amage was ilone, or 
■ more serious tlis.isters on some ot tlie Anicncan 
Ids, in\olviiig the loss of inaitv iiv«‘S <)ii the other 
.till, tlioijv loncerned with tlie actual control of 
.fields, il not the eiujilovees liieinselvcs. are very 
iich alue to llie evei jiresent danger of a eontlagra- 
)n arising fiom the high degree o! mllanmiribihlv of 
trolcum and Us pmdmts, .md Ihev know, usn.dh' 
ily too well trviui expeneuie, that oil-lires, fiom the 
hcrenl nature ot the materials involved, are by far 
e most difticult to combat succcsstully. 

Nb! 2809. vot. 


Extinction on Oilfields. 

JW. J. S. S Rranie chose this subject as tlic themo 
of Ins valediclory ad<lress to the Institution of 
Petnileuin Technologists recently, and in vdcvv of the 
rapid and gcnerallv' unajipreciated evolution of 
niwlern methods ot oil-hre cxtimtioii, esjK-eudly as 
pr.utisi*«l in \mencu. his ihssertation was jiarticularly 
welcome. It certainly stiniulaled members of his 
audience to a keener perception of the risks run 
bv tluise engagoil in all branches of the industry, 
without in anv sense being eitluT sensational or 
akunmiig. 

.\s with other undesirable evils, prevention being 
better than cure, tlu‘ greatest possible c-are is takeu ■ 
nowaday'^ to meet, by precautionary measures, tbC'- 
contingencies of oil-well and oil-tank.fires. Unfortun* ’ 
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difficult to safeguard against, and the loss of oil by 
ignition of the associated gases during stonns is a 
formidable problem, especially in certain parts of the 
United States. In the Mid-C'ontinent field, for 
example, as much as i.ooo.i^oo barrels of oil |xt 
annum has been lost \x\ this wav. 

Preventne measures coiisisl for the most pari in 
the cmplovment of spccallv d.-signcsl storage tanks, 
the wooden lop surmounting tiie metal IkmIv being 
a favoured lorm in Anicrica ’J'his tvjie of l.mk 
is ojien lo the objectnin that contimntv of mi't.d is 
broken, so that p<Tf<*ct ]m)UHiion from hglilnmg 
cannot he assured. In tins country, all-metal tanks 
arc prcferre<l ; sometimes steam lines are led to the 
tops of th(' tanks for di.scliargmg sti'ain freely at the 
approach of a Ihund^rstorm, though in the case of 
large tank-farms the motho<} proves impracticable 
Tanks an^ usually binll in the cmitre of snmp-lioles. 
while a dearanee of jo:, h'el lieiween the Mie ol eadi 
tank is desirable. Probably liie most recenl method 
lor preienting oil-fank hres is that concenusl with 
llic use oi " Seahte.” an atliliCial pri'paralion (on- 
sistmg tif a mixture ol glucose, glvcerm, lak.mm 
chloride, glue ami stardi 'Fins mixture can he 
nmdeied iigliler than oi! bv aeiation, and wlicn 
pumpeil into the tanks il {] .ats on the oil, 11ms ))re- 
M'liling (*\ .i])<ir.(tion and also combustion. '1 he 
belter known “ I'o.tnn’t*-lMiefo<im ” svstem of lire- 
i'xtim.hon js onlv <ip}>licab}e ome a fire has s1aitt‘d . 
(his d<‘peiids on tlu' lo.unmg reaition s('t up bv 
linnging (ogtUher alum tnd Ik oik e, bv which carbon 
riioxide is generated, thus el!e< tiwlv < hokmg the (i:e. 


■ Oilfield fire may of course be due to other causes 
besides lightning; the friction of the crown-pulley 
when bailing operat ions are in progress on the rig ; 
cros-sed guv-lint's or wires causing sparks which ignite 
the \oL»tilc gases; the throwing <U)wn of lighted 
Ligaietle-ends (regarili’d as a cnnnnal ollence in some 
countries—an<l righllv so) ; spoilt.meous eoinbustion 
of g as-hnes . leakv pipe Inu s . all ihesi* contribute 
lo tile jM)s>«ible risks to be giiai<leil ag.imsl. 

A st>mev%h.it luivel and geneiallN unsuspected 
cause of petrol lires is tiie powet wlncii the mobile 
spint has of geueraling static th'clncitv Ignition 
of xolatile oils througli static disiharge lias been 
known iii Iiainiressers' shops, m garagr-?. where men 
have <*h.nued to clean their iiamis with silk rag 
.soaked ill petiol. in fillmg iiji pcirol tanks of motor 
cars using a pun-e of th.imois ieallier lor I'dtration 
pnrposi's \ still mule curious cas(‘ is that of the 
cliaulteur who was drawing from a sell-measuring 
bulk into a can iK-aring a womleii handle : he hung 
the < ail by tins hainll*'. thus insnlalmg the receptacle, 
and undei these loiiditiiins the oil cauglit lire on two 
succiNsitc ociasjoiis 

'Fhe moral ol lliese exaiipiles is nl)\ion.s. They 
serve to show , however. I In- met n iilous t are neeessarv 
m handling |«'trolcuin under all ionditions, and it 
Speaks v<»Iuni('s tor the adimnistrativi ;tud ledinical 
ability ol tliose n-s|K)nsible for storage’ and distribution 
of oils, that the disasters atU'ndmg oi! lircs are .so few, 
not onlv 111 (heal Ihitam hut ,iIso in \ntenc.i, whete 
siicli vast «]ttantities ol iiulanimable sjanl are dealt 
with amiUiillv il H .Munkk. 


The Greenwich Magnetic Observatory. 


Ih{f»insn> Rimovvi. 

,\t >>. 1 ‘ FIT olisei \ .itMils w'le ««»mnK-m ed at llie 
Koval Obsi i\.itoi \, < ireenw icli, m the veai 
it^jo 1 lu'V Mil hided .disoliile obscivalKuis ol Ihe 
niagiU'tK '•}( menfs logeiliei with eve-tibserv.ilmns, 
obt.lined <il lirst eviaw two hours ,md allerw.nds 
evirv I'oiu, Im ilett'iamnatioii «>J the vaiialion ol (lie 
eiemi'itls In iS.j;, i oiitmuoiis plMtographu records 
oi llte I lenient,s weu mlitiducul ainl liave been (oii- 
limied uniil tin present lime 1 lie Uiigih oi this 
(ontniiions senes td obseiv.itions piovides valu.iblt* 
mateii.il loi ttiesludv ol the plienomeiM ol teriedrial 
magmtism It was bv their means Ih.il Mr Tills 
deuionsii.ited (lie ji-vtar peruKlnitv (oinmon lo the 
variations in tlie diurnal langes of the magnetic 
f'lenieiils »ind to the siin spot period, am! that .Vir 
.M.Hinder est.-iblisheii the toimexion between ihe 
recurieiice td iimgnetu sloiuis .md the rotation of 
the sun More receiitlv, Ur Chapm.ni, by nsmg 
the theeiiwicli oliservations, combined with similar 
records of one or 1 vv<i ottiei observatories whuh )i<ive 
a long seru’.s, lias been enalded to put forward a 
coupireheiisive llieoiv eoniiet ling niagmUn sloiins 
riiid the ret(ular dinnial variations oi iJie elements 
vvitii tlie ek'clrilicalion of and movements m the 
ntmosphere, cause<i li' the iliscluoge liom the sun 
of electritied eor])ns( les. The .Admiralty magnetic 
charts are conslrncLed at (Greenwich, tlic last issue* 
in 1022 (oiisi.sling of three large-scale maps showing 
the magnetic variation, and three smaller maps i 
siiovving the magnetic variation, dip, am! hori/onlal 
intensity for the whole world 

During tlie last twenty yeans the magnetic obs(*rva- 
tions have all been transfencsl to bnildmgs con¬ 
structed of non-magnelic materials in a special 
enclosure in Greenwich Park away from the iron in 
the Observatory.. The instruments have also been 
modified and iptproved^ ■ Witli . 


'lO llol MIU'KV llil I 

tr.u'iioii 111 Ihe I.liter p.u t oi tin last lenturv. steps 
)»ad to lie i.ikeii to salegn.nd the Obsi'ivalory frenn 
ilMt 111 baiK es «liK’ lo Irak.ige < iii o ids Siiu i* ]‘K>.b a 
pioti't iivei l.iiise li.is 1 »«■(•(I insefK d 111 ,il! 1’.irliamentary 
Dills tor clei (lu t.til Ol tiamw.iv''1 uiiiimg wilhm live 
miles ol (.reeiiuM 11, ,uid .i < I.uise leipnniig insulated 
ri'luins i| imnmig within (liiee i!ni< s Wdii tliese 
s,ifegnavds. Uu* disUubames, liioiigh pen e))tiblc’, have 
I bc*en kepi vvithm tiMsoiuible Imilt-' 
i On (lie decision ol tlie South Ivasteni and (’hatiiam 
I Railuav f'o to el«<lnfy its toial scrvues whudi run 
m lli<* near vkiuiIv oi. .md on botli siiU*s of, the 
(>bvi v.itoiv. the «|iiestion ol saleguaidin.g t lie mti'rcsts 
ot tlie Oliservatoi) was tal>eii u)> with ilin Mimslvy 
ol Fransport It was uitnmitelv agreed that the 
most satisl.ulorv arningemeiit lor both paiiuvs, and 
tlie cheapest fur the tadwav loinp.uiv. woukl be lo 
' move th<* m.tgnetK. olismv.itois to anotJiei site, the 
tailwav company defiavmg iIh' i o^ts of 1lu‘ reinov'al 
nml the extra tost of maiuleiiaiue therc’bv itivoived. 
A site lUMT {.tmtloii was tlesir.dile, not onlv’ .so that 
sii{H*ivision from (heenvvKh would I>c e.isy, but also 
in Older to m.imlain a liist-tiass magnet it station in 
the soiilh-east f»f Ivngjand Alter (“xaiiimation of all 
sites vvninn hftv miles of (Ireenw icli winch were at 
least thix*e miles from anv existing laiiwav, the region 
whuh seenu'd to oiler least jiiobalnltiy of being 
ath'Cled m the futun* by radway extensions or building 
<.;pcTations was that aiouml Hohid iirv St^ Mary in 
Snn«'v' The site finally cliosc’ii .is the most suitable 
in the ncighlwmtluKMi is on the lower slopes of Holm- 
biiiy Mill 

Some op{.Kisition has been aroused owing to it 
being common laud. The buddings to be erected on 
It woukl bo k'vv and not unsightly, and would not 
iuterfere with the amenities of this distru-t. 'Fhc lacl 
• of-being o^..commoii land would, on tlie othur iiand. 
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.iftovd <i guurantpc against disturbance by possible 
luturf [niildmg operatic ms. 'I'he Atlniiraliy^ has 
iHideitjKfif to isu-ct t)ie wiitic s of 1hi‘ rommf»tis and 
I'ootpalli^ l’it»,iT\nlio!t So( iclj' by aniinnng an 
:tu:a of iaini .idj.it ent 1o flic^oumiuii and a<lding 
It to liif (fiiiiiiK >n so 1 li,it liic total auM of tlir < (nnnion 
Hot i>< rofini I'd 


Academic Biology, 

T |.N1>)..I\ tlir title " ’! he Diy-iol of our Academu 

ibolopc,/' iVof W .M Wheeler ilehxeretl a 
most pr<Ao<.mv( address {n tlir- \nieiuan Sodetv 
of Naturalists, \simh is printed in Siifiiii' (\ol 57, 
p|> Ui 7»j) 'j lie aildr«-ss ma\ have bem wiilteu 
under Die reaetuin from Die .uillior's la!>otirs upon .1 
volume o1 I 100 papes upon .nils, hut if pioxides foocl 
for tliou^tiif fiir lilt leai.litr of builoi^v The title 
seems to luue in en < host u m p.irt with <in impish 
tiesire to leai! iiie lihranaii a^tra\. so that luiure 
stml<mts ot the luiis;i nia\ fiml it “ rt^posiip* iin- 
asham<-d iietueen sin h monuments ol <i\ply^anm. 
erndtlton .IS the 71 folio \oiinites<i| j’rolessoi luirlow’s 
‘ Toadslofils of (.od's I'ootstool ■ .uul the 27 tpiarto 
volumes ol Ih'olessor 'IhaMei’s ‘ I.alwmlbenudes ol 
the Univeise ' ” . in pail to nubiMle l*io| Whet Id’s 
fovebotlniK a-, to Die devast.itiuf; elhvl ol atatleniK 
hiologA ii])oii the vtiime nundsespoat) totluMlanger 

App.irenllv 2'-, ju r i t'lit ol Die voim.i* men ami 
women yr.t'liiatmj; in Iht' 1 niietl Stales have had at 
least. Die eijinvaleiil ol an (‘ieimmlaiv tontsi- in 
bnlan\’ or /ooiogv, but oi Du'se \i“r\ lew i.xhibil a 
%’itcil ami .ibidine, inteiesi m !>iologu.»l impinv This 
seems I0 liave Icil to this mteresimj; aiialvsis ol Die 
relative ini'Meet t\em ss ot Imjlnojeal ie.n him; ttingt'd, 
perhaps, wiDi I he a I lei eliet is ot t lev en Immlied pai;es 
U^XUi ants') ' Some of Die suj^^wned ih-l<r(s will 
etTiainlv provola* svinpaDietie resjjoiise m (■le.il 
HrUatit. (01 lusiaiiu the voniplanit that !)loloel^ls are 
<'ompel)(‘d l<i be most .utiv«' ped.im»i;>'-dlv ‘Itinm; Die 
nmmal " t;l.i<ia! period." with .1 lonscipienl lelmm.i 
upon pti'seived maleitai ol convenu'iil tv pes and a 
great restrution ol held stmims Tlu- m.Uure 
student who, atter lour ve.iis m .i <li\initv school, 
reliiuimslied allemltmi' upon a loiirst in genelus 
bo,catlse Du* inolessoi’s nu-nla] p^O({•sse^ wd'c so 
sinnlur to those o| his divinilv teacher-, when thev 
held forth on pn desiimiHon. .salv .ition t lirough grace, 
etc , is cited as part ol a gdu-ral imlietinenl wlmli 
suggesis the retleilion Dial the be-d eultiire imslinm 
for the ai.idi'inu drv rot Inngn.s consists «»} al»out 
equal parts ol n.inuw, nnsvinpathelK sjH*da\is.itioii, 
ami noiin.d oi pieioiuons senile abstr.ution 'I'here 
arc ii'deiining fe.iluies. howc-ver. ami Die antlior 
rejects a iru-mrs remedial piojxisa! that stalls should 
b<* coinpleleh ( iiangcd and bmjclings bniiit out or 
Dioroughlv disiuleeied everv .’S vi'ars' Another 
tendenev whii-h is de^iloied rs Die migration ot Die 
American graduate to tlu- (li-rinan lalsiratorv and 
the Icaclnng ot .niDionlv, instead (>l sjM'mhn.q the 
few prei ions ]>osi-gi.i(Uiate veais among the proldenis 
provuled .it lier door [jv Die llora ami fauna of the 
tropics 

*f'v\o ]iusif iv e suggest unis for iinprov eineut arc made: 
first. Di.il U-ai lung should lx- more oologu.d in a 
very widt st-nse ot the term, ami bot.inv is I'erlainlv 
niov'ing verv uqndlv m tins direiiion in (ireat 
Britain. si-tondK, Diat oppoitunitics should be 
provided fm the am.iteur ii.itiiralist to meet Die 
young stmli-ni both in the l.d«>ratorv .ind in Du* 
held, ami so ttnintei.u i the p.irahsuig inlluenee of 
academic formalism liy his unprolessional cnthu.siasm 
and interest. ^ . 

'N0.^2809,.,vpL. 1 . 121 - 


University and Educational Intelligrence. 

I.oNiKjN. —The work of the Ramsay Memona 
J>eparlmenl of Chemical Kngjm-ering at University 
{'ollege will begin in <)<toiler Die department ha 
}K‘en institutetl with the object of enabling youuj 
griuliiales in theiiiistty ami engineering, who hav< 
! alie.uly obtained .1 good training m the iund.umMita 
. snemesof t liemistiy, phvsus, and matheniatu s, ti 
I dneil their stmlies and m\t-stigatioiis towards tin 
j application of Die ptinoples of jihysira! ehcimstrv ti 
I the .stientilu design ami operation ot the apparalu 
I ami priMisses of ilieniu.il nuUistrv' in gt-neral Mr 
j I',. < Williams, (d the I mver.silv of Mam Hester, ha. 
I hetMi «ipjH>intetl piofessoi in charge ot the dejiartnient 
j \n assistant lei tnrei, wh<) iniisl have h.ul .in 
J mg Ir.nmiig, will shortlv !>e api>nintetl bv t' 

( ollege ('onimiltee 


! 

j Tur 1 ‘ollaml st holaiship m ’-let.dhng- m eonno.Moi 
I wiDl tile Ibnversity follege i-i ''.van-i.i is to lx 
) oflcia dint oil! pet It ion on Seplt-mlx r 10 and tuMow'm* 
j d.ivs The si.liol.uship is ot the .itmu.U v.dm-ol 50/ 

I and ti’ii.ibh-(01 llinv vi'ais hiirDu-i pailuml.irs ai< 
I obtainable inan tlie Kegistiar ol Dm College 
i .\ fi.\inr.n niimb«-r of giants in au! to jimioi 
j .is'-v>t.ml. m clicmKal works aiul l.iboratoi les in o' 
j m'ai l-ondoii. desiioiis ot evlendnig Dieu knowledgi 
i <»1 (lumislrv, will shortlv b- .dloi.ited in the i oni 
miUeeul theS.iIleis' liistitiiU‘ol iudustu.d ( hcimslrv 
.\pl>hl .Itions must [>e si-ut l)i-!ole Si pli-iub.-l J to thi 
<liie« l<ir ol the liistitiHe, Sdli'is' li.dl.Si SwiDnn’ 
Lane, If { ^ 

Ai-i'i K viioNs ,in mviteil l*v Die l<o\.il ( olli'ge < 

I I’livsa lans ol l*.dinbingli f<u' tin- I’.nkiii jiri/e. v.iln 
UK)/, wlmh IS opi. 11 to (ompettloijs ol .ill n.iUoiis, Ic 
111 '- In'st ess.iv on “ Du-»in.iiiv* eltis I .of 1 aii-oim .n 1 
g.is nr other lornis of *nrlx)ii in 1 holera, foi dilleien 
tonnsol lev-1 and of li<‘r<h--.e,is< s ‘‘ t ompelmg css.u • 
! wim li luiist b(- v.iilleii in ivnglisii, mm,I ic.icii th 
Sierelaiv ol Du-('ollegi- not ]at<-i Dian l>eeeniber j 
next, bear ,1 motto, .tnd In- .iccoiupaim d bv .1 si-ali' 
envekipe beaiiug the s.iim.- motto outside, .imi th 
antlior’s name insnk- It is siipulated 1 h,i 1 tin- sm 
I c i-ssinl (.indul.ite sh.ill publish Ins (-ss.iv .l1 la-. ov\ 
e\peiis(‘, and piesent .1 pi niter! eopv of it to the 1 ollei; 
I within Dm' s]>a(.('of Diiee imml hs .diet the mijudu <itio 
j ot Da- pn/).- 

t Mu II of Du- sciontitu mfinin..iioi' lati iil ui goverr 
im-nl publications l.uls to naili Diose to whom 1 
I w«ml<i l>e of the gu-.itest ulilitv An example of hoi 
; siu h inlonuatioii van be m.ide inoie gem-ndly .iteesi 
ibk- is Die imU“\ issm-d by tlu- l ulled Stales Buiea 
t>f Kducalum ttj xloviiments h,i\ ing a l»^aiing on th 
subject ot home evommms 1 luK'.'.'ftv-v rsed M.iiel' 
lo^ D im hides not oulv 5a Ihiu-au's ow 

pampldets, bnl several hundieds''tW others issued b 
Du- Ih-paiiment oi Agncultuie, the Ihireaus' t 
St.indanls. of Mines, .iiul ol j-islient-s. Du- Laboii 
1 )ep.irtmeiil ('hildren’s Durt'an. Du* Public Dealt 
i Service, the ht-deial JioanI ot Vuc.aUonal Iviueatioi 
and the Ameru an Kevl (Toss. 

“ Till janitor of a niodm'n st hool buildm.g is, nux 
to D»e pnmnpal. perhajis the most jmj>orlnnt office 
111 tlie sebool " This pronouncemcat by I>i Dresslai 
j an Amencaii authority on .sebool hygu-ue, is quote 
' with appmval bv the author of d'he Si.hool Janitor 
j a slmlv ot the tunctious and admirustration of schex 
• jamlor service," l>uHetm, nj^j. No j j ol the Unite 
i States Bureau «if Hducalion The writer goes on,t 
I show, that although the average annual salary t 
I‘.school janitorsds dollars; or.mdre thaii 5o^per cen 
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higher than that of elementary an<i high-school 
teachers, inclnding principals,^ most people fail to 
realise the hnportance of this service or, iiidocd, lo 
give the subject any thought a( all, with the result 
that most janitors are selected and appinnted toi 
personal or political reasons rntluT ttian on the b.isis 
of merit, and nian\ .ire nicontjx'lenl and ^ilnsic.iily. 
inentally, and nior;dl\' unlit. In vu*\\ «»f the luge 
control exercised by them ovei health ronditioiis. 
espccuiliv as ri'gards cicanline.ss, air. and light, then 
nior.d infliHMice, and tlie high hnpwtaiKe id tlieir 
work edncatioiudK' as setting .standards of house¬ 
keeping aii<i taste, and iinancialK .\s .iJteUing the 
prcsev\ation ot \ ahiahlo propiTt^ . it is sui])TiMug lli.it 
this IS Ihe first cninpri'lH'nsis<* stu<iv of the subjeil 
tlial lias been ]>uhlislied in Arnerua 

Th)‘ teaching of cu'u s ami (tu^ en< onrageineiil f>f 
ai'tivilies making jor good iifi/eUsInp h.ive ie«ei\ed 
a liria and itu rinsing ainouut of nlleniion in the 
Tnited Slatis sitK.e the W'ai .NunuToiis ]>ainplth-ls 
and leaflets issued 1)\ Die Ihiiean ol I'.diu.itiuu on 

lessons in lUK.s in the eienieiUarv gr.ides.” '■ pre- 
jxuMfion of le.u hers of llie sot i.d stmlir^ ior si'ctnKl.iix 
sf hoots,” l)o\-s<ouls and girl-sionis, “ li'ssoiis m 
luinnuiuilv and n.tfion.t! Iile,” '' .Xiiutk amsdion.” 

Ihe tt at lung of tutes .is .ni agt ne\ lor lonuminitv 
inleiesl .md tdi/enslnp" fbv tin' ( oinnussioner of 
Ivim lilioii). etc, h<i\e ii'tordeti .iinl shnmlaU'd tlie 
nioseiiient I'lie l.isi ol ihe sene', is I’nlk'lm, 

N'o jt) on ■' Stains t)f txat.im so. 1,1 1 studies m high 

liools 'I his ",i\es Ui< vesidis o! .in in\« st 1g.1l ion 
I ondm t( d be tin- f hire.m in i >12.'. .iiul« oiupaies them 
\Mlh tilt' 1.H Is rc\<.iieil 1>\ a sjnulai imnnrx in i')i*i 
Imptuiarif t h.'tiiges li.i\'e de\ilojH'tl ni tin- tie.itineiil 
ol (leits aii'l eioiiianus ni the sthotiK. the lemieiuy 
lieing to ii’ake flu Courses mort pi.u lic.il ami to de.il 
with mo<i ’ni so. mI .md et ononiu il ])rol>lenis insle.ui 
t)f meii’h ihi nMcliuu'rv t»t goxeininenl -nid 

tionoiiiK iheoi'\ < d (Ik (•^.tHui l.trg> st higli si bools 
o] (!u‘ oiintrv to uhnii .1 <{tiesJionn.nie was sent in 
lialt sent replu's and «d lie si- -S.S pei m-mI offer 
msiri;{Iif>n m tisns, niosf of the ionises being 
obhi^.ilov, iittl jf]ier(tnl oiler« onrses in < tuiomics, 
mori t iian one-t tnnl of u in< li aie o!)!igaloi\ 

SoM I let ent lit \ ek i^niienis iiudtu af loii.d joiiinalism 
.ire tiesi libed \>\ I’l'tif (’.tison Rvan ol Sw.irlimuue 
< olk-ge, in I’.nNehn of i*ig^ of flu I'nifeti Sf.ilis 
Ihtre.m ol j'.iliit ,if ion i lie ietbnit.il edm .iiion.il 
toiirn.i li.iM beta li.iitl hit liv llit rise in eosts of 
,/odifttion ami ht\e .eitli lUllunllv held their r>\\n 
Of the 1^4 ]oiiiiia!s listed in the Ininelin not more 
Ilian lo. with an .iggiegatt tntid.ilioii ol less Ih.in 
40,000, jitlenipt tt) dtvil with edm'aliomil problems in 
a matioii.il wan free of assoi latioiiiil t.onnevioiis 
iMirty-eight State and a^sot lational peiioibt.ils hace 
an aggu'gate eircukilion of g^j.-Hoi) 'I'licv include 
the joiirn.il of the Nhifional I'.tlm.1I1011 \ss»h lalum, 
which in less tiian two ve.iis has .iitaiiusl a < uciilatiou 
of i^tj.ooo I'dui.Uioii.il jtnirn.'ilism m the ilaile 
iiew'S]»apc'rs has inamtaincil ifselt elieiliveh .md 
improvetl in qiuilits' Mthongli the duly "school 
page ” IS si il] Tnainlaineti b\’ alxuil it) ]X*r i cut of the 
chief Amencau dailies, tlie pieM-nt tendenev in 
news]nipc)' Irealnient of ethaMtion js away Irotn sncli 
departmental iiielhods , ‘‘ etlueatitni.il ’’ news bJioiikl, 
it is considered, nof lx. so labellet} .ind shouhl coni]K‘Le 
with otlier news foi position On tin- jiart of scIkkiJ 
and college authonlie? there is a marked dis|H)sitK>n 
to wekmne and c.t)opeial(: with ivwsjxijhu men 
B'or example, one rejiortcr was allowed lo go through 
,tlie schools of the city, sitting each day in a cla«s-nK>in 
among the pupils,, to write a day-by-day first-hand 

...i- 


Societies and Academies. 

1 ’auis 

Academy of Sciences, jidy to.-M Gnillaume 
Ifigouvtlan in Ihi' th.iii—(kiliriei Bertrand ,ind H. 
Benzon \ kind of phs'Mtilogii u! nuil.itmn observed 
III nine Ihiimg the stud\ oi tin ellects ol the 
nthlilion ol .1 li.iee tif /u\> 1ti the lond t>t mite in tlie 
absi'iue of Mlanuii'.. oiu mouse sm\i\od eleven 
wi'i'k*. beloie shi-witu; .iii\ sMiiploin lU trouble, 
wbll^’ .iH the oiher .mini il-. lu i .i on!\ Imm 1 hree to 
liv<‘ weeks \' Gttgnaid .niti M Duhien The con- 
fleiisuig .itiuui til Ihe mixed iii.igne-.uiui .ilt t)holalcs, 
K(>\lg\ '1 hi .ill oiiol.ites <»l the t\i>t'I ^11,, ft . Mgl 

pnshue cueigelu (oiuUns.iIit>n o! .dilchvdes and 
ketones, .ildols being foiined ie.m Chazy. Tlu' 
held ol gr.ivif.itum ol two lixed m.is.^es in tin- theory 
ol reliluilc —Th V.iropoulos i'lic number of 
e.xerplum.il \.ilues <»! imiUiftirm funi'iious. -Ch. 
Maiirain, A. Touss.'iiiit. ami K. Ptis • 'I he measurcMnent 
ol .111 K-sist.m«eon i.iilw-t\' m.den.il ,Au .icconnt f»f 
the resiillb ol experiiiu'iiis t.iniefi out mi a model 
' ti.fin. one 1\vi lUieth le.d ‘•i/i' Albert Portpvm .md 
l‘'i.ni^tiis l.e Chaleiier Obi.lining li\ lie,if lie.itinent, 
light .dmninnim .iilo\s ol higli ftiisilt si length nol 

< ont.iinmg m.igiiesiiiin 1 lie eifu 1 of the ft mperature 

ol lempt ring i*. giv< 11 1m ,111 .ilumminm (.p 5 per 
tent ctjpper, o .S |h-i ttiif m.mg.ute.M . o iS pel cent 
silnon) .md Itu nsiilts ttiiifj.i-,i( d with ,illti\s of the 
di'i.ilnmm Is|k‘ tmil.iimiij; m.ignesnnn Job 

.iiul (iuN hmsrhwillei 'I li<* phufoi lu iiiii .il iednc1t<»n 
of /nu sulphule J’liosplmiesu lit /nu sidjjhide 
suspeiideil 111 .tir-liee water .md snbiniiletl lo nltra- 
vioiel i.idialimi liom.i men mx lanqiguesiiu l.illiri'im; 
.md fieesul()liiir.somet eiifigr.misol / nu ]n'i hfiiir being 
loiiiu'd AIM Wcrlenstpin .md Jf'drzcjew.ski; TIk’ 
(‘x-.ipoi.iUoii of t.iiboci 'lilt' I.lit of ex.tpm.ilion (i«) 
III t.irbon lil.uneitl h.is been dt ft nuiiied at li'inpeia- 
Inres iM'fuet 11 ‘.Soo .md tioo f. .disolufe, .itiil the 
lesiills <iie 111 .let mil with f lie etpi ilU'M 

log m 1(10- 17 "“'' - I ’5 log I. 

1 

^•lom Ibis, '•poti (' .sbs 1, d(dii<'<‘d .\- itu boiling 
point ol t.irl'ou I* I.cbeaii \ nietliod o] thenual 
li.K lioiiation ol g.ises aiising Jiom (he i .irbmiisation 
ol solid ( onibiisfibles TIu' 1iu'l is lie.ifeil m .1 xacuum 
U> feiiipcr.ifutes nu i<M-.mg b^ steps c-1 100 {'., and 
the ,g.is piimjK'd out .it <.i< li st.!g<' .md .mrdx sed. The 
n-sults with .sexa-ii luels oi ditii-ient (\pt .iie guxift 
in .1 di.igi.mi Kent'' Reich .kew mg.inometfdlic 
toinjKiiiiuls <op}K'i j)Iieii\i anti sitxei phenyl. 

< i)]>jK‘i jilieiixl h.is lu'i'ii l'''^l.lll'f} .IS jiu' risuli ot the 
icxu'iion ol <lry (iipioiis UHluit on .111 efht ie.il stdiition 
of phenx Iniagiiesium broiiufh (m an .iin!os])hi;re ol 
mliogeii) riu- piodni i is uiist.ible, gixmg co])per 
.md <h]>iieu\ I .it .So' (' {'t,ppci eiliy) proxfd I00 
misf.tble lo istil.iti . .dtluuigh Ihert' win imlie.'ilioTis 
t)1 ils lorni.tUon Silver [jImiuI was prepared by a 
smukii H.ulioii mulei eUier, .it - iS (. , n is com- 
])letely demnipt.M-d in .1 h w hoiii.s mio silver and 
riijihenvl J Bert UrointKht'heiixhneili.me and the 
(Ingn.ird i cad ion '1 lu* ni.im piotiiu 1 ol 1 lie reaction 
of m.igiiesiuni on biomodiphenvIniethane is tctivi- 
phenvlelhane M Pa.stureau .md II Bernard : A new 
iiidhrxl ot ]>.issirig from inesUyl oxide •to teti.i- 
nietb) Igiyccrol -.Mjdionse Mailhp . The prtqjaration 
of 4«'trol starting with anitnul ,md vegetable oils. 
K.i])e oil, healed wdli /me ehlonde, iuis been shown 
in .in e.nhei totuniunicaliou b' give iiso itx low 
iKuhiig hvdriHJirbons. It is now shown that vaiioiis 
other Hnniml and vegetable oils behave similar]} on 

, zinc chloride.— li. Fosse, Ph. 
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HaRcne, and I\‘ Dubois' Xanlhyl aimpoumls derived 
•fdjn asuiiid .icids. -Albert Michel -Levy ami Henri 
lermier ; 'live 'liap)' nuks in the region of Jiaon- 
'lAajie --i'.tjeimi- Patte ; 'Phe isU- oi aslu's, 

111 Iiiii(-^c \())( .itto 0} »•( < cHt ar.iiKL *I his 

an](ain( i-.i.iiifl \v,i> dtMn\<-t<-il in the ]jhh<ss tii 
onn.ilion b\ (lie j.iiianese '.inp II uhi^iiiuant on 
\l.irtii i')M ‘I in \()l<.iuo v\.is \cr\ .utive .j 

oiliiiidi' l.iu I [’i\ M,i\ 2^. the .ire.i ol tlu island 
i.ui l>!(ii n(iii(i'<i .ii)oiii one ihird. .md the 

li.td !'■ Ehrmann and J Savornin . 

. f)nipleni''nf to the sltatigniphii vi .de (>J Ihe Kal»>lie 
les iAIveii.i (i Ponticr 1 he fossil Llei)h«inls 
>f hngi.iiui 'I he nmtatious (,( /•./,/)/<as/jn/n/zn/s in the 
ipper i’hineiie .iiul I'.nuli .h ( luaiteinarv 11 Cohn 
Old 11 Belval 'Iln soltihie iiyhoc ai lions oi the 
.viu‘:i 1 ip.nn in the < oiiv-e 0} (hvilopuH-nl A 
Policard and (1 Mani^enot . Ihe stale ot the ml m 
• lie !eset\e <'•]! nj il,,. seeds 'I'lie sei-tl in 

^('inuiMtioti ! Grynleitt ’(Im an.itoimial um- 

ditiition and tile si”nili( alum ot llie )vi\ihon <i1 the 
itennc luhi in uimiaii j nles Amar 'I hi- phi noim-na 
>1 U's]>lialion I'o.iii a 1 onsidetation n| the total 
^nr^n(■ oi the led ]i!nod toipiivles and the volume 
if o\vp< n I oitsunied j>ei uunnte, it is tom hul« d that 
:itO ha-uiatn aijonption is .atboitlmaii to (he pie- 
iimnarN solution ot the o\\}.'en m (he blood tliml 
rile li ue tniK. Inm ot the t< d < ot piisi k s IS lo inen-ase. 

tiun o\\fien al isoi plion, ami to legnlaiKe, like a 
lywlii ei, the o\\ ;-en o si i \e n{ the higiiei animals 
Failhoion! j,!' Lan^dins {lie enei},-\ « \|iendi1ure 
.»i tin oitjaiiisni in waitvin", ilown lull on .in nuhind 
>I.ine, II' Herpni tin suatniiii'.’, m lull da\hL;)it 
)i ■! I'uiihf,\‘llis liu}u lli'.'i m hnnle i- Tcrroine .iiul 
1 . Bartiu'h'tny I in i oni|M>sition ol the oi^aiieans 
n tile lontse ot in<lei ii<-.is in (he (rop.. Hdnu lii-ni 
riteie I" no! a smuIk-ms ol tat at tin i\|ensi <<1 (lie 
issiit's, iml a I tan '.pot 1 (11 the tnai \ ol fa 1 pie\ ioiis|\ 
tceitniiila(i d tn llu oiKanistn \( the inonicnl (In- 
•gtis <iJe (h-iiieied, IIh- annual, uitlioiit (In o\.iii(s. 
-onlnins > \ei\ small jimpoition ol lallv madet 
'll Dejean 'I he i i!;.’,in ol tin- \itieou-. bodv aiul id 
ho I'onfil ■ (> Duboseh .nid 1 ’ Grn.ssi* 1 lx- sm.dl 

ln«ell.e <-l < iitoh'iiiii •, fhi.'Holh'^ l.tieune .md 
'.difinml Sersenl and \ Catanei \ ai 1 in.ilion iie..iinst 
jnludisin 111 )»iids oblainci’ 1>\ the imuii.-tion ol .1 
mall niimbei 0! Ii\in‘: spuio/oiif. 

Ml i.noi'kM 

Royal Society of Victoria June 7- h!. J HartunR 
The Mount Wilson solaj oI>setv.ilorv \ ginei<d 
teemnu (>! the speeiioiu !ioeia])h .md the est.ih- 
islinn-nl ot l!i<- olisirialou on MounI ^\'llson w.is 
pven Ilie solar tonei telescojK-s. .md (lie gicat 
elU’clni's loi slell.ii and lu-bnlar work. \s<-re <l<-s< nlx-d 
111(1 some ol the lines ot nnesUgalion which tlusit' 
nstninienls tia\e leinieieil ]>ossible, ueie ihscnssed. 
u lomiusii.n teleieme w.ts made to the jnojei led 
Vustrnh.m sol.u obser\aloi\ on Mt. Stromlo, horn 
vk^i much may be esjieiled 

'}iine i \ Mv Wisewould, jncsuleiit, in the chair — 
i'' j Love. .\r< (Jei.ttnm ol j.paMly .it the Melbouiiic 
ii>st-r\at‘ii\ On t.ikin” Wn^lit’sdetennm.itJoii into 
iciounl together wUli tliosi- utilised bv ihe .iiitlioi lu 
Its prec ii'ms p.qu'i. the c .tine ot g is mereased, and the 
iicaii enor (tuninislied bv 0001 on /se< Reasons 
ire given 101 reg.uding \\ light s reient suggestion of 
anation m g with the lime as uTmecess.ary - Sydney 
’*rn: idilleienl t\i>es cd Auslialian ixKHiier.iugs 
md their tlight. llie dillcjent t}}^’s ol war and 
ctuni boomerangs, found ainougst the various 
nbe.s were described, and also the methods of making 
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the boomerangs, and how ;|hey were thrown. The 
author attributed the origin of the boomerang to the 
slow evolution of tlie throvving stick, which, when 
llatteiied and sliglilly twisted, was capable of greatly 
iiitreavd r.mge Tins stick look a slightly circular 
course, ,aid by modifying il, a boomer.ing which would 
[ letum w'as eventually dcvelopi-d llic diffcn'cnt 
j llights jHEssibh* with the return bocmierang were 
I iliuslialed by wire models, and the uu-thnd ol ihrownig 
I them to attain the.se diffi-n-nl Ihgiits were e\])Iamcd. 

I iMuir diffcrcmt ways ot nmking ttie return lioomerang 
I werosliow'ii. 

j S'N'nNl-.Y. 

I Linnean Society of New South Wales, Ajinl 18.— 
j Mr .A !•'. Jkissc-t Hull, ju'estdent. in tlu- chair—W, 
j I" Blakeiy. '1 be l.or.iulhacc;e of Australia, Ft. iv, 
j .A coiitinuatioii of tlie sysUniatu descipdions, eleven 
) species and m\ \aiu-ties being dealt with, ol which 
j si\ sjH*cies and Ji\e vaiictus .ue dcscnljed as new • 

I (I I Jensen; S(»tiie notes on the F<‘riiio-( ailionifc-roiis 
‘ and overh iiig s^'slems m lentr.il Oucenslaml. A 
j sunnuary ol the* rcsidls ot gi-ologual rcconn.iissance 
I work tn the eoimti\ lying bctw(»en the < h.ale\ilk- 
; kadw.iy line .md the Lcmgicaili Kailvcav line m 
' Western (.Jiieensl.ind Notes .iie given on the geo- 
i logical seciueiue in the (.unai\r)]is ami on tlie I’oweit 
! loiniations in the 1 v}H* district — \ era Irwm-Snuth . 

Studu's m hic-lnslones ol Nnslr.ili.m J>iptera ihachv- 
j c('i.i {1) Str.itiomuid.e .\o The respiratory 

! s\st(-m in lana, pup.i and imago oj Mc(vl>onHi 
I mhyuc/’S .M.uiju.irt A . onliilnilion to Uk- snhjed 

• uj Ihe ])ost*einlnvonu devclopmenl .md compai.iliw 

■ morphology ol tlie lespiiator^ sv-.b^ip l)tplci.i amh 

I m insects in g( net.d * 

• May A 1 ' Ikissi t 1 hilkl'-piesident, in the 

! «liair--H I Carter Revision ol tin .tjciiei.i hitlion, 

■ ( isseis, and tlieii .diie.s •'! ]l.ir\('\ Johnston .nul <« 

i ii Hardy \ levisioti (»i the iistiah.m I npteva heiong- 
j mg to tlie genus Sinoi'hag.i 'Mils group o! (lies is 
I ol iiiedual and xc-teniiaiv ndeicst l-igbl names tiiu 
! placed as sviiony ms toi (he lust tmi< , one new sjxnes 
j IS dest iibeii. (rtu- is given .1 new iiaine. and on<, wliicli 
evidently h.is been iin]>o3U‘(l tvoni North .Auieru.t, 
is add«sl to (be list, making lueiUv-thu'e s^xiu-s 
now known Irom Australia-• \ Lawson, 'J he 

Iite lusl«>ry ol MtctocfU'Inys Ittrni^ovd (Jloolc ) I'r.u- 
lu'.dly a coiuplele .icx(»iml ot the g.mielopiivic 
structures ol one of the raiest and most mlercstmg 
ol the Austndi.m Fothx.irjnnece.—J. McLuckie . 
btndies in symbiosis iv. 'I'lic loot-nudulcs of 
i usiuirind CiiiiHinghamniiiu and their physiological 
.signUieancc. 
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v; ■ ^Inventors'affd’’'Patents*' 

T he' relations which exist between an eirtployer 
and his employee as regards patents for inven¬ 
tions are well known and, on the whole, are ju-st and"' 
stand the lest of tune. On our part, we arc alwaj'S 
ready, and indeed anxious, to uphold the rights of' 
inventors ; none the less so u hen the nn entor happens 
also to lie an employee. That Uktc ha\ e been acts of 
injustice towards the employ ei' is notorious, and tliRt 
an inventor oeeasionally sulTcrs iiL the hands of his: 
employer is beyond dispute. It is well, therelore, to be 
reminded from time to time of the era]>!ovi‘e’s views, if 
only to seek opportunity fur the removal of hardship 
under whicli the em])loyoe-itiventor may labour. To 
his grievances a short article by Air. P. I'reedman is 
devoted m the July-August number of the Scientific, 

H tirArr, where, by a senes of select ed pxamplc.s, there is 
advanced “ a rough but true ])icluiT of llie [>re.sent 
trials ot tlie needy inventor who is an employee of a 
private finii.” 

'I'he details, however, of these exaTn]>Ies, whereby 
llic com lusioiis whuli have lieen drawn from them 
may be checked, are wliolly absent lint without 
imjnigning in any way tJie aciuraiy of llii' examples, 
considerable exficrience sugge.sls titiit the addition 
which inventors make to the stotk of pnbli<’ knowledge 
i.s olten neither so great in amount nor so important 
in i-xtent as inventors would li.nve us believe. Many , 
a brilliant idea jirove.s to lie almost ^•al^(‘les.s lo the 
l onnminity unless means tor presenting it in jirai'tiral 
form are devised by those whose e\'(T\’d!iy business ' 
is the immediate siitishution of the public wants. 
Employers, .ns is said, must live, and it is to their 
inleresi to adojit the latest and must ella ient devices 
trresjKMtive ot the <]uarter.s in which thev arise. 
The subtle and elusi\(* quahly of inventivenc&s is 
.such as to reijuirc all the efforts of employers to stimu¬ 
late its e\hil)ition by those m their employ. Harsh 
and ine([uitable treatment of cmiiloyees contluce.s to 
the .satisfaciitju of neither ]j,irLy. In short, mutuality 
in aim with due regard to the dictates of justice are, 
m tlic long run, found to pay. 

In the .same article the suggestion is put forward for ’ 
a patents eomnuttee lo be .set up to re];ort U))on novel 
ideas, the members of the cfimmittee being thoroughly • 
able technical men and men of liigh reputation. The . 
good opinion of this body would enable the inventor “ to 
oiilain financial hacking for his idea and fre^him from 
nink rolibery.” Tt would also help, it is said, in bring¬ 
ing the inventor into touch with those wlin might assist ‘ 
him in furthering hi.s aims. The author nf the article 
deliberately abstains from elaborating the scheme in,,,; 

this matter urges energetic action 
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as the policy of the,National Union of Scientific 
Workers. 

The idea of a patents coTnmittee of this character, it 
ma)' be remarked, is a favourite one with reformers, 
but however rmicli there is to he said m its favour, 
its formation, functions, and operations would be such 
as to render the idea all liut impossible in practice. A 
very near ajiproatli to tlic (onstitution and working of 
.such a ('ommiltee was to lie witnessed during the War. 
Many consiiitatn e hodic.s, in tlic excejitional circum¬ 
stances of the time, were eslabhslied by the Ministry of 
Munitions lor estimating the value of inventions. As 
a result, a vast a< c-umulation of information upon the 
practical working ol liiose consultative bodies was 
obtained; infornuitKai wiii<-h, li made available to the 
public, Would indiculc liow little the expectation of 
reformers in this direction (oukl be realised. Sound 
contribution to the dis( ii.ssion of the relation between 
employer and (‘mployeil as regards mventitms and 
their muturdity of interest is ever wekome, and in the 
proper quarters should always receiv e curelul attention. 
It Is open to (iueslion, however, whether the claims of 
the emplovec will be inalerially enhanced by the 
advocacy w'lueli appears in the ScteiUific Worker, where 
some basic misconception oci'urs in resjxTt of the 
employee’s legal jxisitiou. and whi're tlie implication lic^s 
that all emploj'crs are to he judged by refereme to the 
action of those who abuse their po.'.ition. 

In a second article dev’oted to patents in tlie same 
issue of the Scicutific Worker Dr. N. K. (. umpliell urges 
the entire abolition of the patent system witliout any 
definite sukstitutc. Ik considers that the system 
gives industrialists a wholly false view of the place of 
.science in industry and, in consequence, diminishes the 
number of .scientific w'orkers whom tliey cmjdoy. 
“So long,’’ says Ur. ('ampbell, “as we associate 
scientific work w'lth patents, the delusion that is 
responsible for tiie backward state ol .scientific industry 
in this country will continue,’’ and, if patents were 
abolkslied, miuuifacturers would have to rely u|)on tlie 
excellence of their produces and the eflkiency of tlieir 
processes and not on the establishment of monopolies. 
There must be dismissed onee for all, Dr. Camplx*!! 
continues, the wild idea that, by some modifiealion of 
patent law or machinerv, there can be wrested from 
the greedy cajjitahst some enormous profit that he 
makes by exploitation ot tiie inventor. 

Dr. Campbell refers also to the necessity, in the 
case of u ceally important invention, of spending many 
thousands of pounds ujion defending a patent in the 
courts. Tliis necessity is and has been a crying evil 


facturer have not yet succeeded in’evolving a scheme 
whereby, at a relatively small cost, the scope of an 
invention may be accurately defined and the validity 
of its protecting patent readily determined. The diffi¬ 
culties in the production of such a .scheme, which with¬ 
out losing sight of the interests of the public shall yet 
reserve to the inventor all the rights to which he is 
entitled, are undoubtedly great; but .surely some 
means are di.scovenible whereby the present outlay 
for olitaining confirmation of an important patent 
and the settlement of the allegation of infringement 
could lie much reduced. 'I’he National Union of 
Scientific Workers would indeed be doing true yeoman’s 
.service if, in all its bearings, the Union would consider 
this matter and a.ssi.st m liringing about a much- 
needed reform. 


The Social Influence of the Internal 
Combustion Engine. 

The internal Combustion Engine. By Marry R. Ricardo. 

Vol. 2: Highspeed Engines. Pp. vii + 373. 

(Uondon, Gliisgow and Bombay: TUnckie and Son, 

Ltd., 1923.) 30i’. net. ^ 

T docs not seem long ago, lbiiiu| 4 |j^|®fiy iourtee^ 
years have jxissed, .since wT^^liearci a well* 
known man of letters gently curb tlie impiil.‘>ive pen 
of a younger writer who w ished 10 record an impres.sinn 
that the increasing um* of the interna) comlmstiun 
engine must prove a vital factor in our (.oming civih.sa- 
tion. Events have moved so rapidly that il now’ seems 
surprising that this impression could have apjieared 
to be an overstatement. But fourteen years ago the 
inan-in-thc-strcet was quite unaware of vvliat .sort 
of thing an “ internal combustion engine ” might he, 
if indeed such a thing existed. Moreover, until that 
time no engineering writer had even dared to put 
so unfamiliar a title on the cover of his book. Clas 
engines, oil engines, and petrol engines were of course 
know'n, but it was scarcely suspected that apparatus of 
that sortw'as likely to have any primary’ effect on world 
history. 

Who would have then divined that the introduction 
by Daimler, fourteen years still earlier, of the high¬ 
speed petrol engine w^as of such potentiality that it 
w'oiild become a debatable point whether our “ sure 
shield,” the British Navy, should be allowed to have its 
Singapore base strengthened, in advance of the pro¬ 
vision of an adequate home defence force of those 
aircraft the v'ery existence of which is one outcome of 
the pioneer work of Daimler ? This is, it i.s true, merely 
a military parallel, but equally striking ones gould be 
draw'll .from civilian activities. The devdopmcjvt of' 


ivhich seems to be ulmosl^n’^cparablc from the existing 
patent law.. It is indeed remarkable that the talent of 
the legal expert united with the genius of the. i 
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chief characteristics of the age we live in. Even in 
England it is sufficiently striking, hut in the United 
States one person in every ten, man, woman, and 
child, lias an iiutomoljilc; an a\-eragc (»f one to every 
alternate huusehnld. Even so the continued output of 
the Ford factory is ine.tsured in tiiuusiinds of cars p>er 
day. Ameriea may he a land of wide sj)a<'c% but if 
this rate .should continue it is not difficult U) foresee a 
further field for the uelnilies of control” societies, 
this time aiming at control of the Ford “ lurth nile.” 

The growth of road transport was not due to the 
stimulus of the War . it was in full steady growth 
before 1914. l>ut in the case of aviation, the future 
of the aeru-enginc as a prime mover is, and must Ik*, 
vitally affected l.iy the sliinulus which grew from the 
War and still continues Eunng the \\'ar itsell tiic 
best scientific and engineering talent was encouraged 
byeverv possible fa<ility.und by lavish outjxiurings of 
mone}’, Lo produce yet newer and newer <levelopmcnts 
of Lite internal combustion engine—whether foraviatjon, 
tanks, seagoing craft, or road transport; but chiefly 
f(>r aN’iation. A\iation offered then a prospect of a 
vay out troni what seemed an endless dcadl<t< k : people 
had begun to f<*ar that m the gruiit struggle, there 
had unnmM’ioiisl) been iineiited a new, and very 
unpleasant, way oi hie. Since then a relatively iin- 
puverished wuiiil has sought to find less rostly means ol 
defence than the old , and the puhhe. led dmihlless i)v 
the r-'sults of ei'rtain Amencan e.sperimcnts. has begun 
to look towards the nlatiN'ely <‘heap defence liy air» 
(raft as atfording a Joopliole lor escape from finamial 
burdens winch might threaten to hi‘c<jmeov(rwlK‘lming 
A.S a mere business projiosition, therelore, it “pays” 
to encourage aviation, and (be .surest jiatli of progress 
in this sense lies m the {Uwelojiment of improved aer(»- 
cngines wliuli shall he of unprecedented power, ol 
extrenn liglriness. and yet be able t(» operate with 
equal fai ilit}’ at aiu' altitude and at any temperature. 

One of the pioneers in this necessary ilevelopmenl 
of the internal combustion engint' is Mr. Rirarilo. 
We rc’N'iewed some little time back the first volume 
of his book (N.\Tt'RK, January 13, p. 43). That 
volume dealt mainly with the older .slow-s])ced 
engine. The second volume is concerned wfith the 
high-speed engine and w'lth its utilisation for certain 
specialised purjruses. It i.s a fine record of scientific 
research w'ork ; carried out in no small measure by Mr. 
Ricardo himself, or by those with w'hom he has been 
associated, direcll)' or indirecll)’, through the medium 
of the Aeronautical Research Committee, 

Wc arc well acquainted with mo.st of the books on 
this subject which liave appeared during say the last 
twenty years, and it js striking to reflect on the change 
in the noitit of view <?hown''bv the'writerskt the beirin- 
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ning of that period and at the end. If Mr. Ricardo be 
taken as typical of the modem writers, and to do so is to 
pay them compliment, it will be seen from even a 
cursory’' sun'ey of the present volume that nothing, 
however traditional in the art, is taken for granted. 
F^th problem is stated in scientific language, and 
critically and dispassionately' e.vamincd ; very often 
the results are unexjxTtcd, hut wlicthcr strange or not, 
this critical review of them ha.s the immense merit 
that a eliain of |K»ssible causation i.s constructed to 
which new links can lx; added, by those who have 
scientific imagination and insight, leading to new' lines 
of developineut, F.ach ])iece of .malysis m fact is made 
to carry' within it tlie germ of tlie next stej) forward. 

The mere bulk and weight of Mr. Ricardo'.s two 
volumes is torliidding, and might witli advantage have 
Ikth le.ssencd. That, how’cver, is probably more a 
matter for tlie publishers than the author. The author 
has done liis part of tlie work well, though the book 
would ceruiinly Iiave gained by tlio freer use of the blue 
pencil. We lia\'C found very few mistakes, though the 
puzzling letter-press associated with figure 33 on p. 121 
does not seem to us to make tlie earhurntion procedure 
rej)rebentcd intelligible to the average reader. 

Mr. Ritardo is evidently not .satisfied witli the present 
posiiitui as lo fuel supplies. As is well known, much of 
Jiis own re.search work has been devoted to fuel questions 

Ills investigations for tiie Asj.atic Fetroleum (h>mpany 
he has fortunately he<‘n in a position Lo make public: 
much to the credit of that firm. We quote from the 
present volume: “ The mobile inUTnal combustion 
engine is now no longer u luxury ; it lia.s become one of 
the i>rime necessities of peaceful civilisation and the 
jirime nece.ssit\' in time of w'ar; thcreiore, the assurance 
of its fuel .supply should U: considered a matter of 
national imfjorlanee. It i.s perfectly well known that 
alcohol is an excellent fuel, and there is little doubt tliat 
sufficient supplies could be produced within the 
tropical regions of the British Empire, yet little or 
nothing is being done lo encourage its development.” 
It must be remembered, however, that although plants 
well suilt'd for tin* };roduclion of alcohol are easily 
grow'ii m, .SUV, tropical British Africa, it is likely to 
be a txtstly matter with jiresent facilities to collect 
and deal with the mab’rial on the .spot; hence it is 
reasonable that a very .sinmg case .sliould be put up by 
the engine users before steps are taken to embark on 
large schemes for jxiwcr alcoliol production. 

Lest it .shtmld seem that the high-.speeci engine is 
being considered too exclusively and the older engine 
ignored, Mr. Riairdo put.s his vii^w on record ; “ That 
the internal combustion engine has found its ultimate 
sphere in the light mobile high-speed type i.s now 
• evidenced bv the fact that, whereas in the years 
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immediately i)e[ore the War the annual output in 
horse power of both the light and heavy type in this 
country was alxait et|iuii, to-day the iiL'gregatc annual 
power of tin- lieht liiyii-s}M‘('d t>pe js at l(\isl 

ton times that oi all oiIkt t\pes. ami in nunduTs 
probably ncaR'i tuinl\ times.” 

We weliome thh hotik and we <on;:ratn]ate the 
authijr n])on prtKluetKm and nj»on his disiingnishcd 
.share in tlie (itmpatyn towards yet furllter <levelo]>- 
iTients. Those who take their stand with the ouli>f>sts 
in thi.s (:im))aign and end(a\'our tlienee to disrern 
what yet lies in the lap of linie will sliare witli Mr. 
Ricardo bis ( nihuMasni loi one of the most .stiniulutinii 
:)f adventures in the woihl of applied .scnaieo. 

H. K. W. 

The Secret of Life. 

The 'Mi'thanism nf JjJe m Nclalioii to Modern Physicol 
Theory H\ I’roi James Joluistone. 1 ‘]) .\in 248. 
(hondon • l-alward ,\ninkl and t’o . ip2i.) 15?. net. 

T llh prnle‘,sor of o( eano-rajiliy m liie thnvirsiiy 
of [.iserpooi is well known a.s an eminent 
ijologist with stiun^ pliilosophi*ai le.inmg.s and an 
jnusuai knowh‘dt;e ol ph_\siu) i hemii.d Mieme. So 
Lhe title oj this book and liie n.nnr ol its author lead 
me to e\pu 1 soinet iiin^i of more than ordinary intoMst. 

It may be s.iid .it ohm that this e\pe« latioii js Jiillv 
u.slified. tor I’rol Johnstone's U»ok is iifnommunh 
itimulatnig .md lepresenls a leal and di-tiTmimal idlort 
•owfirds Si ieiiLiiii suithe.sis 

In the lir.st tight ihapteis, the siibjeils wliith 
in; the nature oi .luiTual liie, the senstui-moloi svslem, ! 
die prim iple.s ot energv, tlie .soim es ol enetg), on \ it.d j 
iroiluetion. lii.iiu and ner\e. the sj)e(i.il ner\ous j 
mThauisms, and the an.dv sis ol bchavioin, llie .luthor > 
'ive.s the leader .111 exiilUiii and reaikible oulliiu, 
rt'ell dlustialed with diagrams, ol some ol tlie funda- 
ncntal a.spuls ol ];h)Mo!oi:\ .nul the tlieori of i-nergy 
including tlie .sei-ond law oi {iiermoehnamu s) It is i 
fairly ol>vioi]s that these < liapters are w'ntlcn foi the 
.)Urj)u.se ol ])repanng (lie uniiistrin ted reader to undei- 
>tund wh.it IS t>> iollow . for it isni the last three i hiqiler.s, 
:m the ineehanislu loiaeption o{ hie, the meaning ol 
aereeption, and the nature ol life, that w'e tome to 
Lhc kernel til the matter. j 

In the lir.st of lliese iliapter.s tlie autlior describes 
the mechameal .s\st'-ni ol Deseaites. ITaving dis|)used | 
jf l)e.scat^tes, he then pioeeods to demolish Jaequi'S 
Loeb, in otiicr words, lie finds tlie modern phvsieo- 
diemiral '* ineehanisins ot life" equally unsatisiying, 
^qu.ally meehaineal. But the last paragraph of this 
:hapter, like the coneluding sentence of one of those 
serial instalments oi “blood and passiun.’fthat appear.. 

28 iOj voL.‘')[''i2] '.. 


in certain magazines, shrewdly whets our a^^etite : 
“ Anyhow, our mechanism of the organism has come 
again to a crisis. Fir.st of all it was a mechanical 
e.\[)lanation ol life, and that being insufficient, biology 
resorted to a ];iiy.sieo-( hemieal exjdan.ation, wduch was 
also insulTuiejit, .since phvsi s and (hemistry are again 
lieeoming meeiianiral. Looking about for the new 
(oneqition that biology has now ag.iin to !>orrow from 
physics, W'e haw little difficulty in fuiduig it. and it 
would appear as if it were really something new. The 
concept I.S given tons in the {>]iysieal notion of statistical 
nie(haniesantl to this we shall return presently.” 

Tliis .sounds exeiting, though it is not quite evident 
at fjn>t siglit w'hv statistu'ui tneehanics should be any 
iH'tter tlian nicilianas ll(}\ve\er, the secret tomes 
out m the last chajiter, whuli treats oi “'I'he Kalure 
of Life.'* Here the author ckaK in a ^er\ inten-sting 
way with the laws of thermodyn.imii s, Ins discussion 
being based on the .st.atisiieal methods 0] Bojt/.inann 
and Sinoluthow'.sky It is pointed out that theunRcrse 
“ beiomcs a eyclit oidet. such that the most jirobable 
])hascs aie those in whi< h entrop\ tends towaids its 
maximiim \alne, and the least prob.ibl<‘ ones are llio.sc 
ni wlin h the cntrojiy tends towards its minnniun \.iliie 
As such It IS a )H-ima!Knt imneise, sell sulhiient, 
u'lthout heuinning and wnhoul end,” 

J’roeeiding Irom Oii.s basis, ilu author aiii\cs at 
tl>e tolkiwing result. Jn inorg.inie [umesses and,« 
(endeiieies lu.ulable encie) runs down .ind entn(py 5 
increases; wbeuas in “ \ ilal' pioecsst s .uid temiemies 
available encMg) at<umidales and entropy deeuases. 
Summing uj), he spites lli.u “lA^'b^uig, jiiousses the 
merc.isc of entropy is retarded. '1‘iiis is our '\it.il 
c<*neept lljs exact meaning will be rendered < learer 
by the following quotuLiun. Di.si listing tJa photo- 
synthetic attum of the green kaf, he says : “ Staieh 
aecumul.il*s in the green leal ixpo.sed to sunheht, 
but the u'hoU' .system is the green leal + the C'Og and 
IljO-fthe ‘degrading’ sunlight, in the system thus 
defineil entropy increases \er\ .slowly. The s\stem is 
one in which there arc <onjdrd em rgy transformations, 
(j) the degrading sunlight ; and (2) the photosynthetic 
])ro<ess. 11 tliere were no eoiqilmg, the .solar energy 
would degrade, with a maximum entropy increase ; 
if there is a coupling the entropy incrca.se becomes,' 
minimal. The louplnig is alwaycs the mark ot 
activity." 

Supp<»se w'e illuniinate some oxygen at room tempera¬ 
ture w'ith the right .sort of ultraviolet light. Somei 
t)Zone IS formed. In this inorganic system we 
two c*)U]ffed energy transformations, (1) Oxygen 
0 /.one, with increase of free energy and dim^ 
ol entropy; (2) “ degrading ” ultraviolet ith 
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Suppose again'that we'’€hake a, solution of.oxj^en 
in water with zinc filings. Some hydrogen peroxide 
and some zinc Iiydroxidc are formed. Here again 
we have an inorganic system and two ampled cnergx' 
transformations, (j) Oxygen + Water —y Hydrogen 
Peroxide, with incrensc of tree cnerg)' and diminution 
of entropy; (2) Zinc Oxygen 4 Water—Zinc 
Hydroxide with decrease of free energy and inerea-sc of 
entropy 

Hundreds of sucli examples might he given. For 
example, by a suitable coupling ol voltaic tells w'c 
can realise the pair of coupled transformaltons, (i) 
Hj + Ij—>-2ifr <7^7., with increase ol entropy; (2) 
alfClwiy.—>112 4-02. with decrease of enUopv. Tlius, 
a cou])led transformation involving, when taken by 
itself, n decrease oi entropy, is no prerogative of the 
living cell or organism. The latter is not a bit from 
an “ imjirohablc ” part of the unj^•erse. winch is retard¬ 
ing (^r reversing the opcmlion of the second law' of 
thermodynamics in our jiarticular part of th<‘ nnn er.se. 
A Ii\'ing cell or organism does not, as il wcTe, act 
sjiontaneously. If we could photugra[>h Mr. Home 
in the act of '‘spontaneous levitation,” we could 
wager quite .safely on the existence of a “coupled 
degradation,” even if we could not see it. The con¬ 
tinued activity and exi.stenee of a living organi.sm 
depend on its utilisation ot an environment wliich 
is not jn perfect thenniKlynamir cqulhlirium. Tlie 
totality ol the actions invoU'e.s a dcircasc* of free 
energy (increase of entropy), while a part will in 
general involve a “ storing ot availaliility,” i.e. an 
increase of (rei- energy and a decrease of entropy. 
Hut (his is a general characteristic of most complex 
physico-clieniical ai lions and reactions, including also 
the pliysico-eiiemical actions and reactions of tlie living 
organi.sm and lt^ cnviromnent. '('hese fai-ts are, of 
course, well known. The late Proi. Benjamin Moore 
often [lointed out that the living cell a<*tcd as an 
“ energy tran.sfonner.” What he really meant w'as 
that It acted us a transformer of “ energy potcnli.il,” 
running some energy up to a liigher ” potential,” and 
some down to a lower “ potential,” like an electrical 
transformer. If such coupled transfonnations never . 
occurred in wliat w'c call the inanimate w'orld, then I 
we might find here a real prerogative and thuraclcristic 
of vital activity. But liie existence ot such coupled 
“ up-and-down ” transfonnations in the inorganic 1 
world is the commone.st of occurrences. The inorganic | 
world in its various transactions docs not, in fact, j 
only “ go down hill.” The progress of the rake is 
zigzag, and not wholly a piece of undiluted villain). 

In trying to gain an understanding of the totality 
of the actions of a living organism, it appears to_ the 
reviewer .>Ve..inayji;^ye 


actions or •“ behaviour ” of particular' individual 
■ entities, rather than in the average statistical behaviour 
of “crowds.” A piece of radioactive material decays 
according to the mathematical laws of continuous 
<*hnnge, but Iwhind tins apparent continuity there 
lies a seric.s of discontinuous changes or “ mutations.” 
The apparently continuous activity manifested in an 
ordinary chemical rtaetion, which can also be repre- 
senteil by tlie matlieniutics ot continuity, is duc in 
reality to a hidden series ot “cnlirid” states and 
“* mtical ” transformations. Ei erywhcrc tlie “ evolu- 
tionaiy' changes ” of indn iduals appear to be of a 
discontinuous, critical, or mutational (jpc. Behind 
' or below the dctermini.sm of our statistical laws of 
; physu’CJ-cltemiail change there lies a deeper determin- 
! ism based on the transfurnialions of particular in¬ 
dividuals at particular moments. Modern physico¬ 
chemical science has already olitained a large measure 
of succe.ss in analysing this apjiarcnt “ sjiontaneity ” 
and in discovering the intimate laws of action of 
individuals. The City Actuary is being replaced by 
tbe Harley .Street physician. Meanwhile, the philo¬ 
sopher with lus ilan ot impatience (and ignorance) 
hurls defiance at the liarmies.s corpse of the older 
determinism, 

Brof. Johnstone’s book contains mucli more, however, 
tlian his attempt to find a characteristic or criterion 
of vital activity m slati.sfical mechanics. It deals 
with such subjects its pcrcepLion, beha^'lou^, mind, 
memory, freewill, habit, etc., and attacks the doctrine 
of deierinimsm as a})plicd to the deliberative actions 
of animals. Thus the author says: “In most animals 
tlicre IS .sonic indetermination and sjiontaneity of 
liehaviour, and the more highly organised is the central 
nervous s)stem, the greater seems to he the degree of 
indetermination that is exhibited.” In much of this 
discu.ssion he reveals hiiriseli as u follower ol Bergson. 

Finally, Brof. Jolin.stone, the })hilosnpher (us dis¬ 
tinct from tlie psychologist and l)ioIogi.st) allow's him¬ 
self the luxury of w'hnt he tails a “metaphysical 
discussion,” which, however, he relegates to an appendix. 
We need n<»t tollow him into Lliosc “ faery lands 
Joriorn.” Bhilosophers {i.e. the [irofe.ssionul sort) live 
by talcing in each other’.s wu.sliing, and il is no part of 
go(Mi manners to interfere with t,lie.se detergent .cere¬ 
monies. 

The gencial impression wdiich one gains from this 
I lMK>k IS that the author is dis.satisfied with the present- 
day physico-chemical description of biulogicafeequences. 
But it does not appear that he has anything better to 
offer. We have .seen that his thermodynamical (or 
statistical mechanical) discussion jirovides nothing new. 

! He brings m the modern physical theory of relativity 
[^andjwros to. find some comfor); in the reflection that 
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the electrons, atoms and molecules, when going about 
their lawful occasions are, after all, only successive 
space-time coinL-idcnces. But so, also, arc the biological 
sequences I 

Nevertheless, Prol. Johnstone’s ])uok is the work 
of an honest, mature and determined thinker, wh<i 
possesses a guud knowledge of physics, chemistry, and 
biology. As such it is worthy of very’ .serious considera¬ 
tion and thouglit, and constitutes a most interesting 
contribution to .scientific literature. 

F. G. Donnan. 

The Geological Description of Britain. 

(i) Mtnioifs of the (iealo^iral Sim^ey: England ami 
Wales. F.xplunation of .Siicet 96 : The (.leology' of 
Liverpoolj iviih Wtrral and pari nj the Eltnishtre Coal¬ 
field. By B. WVdd, B. Smith, W. C. Simmon.s. 
and JJ. \\’ra\. J’p. \'i • 183 4?. net. 

(a) Memoirs of the CMogn al Suroey: England and 
Wales. Exphuiiilif)!! oi Sheet jnp: The Ceologv of 
the Country aioiiud CovnUry. including on Aicounf of 
ihe Carbonijerouh Hock', oj /he Jl ariK'ick.sh'rr Coalfield. 
By T. Kastwood. Dr. \\. T. (' C.intnli, and 

T. H. W hitehe.id With cnnlnhiilnms bv ]>r. 11 II. 
Thomas and the late C il. ( untmiglon. l‘p. vjii i 
149 l-^ PDles. s.s. n(‘t .Also .Shei-t 1 inch to 
1 mile, {•(jloiir-))initcd. Drill ediUon, 2s- 
(,5) Memoirs of the (icologual StnveY: .Sco/land. The 
Geology oj Conmu and the Moor of Ranmnh {V.xpUwo- 
tion ol Sheet 54). B\ L W. Ilin\mnn, K. G 
C'nrruthers, and .M, .Margregor. Ujth cimtrihnfions 
by tJie late Dr. T. CJougli, and fA-lroIogii-ai Notes I 
hylh. IL 11 Tiioma.s and //.If. Rcud Pp. iv + po. 
4r. net. Ai.so .Siieet 54, j inch to t mile, <-oluiir- 
printed, Drift edition, ^v, 

(Somhamploii: Ordnance Survey Oflicc; Botulun : 

E. Stanford, Ltd., 1924.) 

NDKJv tile direction ul Dr. J. S. Fletl, the 
Geologic’al .Surxey ol Great Britain, with its 
lappily increased eninlunn’iits and .stuff, reimiins one 
f the most progressive scientific institutions in the 
Iritish Isles. I'he llr.st two memoirs here noticed are 
lased on the revi.sion of mapping dune in earlier du)s, 
•nd they form an effective answ'er to those who hold 
hat geological observations once recorded are in- 
apalile ol imprON-cment in the light of later knowledge. 

(1) The aei i)unt of the Liv<T]iool district is appropu- 
■tely published in time for the visit of the British 
VssociiUiun. Details derived irora mining devclop- 
nents haw been uiilised, and twenty-lonr shah- 
ections in tlu' Idintsliire <<ial(ie](l are represented in 
. plate. The •iccount oi the recent improvements in 
mt^-^MPplies ()>p. 127-147) records the great success, 
i JtO. 2810, VOL. .112] ■; 


of the VjTnwy reservoir, which was cai- pletcd in 1892. 
only 7'2 per cent, of the water u.^cd by iverpo.)! beinp 
now draw'n from w'ells in the Hunter he. , that imderiit 
the city. The case ut Iluhwell m Idn ^hire down 10 
the d:iy.s of the W'ar, wiien the wulei was carted to 
the upper jiarl of the town Irom the dy well of St. 
Winifred, and then di.spcnsed in bucki s, i.s ([iiaintly 
descrilK’d. This supply wa.s seriously n liieed in 1917 
by being tapped by mining operations, .ind at ])resent 
a reservoir is being utilised to receive water jiumped 
from neighlxiuriitg shafts. 

The glacial deposits of the district now receivi 
conci.se description, based upon studies by Mellarc 
Rcadc, G. II. riorum, and others, w'ho Iiave made 
l.iver|)()iil famous us a centre ol geological observation 
important modificatinits have, however, been made ir 
older views as to the mode of deposition of the drifts 
and it IS well to have the iwideiice of tlie striat;on ol 
the rock-floor by ice from the frish Sea lonclmivelv 
put forward (p. 96). Tlie gl.inal slriic urnir ni.iiiily 
near fhc coast; tlic\ .ire diivi ted to the south inst; 
•Hid 58 per cent, ot the boulders Irom a (l.ivjet iii 
Sitmie) Road (p. 95). eMimiiied b; Moilon .ind Good- 
iliild, showed .slriations on their .surtaios The list oi 
eiT.itiis inehides links Irom the eoiiiitv ol .\n|riin. 
.Avrshire, Ailsa Craig, .iiid the Isle ol M.m, The 
e\idcnce for the cvislime ol a great Tush .Se.i el.n ler 
Is here complete. 

(2) 'JTii memoir on Ihe ‘■('uimtryaimind ( ovenlrt " 
es in reality a desi riptiun ol the area ol ilic ai comji,tiiy- 
iiig .kheet lOy 01 the colour printed one inch m.ij). and 
I (iners tlie very interesting di.strii I north ,111,1 riortii- 
e.iM of the city, 'flic wiioic ol tiic Wurwa ksliire 1 oiil- 
lic/d, which c.vtends into .Sheet 155, lias. Iioweter, lieeii 
included in the memoir. .Kdiirationally, the niap is 
a fine one Irom the conlriLst in slriictnre ol its eastern 
and western arcts, the Cambrian slude.s .md puartzite 
coming in west of the great fault, and underlying tlie 
-Middle Coal-nieasiire,s, while the dnit-covered Triassic 
country to tlie east includes the remarkable inlier of 
ancient quartz-diorite, formerly .styled granite, that is 
quarried at latne’s Hill. 

It is suggested on p. 20 that this and the similar 
ruck of Mount .Sorrel, wdiich formed part of the fand- 
.surfacc in Triassic times, may he of iJevonian age, like 
the granites of the Lake District and of southern 
-Scotland. We note among the geographical features 
the growth of Coventry in consequence of the mining 
activity north of it (p. i), and on the map the grand 
old line of W.athng Street, with the main route of the 
lamdon. Midland, .and Scottish itailway, keeping 
similarly to thf Tno-sbic lands. 

(3) The third memoir dealt w^ln this uotipe leads 

U4.to,a vBry.difeotcbuntrv. vTlie.M6or of.T}onr,n..K 
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Ims nn\v been raversed by the railway to Fort Wjlluim» to the solution of most of our difficulties. By careful 
but iis esscn ial wildness remains, and has Ixicome tests men could be selected who were physiologically 
known to tho’ '.sands who otherwise could have realised suiuible for flviiiu. while those unfit could i)C eliminated i 


little f t the y inness nf the central highlands. We are | 
here cn the v. .itersbed between the Nortii Sea and the ■ 
western inlet , and its rugged rharanters seem typified 
in the trem ‘i-likc hollow' in which Loch Erh'ht lies 
(p. 9). The i i'otoured geological map, with its audacious 
mas.*; ot -scui let where the early Devonian granite forms 
the moorlatid, should be studied side by side with the 
hill-shaded -^heet ul 1876, on whicii Mr. R. McFaddcn 
gave us wlial is surely one of the finest examples of 
hacliuring in the world. 

The (juestinn of reciim!)ent folds among tl\e meta- 
morpho.sed stratified series has been rai.sed by Mr. E. B. 
Bailey, and the vicw.s of the alhciul geologi.sls in this 
difficult region sliow' healthy differences tliat will 
.stimulate \et further w'ork. By any one who has 
emerged on the moorland from the <leep elelt of 
Glencoe, the courage of tho.sc who have unestigaltd 
the di.stricl yanl b\ )<jrd mu.st be gratelully acknow¬ 
ledged and admired, 'f'he ino.st striking feature of the 
des<Ti{)tion ot t!ie glacial d(pt).sit.' is the cMdenu* tlwt 
iKHilders ol the Rannoch gianite have bi'cn almmluntl) 
lifted bv llie land-ic< to heights of jooo feel al>o\c the 
level ot the niuoil.ind ln.ls^. (». A J- f 

Medical Science in the War. 

Ilistur, i>f tin (imU 11 m'.' lia^nhm Ofjicia} Ihuuninih. 

Serriif'.: Disana of Ihc War. Vol. c: 
lucliKhu^ the Ma/im/ .hpctl^ oj Ainaliou ami Gui 
\\'nrfan\ uni Giis Poiwini" m Tnnhs auJ Mnus. 
Edilcil b\ ,Maj-Gen. Sir W. (I. Mmpherson, Maj.- 
Gen. Sir W. B. fierringliain, C'ol. T. R. and 

Lt.-t'ol. A. Ballour. J’]). vjii + h’i-l-; j>Ia1e.> + 6 
inajis. (Lond<in; ll.M. Staiionciy Oflae, 1023) 
25J. IlCl. 

S tlie details ot tlie War fade away into the past, 
<jur per.speclive of tiic ordeal emerges more 
and more clearly, and wdien viewed fn»m a dustance 
oi five or more ) ears, the magnitude of our effort begin.s 
to make itNcU apjjaront. Time, if it has not )et healed 
<>ur wound.s, lias at least enabled a considered diagnosis 
and history to be made. IIuw w'onderiul that history 
was, how resourceiul our resistance, how well-earned 
our victory, c.'in be gathered by retiding lhi.s truly 
fascinating account of the work of the Medical Services 
during the War. Never before in w'ar has the uir 
played so big a part; its physical projjertics have 
loomed large in jiroblems of aviation, w'hile its im¬ 
portance in re.spiration has made physiology one of 
the most indisi>cnsahle ol sciences in connexion with 
aviation, gas warfare, and mining operations. 
Application'of the results .of scienlufij .re^arch, led 


“flying strain” could be detected and treated; by 
the use of liquid oxygen nviator.s could reach heights 
otherwise unattainable, and still retain ihcir efficiency. 
Many lives were saved, and con.sidcrab]e advantage 
gained in consequence. 

After that portentous experiment of April 22, ;9i5y 
w'hen the aspect of warfare w'os changed by the use 
of aspityxialing gas tiy liie GtTman.s, stupendous, 
efforts w'erc made to devise protection against this 
form of attack. For a w'hile, gas offensi^■e and anti¬ 
gas prolectioii strove, on either side of tliat awful 
.'vtnp ot neutral land, each to outdo the other; the 
ultimate victory w'as with the defence. 

That the British box res]»raior w’a,s ea.si]y tlie be.st 
in the field cannot be denied by any one who knows 
all the fact.s, lor it was satjsla( lory lioih Irom the 
clictnical and jilixMoIogical jininl ol \ iew. and hence 
this form of re.spirator w'.is greatly in tlcmand not only 
tor tlie u.sc of our ow'n troops, but also ior tlio.se of 
Mivcral of our allic.s. Its evolution Irom less perfect 
prc(k*(cssors i6 lull) explained m the tenth chapter of 
the lKK*k. rhaplvr ix'. contains a lull account of 
scwral gas a11.»ck.s made njxm our iroop.s; in one 
case at li-ast tin- reviewtr can testify to liie ('omplcte 
ac<-uracy ol this iilficial account, and lia.s no doubt 
that all the other munmts arc <'<]iially a<curate, since 
ihcy were written up m the field by exceptionally 
able Armv chemical ud\isers, on the basis oi verified 
reports liy the units coiucrncd. 

Ga.s warfare reached a tresecud*; in Juh' 1917 wlien 
mu.<itar(I gas w.is fir^t employed, and the number of 
cabualtics suddenly jumjx-d up, and even with the most 
stringent precautions remained iiigli until tlie end of 
the War. Tins wa.s due, not to inellicicncy of llie 
respirator, but to dillicullies of detection ol the gas, 
and to damage done to the general body surUice by 
the substance. In spite of all our precautions the 
total reported gas casualties were 180,98.'^, not counting 
some wffio (lied on the spot, or vi-ere taken jinsoncr; 
something more than 6000 of th(*se died, while about 
19,000 had l)cen classed for fiensions during tlic year 
1919-1920. This lorm.s about 2 per cent, ol the total 
post-War disabilities, which is only a small number ; 
very lew of lliesc men have since died from indisputable 
effect of ga.ssing. Tiie medical treatment of ga,s- 
poisoning may therefore be .said to be fairl^ satis- 
factor), and is fully discu.ssed, tugetlier with the 
pathology' of gas-ptusoning, in the official account. 

Much lia* Ix'en written elscw'liere about gas warfare ; 
it has been descnlied as a cheap, effective, and humane 
.means of atUck, and also a.s the most costly, most 
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incff< < li\ L‘, and nlu^^ brutal wc-apon yet devised. That 
it has K ome to stay is rertain ; tliat it cannot be ignored 
is nifonlcstabU' : that il may t\cn the means of 
ujii]nat('l\ the * ivjlisulion whi<Ji has 

{•iiycndfTed il seems mil imposNiIjlc. N<» one could 
read t}ll ^ (ons!dere<l atuiunt witiiout Uang inijiresscil 
liy Its liin<iamenlid -limulM um-e. 

'i1i(ie IS <ii)e uas ag.uiist \vhn li the respirators arc 
not effeelivc; tins is rarboii nunioxide. It was not, 
and (oiild not easily ]>e used as n means of allatk, 
Imt was <‘01 oiintered ni ill-\entdated tanks and m 
mines after a lilow Imd OMurred. 'J’lus dangci was 
met, as similar danger is met in coal mines, hv the use 
of some Innn u! nwgeii resjarutor. Mini' res( ue w'ork. 
and the treatment ot earlimi inonoxifl<-))Oisi>ning, lorm 
the eonehtding < haj)ter': of this xahmhle and interesting 
document. 

The Foundations of Future Psychology. 

7 ht A'rt//0(’ <>l IntcKif’owe" and {he Pnnn/des- of 

Coj’nitwn ily Prol. Speainian. l’[». \jn 

(London : Mm'nnllan and Cu., l.td., rQ 2 ^v) i5-^- i^’t. 
N these prnu iples, then, we must venture to hope 
that the so long nussing genumei) si-icniifK 
foundation lor psychology has at lust been supplied,so 
that It cun lieiKciorward take its due place along with 
the oilier solally loiinded seienees, even j)h)sics itself. 
Ill particular, tlu'se inuKjpks (together with (om- 
mentanes npoti them) appear to furnish Ixith llie proper 
framework for all general text-books and abo the 
guiding inspiration lor all experimental labours." 

Thi.s IS the uuLiior’s very confideni (onelusion. The 
source <jf cognition, he liokis, is exjierieiuv. 'I'his he 
d<Tine.s as “ tliat wlii< h is inimediaiely lived, undergone, 
enjoyed, ov the like a dehnilion which would ajipear 
to ineliuie digestion and tlie hardening of one’s arlenes. 

The first inlelligeiil oper.ition is llie apprehension ol 
e.vpcrieiu o. 'Plus is said to iiulude sentiem-e, affection, 
cognition, coiaition, and the ego. The inclusion ot the 
e^o is firm tint apologetic, “ pending some niueh more 
phiLi.sililc alUTiialive explanation being protfeted.’* It 
is hinted (hut not argued) I hat tlie lundamcntal con¬ 
nectedness ol tliese Items is also a]>prehended at tins 
primary ievi l. 

The second prineijile -flu’ “ eilnrtion ol relations ”— 
states that “ the presenting oi any two or more 
churai'ters tends to evokt’ iinmedialelv a knowing of 
relutiun belvvei n them.’’ The proof of this *' lerMlency 
towards evocation " .ippears to lie that these relations 
may be disi’overed These relations include all the 
categorie- imu-. spate, causality, and the rest. All 
are neatly ticked ol'l. 

The third principle-■ the eduction of correlates—^is 
that “ the presenting of any character together with 
NO. 2810, VOI-,112] 
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a relation tends to evoke immyiately a knowing o£ tlie 
correlative character.” This principle is very thoroughly 
elaborated and illustrated. 

These principles and their manifestations are called 
‘‘ noegenetic ” tiecuuse they are “ noetic ” (self-evddent) 
and generate furtlier knowing. They are " the prin¬ 
ciples of intelligence ” and fundamental Jor cognition. 

Tlie book, we are told, is “ .solely psychological and 
by predilection prucliuil.” 'i’he autlior, in consequence, 
believes lumselt justified m adopting tlic nicihod.s of 
a druinhead toml-mariial on the frequent occasions 
vv'hen he f:i< klcs metajihysicul points. Since the e.ssence 
of his argument, iKwevcr. is nnetu scH-evidencc, it is 
diflicult to understand wliat he means by unaduli prated 
psy< liology. Certiimly lie makes a most resolute 
allempi to illustrate and corroborate his re.siilts from 
lalKiralory eviderue; and this is the mo.st valuable, 
a.s it IS also tlie most distinctive, feature ot his dis¬ 
cussion. He is (nr too clear-lieuded, however, to 
mistake coiTobonif ivc for fundiinientul evidence. 

'J'akc, for example, one of his tavonnto topics—the 
miliul siutus of scnse-exjXTience. Neiflier his dioicc 
ol this topic nor the greater part of liis treatment 
appears to be predommandy p.syehologual. He 
licgms willi the.irgument commonly known as pliysio* 
logic.il sieptiusm, and ignores the vicious circle it 
contains. Satisfied with this, he ajijiears to rely on 
self-evidein'e until cjuite late in the w'ork, when he bring,? 
coiroborativc expiTiinenl.s to bear upon Ins implied 
as.sumptions concerning this “ tremeriduus problem of 
objectivity.” It is true that lie assigns to these ex- 
pcnmcnis much greater value than is due; hut his 
lullacY IS logical, not cxpennientiii To ])us.s otlier 
])oints, the brunt of hi.s discussion here toiuerns sub¬ 
jectivity in the sense of “.ictiiully consinuting your 
state ol consciousness as w'hen )ou .say ‘ Mv con.scious- 
ne.ss was that sensation.’” Since many philosophers 
hold that no one ran ev’cT truthlully say any sncli thing, 
It IS jilam that this “ experimental ” question is a 
flagmnl pefitio principii. 

'I’lic same remarks seem apposite wlicn llie author 
deals expressly with “ transcendence.” It is clear to 
him that somehow we come to know what i.s not a state 
ol ourselv'cs, and he allegc.s that we do this iiy educing 
correlates. We ajiprehend the ego, grasp the relation 
of otherness, and educe a not-selt (p. 107). This looks 
simple. Self mid otiierness, together, will give' you, of 
course, “otlier selves,” or “ otlicr than any self,” or 
“an>thing other than v’ourselt.” You can tlicrcfore 
“ educe ” or “ draw out from the verv nature of the 
item (yourself) presented ” v our parents or. if you will, 
the rest of the universe. In short, anything can he 
done by these methods, and it i.s not at all clear why the 
author did not phoos'^,to3^ educe.” “hon-exberience ” 
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from “ experience ” or “ incite objectivity ” from' 
finite subjccti\‘ity/’ 

These principles arc called “ qualitative,” but there 
' are also five “ quanlitaiivc ” ones, and tliree further 
“ anoegenetic ” principles of reproduction, disjiantKm, 
and variation ot cleurncss. 1 have spare oiilv lor a 
few remarks on these heads. 

The first three of the fi\'e quantitative pnnnples run 
as followi.: (i) Every mind tends to keep its tolal 
simultaneous cognitive output constant in qnanlily 
however varying in quuhly ; (2) the oeiurrcncc of any 
cogniti\T e\cnt produces u lendenry for it to occur 
afterwards; the occurrence of any cognitive event 
produces u lendency opposed to its oenirringalterwanls. 

01 these (1) looks as if it meant tiia! every slee])v 
mind tended to hav’o tlie same cognitive oiitjnil as it 
has when alert. This, however, is not what is meant. 
Our autiior seems to mean instead (]>. 131) that the 
omirrerur ol any one uoegenetii. ]jrocess tends to 
dimimsh the otiicrs 'i’itc second noegenelie proce.ss, 
however, presupposes and inclu(le.s the first. 

(2) and (3) arc flath' contradictory, .so that it is 
ddficuh to know what to do witli them. Tliey me ! 
called rcspei.lively RUenlivity and Kaligue. It mav i 
be w'orili remarking, then, lhal Eatigue, in ordmaiy | 
lujigiiagi', docs not iioitradirl (2). When you are itied ' 
you ari‘ likely to .stop, hul ajlowar{i!> you may begin 
again. 

I d-' not mean ihcM* (nticMUs to In- verlxd, ImJ 1 
should lie glad if lliey were. For the aulhoi’s courage 
.tnd resoiiKc 1 liave nothing hul admnalion, and Ins 
vigour IS alvvavs uheshiiig. Eairo. 

Our Bookshelf. 

Memoirs <if tin (u'nhii’ual .S/^r;v;v, Spmai Rvporh on 
tiu' MiiU'ml R(siin}fVi oj (tr<nl Jininin Voh i: 
Tuny,-ten ami MiDiymu'sc One Third edition. 15 y 
Ifcnrv' Dcw'iyanil 11 0 Dines; wolh Contnlvulioiis 
by N. Hromeliead,T Ivastw'ood, Ch V. Wilson. and 
U. W. T’of.ock I’p. i\ +83 + 3 plates. (Soiitli- 
ampt(jn . Ordnam e .Siirv t v Ol]i<‘e ; London : K. 
Stanford, Tdtl , i<) 23 .) 2 s. net. 

Tills latest edition of tlic report on the Jirili.sh ores 
of tung.slen and niangam-se merely bring.s up-l(j-date 
the information contained in the previous editions, hut 
it cannot he said that it has brought out anvnew fact.s 
of importance. I’eiiiaps it only serves to eTiiplia,sisf 
the industrial unimjwrtaiuc ol the British sources of 
supply, 'remjiorarily l!ie War directed ullention to 
the domestK sources and iiui.sed these to lie adivelv 
worked, but unchT post-War (ondjtions, tlie home 
dejKisits have ug.iin been loiind to lie unable to compete 
with the riclier dejiosas tiiut exbt abroad. This i.s 
w'ell exemplified bv' llie ores of tungsten, the British 
output of which toudied nearly 400 tons {-kt annum 
during the War, while the output to-day is piobably 
less than a, qna^er of' this quantity; in the same,way • 


the price, which during the War reached 55^. per unit, 
is to-day only about< i2y. Furtlicrmore, the total 
output from Great Britain is only about 2 jI per cent, 
of the w'oild’s production. 

In the case of manganese ores the figures show the 
.same lendentv, though not to so marked an extent; 
this IN due m jiarl tc* the fact tlial the great bulk of the 
British ores ot iiaingaiu-Nt* are ti! low grade compared 
to the im|>orlcd ores. Tlu’ chief (ciUre ol our home 
sup])hcs Is m Korth-\\ cst WaU s, m Carnarvon.shire and 
Merionethshire,Imtli ol wha lidislrats arc well described 
m the present ri’junl '{’iK-se ores a]>peiiV to .average 
les.s than 30 jH-r cent, ot met.illu in.inganese, while 
inqioited (wes ^outcun at it'Ust 50 per <'ent. Evim so, 
how'ever, tlie tonnage t>l domestu ores is barely i per 
cent, ot tlie vv'oild'.s prodin Lion, and only about 2 ])lt 
cent, of our imports. Ivcunomnally. therehire, the 
Biilish production of IhuIi tlavse ores is negligible, 
and a careful study ol the lejHirt belore us allords no 
gnnind lor hofie that it will ever become a faeior to he 
leekviiied with in the world's markets h»r either mineral. 

Cciiinils. Liums and llicir Malfnals, Manu- 

laclnrf and Ptopnlifs. Bv Jh (‘ l-'dvel. Second 
edition, reviseil and jiarllv rcwiiticn. Vp. xxxi+' 
055. (Ntw'\oik; j Wiley and Sons. Inc ; London: 
Cliapman and Hall. Ltd., ige:.) 32.S. (>d net. 
IvcKKi.’s treatise on (enn-nts. although dealing almost 
exihisively w'lth Ameneaii pmUice, is one oi tlie most 
tliorougli works on this subject, and the new and 
levj.sed edition will hem cvpted as a standard anlhonty. 
The se.inly references to English pnntue are not 
always auinalc, ami the <'asiMl reader might suppose 
tliat llic imhistry m Great Brilain was nisignilicuiU, 
bill the mlormation m regard to the I’niled Slates and 
Canada is v'crv full. A more detailed aeiount of the 
tixcfl mcchanii'.d kilns w lueli an- novv assuming so much 
importance would have been welcome, as ihe\ are now 
i)e<'oming senous rivals oi the rotary kiln. j{ has been 
found possible Ui im lode a short account ol the high- 
alumina cements re<entjy introtlui c<l. idthough there 
is no syslenulK (onsider.itiou of their properties. 
'I'he sei lion on slag (emeiits is misleading. Only the 
older jxiz/olanu <emenfs, eonsisling oi mere mixtures 
of granulatefi Idasl-furn.ueslagand lime,are considered, 
and the much more valuable “ Iron-Portland ” or 
Blast-Inirnaco Jkirtland ” (ements, made by mixing 
a suitable grauulatevl slag vvilli (linker and grinding 
logetlier, are not even mentioned. 'I’lie clami.slry and 
phy.sics of cement do not receive attentnm, the treat¬ 
ment lieing pure!) enipirKiil, bul within ils limits the 
l>ook givesan e.M client surv ey of an imjiortant American 
industry. 

The Causes and Pra*en!um oJ (\mn\uni. By A. A. 
Pollitt. Pp. 230. (London; JDrne.st Benn, Ltd., 
rg23) 25.V. net. 

Tiik literature of (orroMon is exten.sivc, bul far from 
satisfa< lory in its scientific asjiects. There i.s,a large 
collection of tacts, but a singular lack of ro-ordinatiiig 
principles. Kaeli cxpcrimenler has hi.s own hypolhi.sis, 
wliicli fits a .small groujj ot observation.s, but usually 
breaks down when applied lo other, nearlv lelaled 
facts. The writer of tlie pre.senl work has jirepared 
a useful survey of the subject, although confining 
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himsL'if almast exclusively to work published in Kn^lish, 
and ivithout any (vidcnct- of first-hand observation, 
('oncretf exaiiipi''. so important in such a subject as 
tins, arc htrkine. and the reader thus little aide to 
]LK{i>e (il tiif ril.iiiu merits o! ih< rual In[)otli[Csc5, 
which arc, howcM i. hnrlv ami ai(uratc]\ dcM rihed. 
I he corroMoii <>! siccl boilers and of brass condenser 
IuIks js tre.ited more tu]l\. the sf<ij(»n on the latter 
subjeit iH'inti n jitinud Irom a jKimjdilet i>suul In the 
('orrosion Coininulec of tlie Institute ot Metals. ' The 
most N'aiiuibic pari ol iIk book dc.d^ with the pre\ entum 
or diniiniilion ol i orrosion, esjH“«jal]\ ol lioileis and 
condensers lleie llu* antluu' is CMcIeiith at lumie. 
and llu* ( h.ipieis on the solttaune and (h--aetatic»n ol 
water, and on the piotettion ol boilers b\ eUstrolytn 
methods, are hill\' iHustrau*! and <onl.tin muih det.id. 
fills poition oi the bfjrik iiu^ahl ha\e lieen i.ssiud 
alone, a pnx ednre win* h would li.ui lessened its rather 
higli cost The jiniitin^ is "mid, and the illustruUons 
oi [)laiU are very i lear. 


The Unkihiyu (o liiiuvom : fhf I'lrsi Pmi of the Urf>ot{ 
oj the Motkie J'jl/iioloftuo! hxfutiiliou to C'eiitml 
AJnro. 1 j\ the i<(\ CaiHui | Kosiia*. J*]> x\ i-i 
.t70-M2 ])iales {fiiTubridite: At the I’niversity 
J^ress. u)2 .^) net. 

ANTHRnpni.oi.U AI si leiK e owes a (h-bt of •.•ratilude to 
all wiiu vvere loinerned in the initialion and or;iafusa- 
tion ol tlie Ma» kie Mtbnolo^u.d I’Apedilion to (<-ntial 
Alriui: bill most ot ail to Mr Kosioe. b) whoni the 
iHLiinl Work oi investi^Mlion was carried out. 'I’his 
first instaliuiait ol Ins report is an iiu.iluable lontribu- 
tion to our knowledge, and will [u-ove an almost in- 
exhaustible mine of infornMUon lor the student of 
[>ninit!\e ('iistom and iielief. The <ionunanL jieojih' 
uf the tountrv oi Kitar.i are the ikiliuina, N'eyro- 
IJarnites. jiossdily o\ Galla .strain, ihou.eh tins is 
uncertain, ('ommi; from the nuilli-easl. ihev invaded 
the eountrv lu the lake leuion nmneihatelv we.st (i| 
U''iinda, pan oi which lliev now (xcupv.and subdued 
the Haheia, the aj^ru ultural neuro a!)on;iine.s. Amonu 
inueii wlmh is strikmii in tiu-ir tulture, the most 
remarkable Uatuie is tlie inaiuuT m wlmh their whole 
social and religious oreaiiisitioii eenlre.s .inamd their 
herds. 'Hu- entire routiiie of tlie kumly ollin- is 
ordered solely to pioniote by symjKilhetic inlluenn 
the wi ll • Iiein.a of tiie latlie The elaborate milk 
nlual, whi( ii Mr. Koscoc lias siiulied I'andullv in minute 
detail, nu'\ italdy invites comparison with the daily 
tult oi the Todas oi Soutlieni India. 


Viloiunit Jiiwile (!(' I.a (Uuna. Par J)r. II Martin. 
(Archive.s de Morphologic m'nerale et exjuTinientale. 
Fast. 15- Anaionue) Pp. 2U0 (Pans: Gaston 
l)oin,ju2;,) 25 I rants 

In tills volume Dr. .Marlin describes tlie results of the 
m\ CstipaLions wlm h lie has earned tailon the Aloustenan 
site ol l,,.i (^tiiin.i (( liarcntt) since 1905 Ills disc tjvenes 
included a kina’ number ol inanimahan icmams and 
of typical unplenients as well as objects of Inine. which 
at the time ot discovert ton.slitiited the first ev'idenre 
of the use ol hunt- ni ihe .Monstorian aue Much of lltl.s 
material ha.s formcil the .siilucet ol eoniniutueations to 
French scientific societies, and the .ueneral conclusions ; 
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are well known ; but anthropologists will welcome this 
careful and detailed study of the evidence as a w’hole. 
TIic author, by inference, does much to throw light 
! upon tiie habits of Mousienan man. and it is noteworthy 
I that lie is inclined to regard a certain (ondition of 
1 the equine teeth as evidence for domestii ation. His 
j most miport.(ni<ontni)ution toanthropologieal science, 
how'ever, was tlie diseovcry in loii ol the liuinan 
skeletal ninains now known as the La Quina man, 
and in 1915 of the cramuin of a ihild aged ci^ht, both 
falling wiilim the Neanderthal group. Dr Martin, on 
the ground ol inlerjoritv to tvpe in certain respeets, is 
dis{M>sed to regard l!ie tormer as female. 

Purdinil Chfou^try. P\ I'., f Dolmvard fPjcirs 
Natural .Seienee Senes) P]) wi ■ 267. (London: 
G Hell and Soils, btd.. i92_^.) jv net. 

Mk Hoi.mv \ki» hi tlie ])rciaee to liis hook lias some- 
llung to say cm tlie heiinstie .sv.stnn, alnail vvlueh .so 
I nuK li was saal a few \ears ago ^\’hlle we inav admire 
It at a sale distance, iu n marks. “ We arc at least upon 
sale ground when we believe tiiat n liith' sound know¬ 
ledge accjuired by the method o| direel leiuhmg is 
disimctlv more valuable ilwin imu h ha/\ and in- 
aceiirale knowledge gamed bv the so-called ‘ mctiiod 
ol research* wlinii is, of (oiirse. not tlie metliod of 
researeli at all. Init a .sort of game o! make belu-ve.’* 
lie has written a .sound and iisetul book on the lines 
lie ad\o«atis. It covers tbe ground ol the Si liool and 
Higher (Vililieate Kxarmnalions, and is suiluunl for 
Umveisitv .Si holarslups. but is wiselv not written for 
any exaniinalion Gtavimetncaiicl voiinrielru analysis, 
phvsuiil c hemistrv and ori^anic ihcmistiv an nukuied, 
Init theautiior has rightly, we tlunk. omitted qualitative 
anahsis The- course desenhed is one of the best w'c 
have .seen, tend the liook should become jiciputur in 
sc Iiools II IS evidently the work oi an (‘\penenced 
tcac her. 

J/ih. Pv (' Ainsworth Mitchell (Pitman's ( ommon 
Conmiodittes and Industries) Pp i\~i28. 
(London: Sir Isaac- Pitman and Sons, Ltd , 1923.) 
.^\. ml 

Mk Mucum.i. has dealt with the oriem of inks, the 
way m wlmh tirev arc made, and ihvir c luuac tcTLtic:s 
in a most mtcrcslmg and cbeiul way. 'Phe use of 
carbon inks, he shows, dates hack to verv remote 
jMTiods m Kgy[>l and Cjiina. The earliest menlion of 
iron-gal! ink !•> said to be in the. work ctf Tlieophilus 
the .Monk, dating to about the eleventh century a.p. 
Ifeioie tlie beginning uf the seventeenth eenlury, ink 
w'as made in the household, liut in itioq it was manu- 
laetured m Pans, later in Dresden, and much later by 
Stephens m England. Mr. Miteiiell deals with all kind.s 
ol ink, inc luding printing ink. 

Your linmdcast Receiver and Jloiv to Work li: Hints 
ami Tifisfot the Radio Listener. By P. W. Harris. 
Second Impression. Pjk ()8. (London : The Wire¬ 
less Press, Ltd., 2923.) (id. net. 

Tins l>fK)k cun bo rec’ominendtd to owners of broad- 
enslmg rerciving sets. A judicious amount of elemen¬ 
tary practical theory is given whicit will enable them 
to get the best results from their auoaratus.' 
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Letters to the Editor. 

[T^ Etiitor does not hold himself responsible for 
opinions exprtsscd by his correspondents. Neither 
Clin he undertake to return^ nor to correspond •with 
the •writers of., rejected manuscripts intended for 
this or any other part of Naiukf No notue ts 
tiikc/i of anonymous Lftmmnniciiitonsf\ 

On the ReguIarUies of the Spectml Lines of Iron 
and the Atomic Magnetic Field. 

SiNCK nur siiorL accoimt of tJie melluHl of obsei \ mg 
the Stark I'lfect with a .slahiliscd arc was wnticii (sec 
Natukl, March 31, p 431), \vt* have made expennuMits 
on about twenty ddferent jneials With elements 
having a simple speclrmn, as silver, copper, 2int',and 
otiicrs, the si‘paration uf the lines into diilcrcnt series 
is hKihtated from the similanly 111 the winged 
appearance of the lines in the strong hettTogcueous 
electric lu‘ld near tlic anotle, though the bioadeiung 
is gontaally asyimnetru, and tiieie is some fhftereiux' 
among the ])olansod components. 'Hie cxaminaUon 
of manv thousands of iron hues is not yet comjdelcd, 
but choosing hues between to 3000 A sliowmg 

the sinipk'st type of tlie etiect, in which they are 
enhanced arnl slightly shifted towards shorter wave¬ 
lengths. Aco ha\e found tliat a Jew lines can be 
airaagod in regular triplets, (puirtets, and sextets. 
These mostly belong to spark lines. In mhhtion to 
thcsi' regularities, we can arrange the enhanced lines 
into a kirge miinber of quadruplols as shown below : 


11 ; I 

^ - 3 4 

The fiequeucy ditfcrenco, >(1. >), is equal to 4i-(3.4) U» 
a fraction <iJ the wa\’(‘-mirnber p'r \ m 1 ho rel.ilions 
between ht-fj,.*) ,nul ^^(^,3) ,ue x.inous, but the \alues 
ofA>-(j.3) and and es])eciallv those of ^>'(2,.^) 

a .fl .ire (otniuou to m.inv ot lln* «iu;i(lni]>lets 

The lem.irkableniiinerital rdalioii between Ai>{i.2)’s 
IS that tlu‘\ come out in grotijis ns given in the 
>^ui)j(.>incd table 


(.JOlip, 

Nv.. ill 
C'li.nlrapicf' 

\U-m 

KtiifCMt AHi.s). 

a 

> 1 

5‘) 0 

55 to (>H 

b 

hS 

I1I-7 

io<» to 121 


t'> 

l.s..-., 

171 to 107 

d 

^-1 


230 to 202 


0 

302 -o 

.(5.) to iTS 

/ 

-17 

.}22-4 

4M ‘1' 4,!5 

S 



■Vn to 405 


— 


_ 


\'alue.s outside the ranges above cittsl do not aiq^eiir 
Coimlmg from group (u), Liie mean A»'(i,2)’s. exiepl- 
mg the secoTul, are alnio.st <*xac.tly in the lalio 
1 ; 2 : 3 : q : 0 : 7 : 8. 

It is singular that 3 docs not imter in the above 
ratio : the absence of this number will pnibably 
underlie the principle of choice. I’erliaps the above 
ratio has some bearing on the quantum theory, and is 
connected with the inner quantum number {“ innere 
yuantcnzalil'’) If wc interpret the. cxi.stciice of 
regular sejiarations as due to the action of an atomic 
magnetic field, the above relation seems to Ixs one 
aspect of Jtunge’s nile in the Zocraan effect Taking 
363 as the standard separatum, the alwjve ratio can 
be written as representing i/O, i/3, 1/2, 2/3, 1, 7/6, 
4/3. ...The intervals of quadruplets in,group {^), for 
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which Ak(i,2) *5485, frequently occurs and is closely 
related with the separations of numerous (quadruplets, 
so that it seems to have some important signification. 
The same number occurs in two regular triplets. 

Tn forming these quadruplets, there is no criterion 
but tliat ot taking the intorMil -i!'{r,2) - -^>’(3,4), with 
corresponding symmetry lu the intensity of lines. 
.■Xnalysing the distribution uf lines, it is found that 
the same hm* can ho looked upon as belonging to more 
than ou«‘ qmulrapift .Most oi them aie perhaps not 
real cpuulruplets, but belong to ]>orlion.s of more 
complc.v .sepanitions, tlur ttiie uatiiri* of which is 
dilhcidt at pioseiit to uiiruwl liealuig with many 
luiiulieils ol lines, cliauce tonu iilentesmay frequently 
octur, yet the probalnht\' ot the evtslence of regular¬ 
ities can sc.ircely be doubted I'sentually, we shall 
he able to arrange tlic non lines m spectral series by 
ulilisiTig the tSlark efleti, if suth ieall\ exist 

If w<‘ a-ssume that the sc'paratiuns arc due to the 
Zeeman ellet.t of the atomic nnigiietic fu-hl, they will 
probably amount to alupiot ]i,irts ot a normal triplet, 
if they lollow Hniige’s niiu. This is not usually 
obcyexl 111 iron lines by a])plying au external field, but 
if we roughly assume tJiat ilie triplets (4i'(i.2)•^•485) 
arc uoimal, llw field must ainuimt to 10^ gauss, which 
will approxinuitely- give the order of magnitude of 
magnetic force acting on the light-emittnig electrons. 
As the aliove value of A*' corresponds to the widest 
separation oliserved, the iudd will be generally 
smaller, by clioosing if 35,1. which is ioimd in one 
of tlu‘ triplets and a number of quadruplets, the 
atomic lieh! is found to be (> Ox lo* gauss, coinciding 
with the value h»uu<l by Wriss fiom rx^ieiiments on 
magnetisation Tlu.s gives sluing support to the 
magneton theory, and though the jirublcm of atomic 
held IS still III a liypothetical stage, tlie close agree¬ 
ment ol The results obtained from measurements 
made on dihereiit phenomena is woithy of further 
Consideration. 

in llolir’s equation foi < aluilatnig The frequency of 
light, tlicihangeofclcctncencigy is taken into account 
onlv when an electron passes from one orbit to 
another dining the emission of light If vve assume 
tliat, m liu' mtenoi oj an non atom, a stioiig magnetic 
(leltl as given af>ove is prevalent, wo must also 
('\amine the c.liange of magnetic energy during the 
eims'ium. 1 his .ulds a furtluT unnpheation to the 
discussion, esjiecially w lu n the orbits are not coplanar. 
The <iuestion is. wdiero does the imigiielic held cxime 
tioin , does llio scat he m the niu.leus or in the 
orbital motions of eltHtrons^ The mtneate nature 
of the spvstral lines in leriomagnetii metals may 
ulliniatoly be Iraeisl to iiio existence of an inner 
atomic field. 

The hsT of lines and ddlereiit siqnirations will be 
published sJiortly m the Japanese Joifrnal of Physics, 
vol. 2. H. Naiiaoka. 

Y SutauKA. 

Institute of l‘[ivsic.;d and ('liemical Kcsearch, 
Mongo, 'I'okyo, July 20. 


Embryology and Use-Inheritance. 

Havino road with gieat interest in The supplement 
to NATURh of August 18 i}i(‘ Huxley lecture of my 
friend Sir .^^thu^ Keith, and the coinmcnts upon it 
in “ Current Topics and Kvents ” of tlu* same issue, I 
should like as an emluyologist to make s»me remarks 
on the subject Sir Arthur, in his fascinating style, 
deserilics the manner in which during development 
iiKktlorcnt embryonic cells are marshalled % as to 
build up stitiolures of functional aixl adaptational 
use. He arrives, however, at the surprising con¬ 
clusion Uial “ functional adaptation . . . IS a property 
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rerident ia tiie embryoniQ tissues; the effects of! 

. in the parent can have no inhueace on the machinery?* - 
s’; . Sir Arthur^ therefore, if I understand him an'^, 1 ' 
''Opines out as' a predustinarian orthogencticist.,. The 
Vtitporiences yf the animal have no influence in shaping 
i the structure of its otihpnng. In this attitude be 
outdoes that uitra-mendeiian }*rof. Morgan, of New > 
York, who, wJk'U cunfrunted with the problem of the 
ultimate (.juiscs of Iun "mutations,'’ ailmitted that 
no other source cuiild be found for Iheiu except the 
influence of tlic environment 

Wliat reasons does Sir Arthur adduce for what 1 
may term ins despairing conclusion ? fu the Jasi 
analysis they reduce thcmscives to two, namely: (r) 
functional adaptations—such as tlic shajic of the 
crovens of the molar toetii—and tiio separation of the 
peronams tertius museJo from the extensor innsi.lc 
of the little toe, ctune into existence m the tunbryo 
before there is any possibility of the perlormaiKc*s 
of the functions to whicli tliey are adapted ; ami (i) 
Sir Arthur can com rive of no mechamsm bv which 
the habits of (lie j>areiil can influence the embryoiuc 
machinery. 

JVow «ijt'ji I..im.iu kisni is c/isxnis‘'e(i on gi(.>iin<l& 
such as these, it mndd Jta\e bucii jusl as well jJ Sn 
Arthur hiul ni.ule iiimself acquainted with the form 
in wdiich the Lanuirckian thcoiy is held l)y moiiiTti 
biologists. May I briefly retiesh his memory ^ 
Modern Laniaickisiu may lie stated as foilow.s : 

(1) An animal exposed to a new envnonmcuit 
nc^ificH its liabits, so ns to adapt them lo new needs. 

(2) New li.dills, jKnsJstenlly ludulgetl in, entail 
nodificatious of adult stim.ture 

(3) The oilspimg of .imtiuds wlucii Jiave adopted 
;he new habit, if t!i(‘\ remain in the same environment 
is their parents, ti nd to nssuim' the new liabits moic 
piickly and 011 shglitei sliniulus lliau did their 
parents, and to diwelop the loircspondiiig stnictui\-s 
it an earlier peiiod ot tiiiuv lives 

{4) Ultimately, w lion the new habits liave peisist<*(l 
or a long time, //w ioirt'i,poHdivs struUnns tuuhc Ihcir 
ippgarantf tii (kvchpmeni before the performance of the 
unctions to which they mo (uhipicd. 

It is obvious, lliereiore, that all Sii Arthur Ivcitli’s 
irguments against " um- iidientHiice ” arc irrek vaiit 
o the question at issue. Sir Arthur is a IniHsuit 
nanuualun embrj-ologist. Were he a loinparatue 
imbryologist la* would be aiiju.imled with <Mses 
vhich would stagger men iiiin 111 Ins opj'Hisili*!!! to 
-amarckisin. 1 u lil gi\(> oru'. All Macrur.iiunn.(ace«i 
lob.stcrs, piaw ns, shninps, oU ), when seekingietreat, 
nove liackwauls and stii\'<‘ to thrust the alidomen 
nto a dark crei ice Hic Iiermit crabs lia\c adopted 
he habit ol inserting the abdomen into the curved 
lassage of an empty gmstropod shell, and in coii.seipience 
he abdomen has Ix'corne cur^■(’<^. The young hermit 
rab, however, in its last free-swimniing stage lias 
n abdomen as symmetrical as that of a .shrimp; 

)Ut when it .sinks to tli<‘ bottom, hefon it has 
ound an approptiaie she!!, the abdomen has alreadj' 1 
lecoine curved. J^ues Sir Aithur ask us seriously to ! 
•elieve that this curvature lias liceii produced by i 
oine mystical " ail.iptatioiud ” mechanism among 
embryonic cells,” ami lias had no relation to 
arental habits ? The paragraph m " Turrcnl Topias 
ad Events ” iighth’ state's tliat the crux of the wliolo 
iscussion is the proof ot the actual eMstoiuc of 
Se-inhenUr.t e. Many ot ns believe tluit by means 
f well'thmight-out and jiatieiitlv execub’tl cxjieri- 
lents this pioof has already been given. Those who 
?fuse thoir assent may Lie <li\idod inb' two classes, 
amcly: (a) those w!io aie unacquainted witJi tiie full 
etaila of the expeiiinents; {}>) tho.se who arc 

:cjuaint^ wdth these details and stn\ e to escape from 
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consequences by i 'tril?utinj|'^.u3d 
,;^'thia.?iscperiiritoS;ffr.- ;-tt is obvious torn 
'^thetic reierences.to Kamm^rer that: ir.Attbu^^^ei^’ 
^lcmgi\td the first of these categories May I 
mend to him a more prolonged and ex' ensive study of 
Kainmcrer's papers ? ’ 

'rbeparagraph in “ Current'J opicsand Events ” gofes 
on to slate that every failure to demonstrate use- 
inheritance strengthens the l.)an\inian position, which, 
IS adopted by the best and most philosophical vvorkera 
in biology to-day 'I'liis is a statement which I 
frankly fail lo understand. I.)arwin was until the 
close of Ins life a cxjiivinced believer in the existence 
of u.se-iiihenlancc, although he did not regard it as 
the sole factor in evolntioii. Who are at present the 
be.st and jno.st phiUnsophical workers in biology is, 
of course, a matter of opinion ; 1 should think that 
I>arwin, if still with us, would put m this category 
lho.se wJio had the widest acquaintance with facts. 
If lliis criterion be granted, then 1 may remark that 
the lK*h.t pakeontologists and the best sy.stematic 
ztMjlogivt.s whom I know are .strongly inclined Lo 
ruJo/)r the Ldinan kian poinl ul etew. 

Ear 1)0 it fiom me to .say a single ivord in thsparage- 
ment of that great biologist Huxley, whom Sii .Vrthnr 
Keith cJaim.s, and 1 have no doubt nglitly, as a 
predelerininist hiom Huxley 1 received iny iirst 
I attraction to the study ol luology, and it has iaileit to 
I my lot to succeed Inm in in.s thair. I am convim.cd 
that if Hiixicy weie still alive, and iiad learned from 
Sir Arthur Keith’s bnihant exposition file wonderful 
facts of the indiilereiice of tnnbi yomc cells, and Uioir 
capacity at netd to form anv kmd of tissue, lie would 
find It chllicult to persist in his conception of the 
'■ germ-j)lasm ” as a niachini'-hke mosaic of moletule.s. 

Sn Ailimi eonqures Die embryonic cell.s to an 
armv of workmen capahk* ot vaiioiis task'- whose 
eiieigies me c<i oidmatc<l 1<» :i ('oinmon end not by 
a diiectoi but by Iioniumcs 01 clicmjtal mi'Ssonguis 
whiih they send to each other 1 irnisl liankly 
coiiless that it b.iftlcs all my jiouevs to coiu eive lunv, 
from an unotgamsed mob bt unddti'rentialed < elis, an 
organised structure I'ould arise solely l>v tliuii imitiiai 
inllueucc. Certainly the nm.nint' oi lonstaictive 
work aecomplisiied in tiieso cucumsl.inces by a crowd 
of Jiritish w'orkmen w<jidd be a nmms ’<piantity. 
Surely the lufliK'urc which organises and marshals 
lliesc colls must be one external to themselves. 
I'here must, in the ileveloping embryo, 1)e .some j'urt 
w'lnch takes the It'ad and emits tlie p’nmaiy iionmmcs 
which umtrol the action oi tlie rest This I pointixl 
out m niy address to Section J> of the IJriti.sh Associa¬ 
tion in iqtO May 1 illustrate this ]>y an example 
taken from a R'cent papei by K mid and Spemaan with 
which Sir Arthur is possibly not acquainted ? If a 
small portion of tlie develojung nerve-plate of Triton 
alpestris Ixj graltcd into the ectoderm of a gastrula 
of TtHon tecmaliis in a region where normally the 
neural plate is not found, it will organise the ectoderm 
cells around it into a neural pkite. in the midst of 
which it will be found, distinguishable from the cells 
of the host by its dillerent colour. 

Let me m coaclusum suggest to Sir Arthur Keith 
that these primary hormones or ” formative vStimuli,” 
which initiate development and give it its course, arc 
the physical correlates and bearers of the mcmoncs 
of the race, stored in the cgg-cell which has in turn 
rwcivcd them from the ti.ssues of tJie parent genera¬ 
tion. K. W. MacBkide. 


As 1 read over the homily which my friend Prof. 
MacBnde has addressed to readers of Nature in 
general and lo myself in particular—one wdth which 
we are.^l.bccpming familiar-^I was renijn,di of an 
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e^perienl■ sufeed by HuJdey when he lectured At 
tlie Royai Institution pn'.the cereboDum. At the end 
-of the lc< cure, a devout hearer approached to inform 
him lhai she had understood and enjoyed the lecture 
—with the exception of one point—was the cere¬ 
bellum inside or outside the skull ? After I have 
filled 24 columns of your valuable space to prove that 
Huxley was altogether right when lie denied that 
use-inhcritance played any part in the evolution of 
man-—or of any other annual—Thof MacHride, after 
reading these columns, turns round and practically 
asks nie if I have heard of Katnincrer i 

If Ih-of. MacBride will be so good as read my 
Huxley lecture again, he will see that 1 neither 
affirm nor deny the doctrine of use-inheritance What 
1 iiavti domed, in as clear terms jis arc in my 
bulary, is lltat T^aniarckism -wlu'lher of llic original 
;Sof) vintage or of tlio brand Ijolthsl in 1023 by Pn»f. 
MacHrule -lias had no part in tin* ('volnlion of man 
To gi\e iny riMSons for this conclusion wouhl compel 
me to inilicl on the re.uli'rs of \\u ui: ci repeiitum 
ol my Huvh'v Leclarc llert' 1 imisl eonlenl m\sclf 
by sa\mg that Lamankism gi\es no t'vplanaluui ol 
man’s devc!opnn*nl.tl lustorv, none Ins .matomv, 
i1 leaves tiu' anci'stral Joims of man. such .is we 
know of from tlu' disco\ er^' of Iheir lossil remains, nn- 
explaimvl, il (.imiot explain llie ciiaincttTs which 
ddJcrentiate om* laii.il type of modern man liom 
anollier In brief, the tenets whab Prof Maclhulc* 
clings to with such I'ulelity raimof sitvc llio piir|v>ses 
of e\en a worising Inpnlhcsis loi the mo>h*rn antliro- 
jiologist 

Prof Maclhlde is good enough I0 snggi-sl that 1 
slionld lie st.iggi'retl did 1 loiow of cert.mi l.iols with 
which conip.ii.tli\'<‘ eml)r\ologists ari' fannli.ir Well, 
I do sometimes make littie exeiirsion-> mb) tlie realms 
of iiiMTlebrali' enibr\-o!og\ ami liaiiklv (onfess 1 
am st.legend 1>\ the l.uM that men who an- l.umiiar 
with tile (il %(lo[iinentai liislojies i.>l Jiivei let)rale 
aiuinals can ha\e .ni> Ix-lii-l ol l,.imanl<isni as a 
fat I'll-in evoiulion Kiirn. 


Solar Activity and Atmospheric FJoefrkify. 

Du. k’s com teous attempt (Naturj-, August 

11, p 20^) t() rei uiu lie our t lews tespe< tmg the i-on- 
iii'Xion he believes m between sun-sjiots and .ilmo- 
spheiK eleitiKUtv ealls tuj a repiv 1 should tirst 
cx]Tnii tiiat we ililler as regards even the lonnexion 
between sim-spots and teiiestiial magnetism A]»par- 
ciitly wc tK)1tj aoi'ejit the relation 

li a . . . . (i) 

between Iv, the range of the regular diurual variation 
for the Year, and S, the smi-S])ot number Here a 
represents tlie lange for no siiii-spot.s and roof) the 
increase in range for a sun-spot fie(]uency ot 100 
The value of uu)hl<i v.Lnes wilii tlie magnetic element 
and with the station, but is usually in the neighboiii- 
hood of o-iS. The further relation meiilioneil by Dr 
Bauer, p. 204, “ an iiiciease of 100 iu the sun-sjK>t 
numbc'r would coi respond ;o a decrease in the m- 
tousity of magnetisation of the earth of alwuil o*i 
per cent ,” is not a result I consider provtsl If it 
were true, there should be a decided ii-A’ear period 
111 the secidar change, ('kniiis to have cstabhsh<‘d 
such a perioil fiave been ni.Kle, but sinuu to me to 
have broken ilow-n (.hute leceiitiy lailnre to detect 
the ]jhcnomenon at J-’aris, one of the most salisfartorv 
stations, has been aiinonncc<l by i\I \. Aiigot (Amt 
dc rinstitut dc I’hy^ujuc dn Globe, Pans, 1923, p. 28H). 
But if Dr-.Baucr ajid I arc not exactly at one on this 
point, we are at.least agreed that''tfie. influence of 


sun-spots on the absolute values of the magnetic 
elements la exce^infly small, if not zero. 

Coming now to the potential gradient'^ of atmo¬ 
spheric electricity. Dr. Hauer claims to haye^ estab¬ 
lished a suhstanixal spot influence both on 
tilde of the diurnal variation and on the mean vwue 
for the year. In the Physical Society paper to which 
he refers (Proc. Phj-s. Soc , Ixindon, vol. 35, p. 129), I 
atlempte<l to chei.k the allegerl sun-.spot influence 
both for the diurnal range and the absolute value by 
means of formula (i). In tlie case of the absolute 
value, U represented tlu- mean value of the potential 
grarlieiil for the year. In addition to results from 
the Kbro Obsetvatory on wlmh Dr Itaucr had 
mainly n-hed, 1 employed d.il.! from two periods of 
yeai.s at Kew, delermmiiig ii and b in all cases by 
]ca.st squares. K.xeept m one lase the value found 
for UHtbja was ixisilive, but it was much below 0*8, 
and Lli<‘ values found foi the torrelation toelficients 
vviTe ItK) small to warrant tlie conclusion that a true 
stin-s|Kit mlluem.e had Ix-eii matie out 

111 Ins re(.cjit letter i>r. Lkniev does not impugn the 
accuracy ot my mathematical work What he does 
IS to employ instead of (1) a foinitila of the type 

K a'+//S-^c'r ... (2) 

vvliere S is now (li<* ihlleicuee of the .suu-s]>ot number 
fiom its me.ui v.ilue.and '1' the time m years counted 
from the middle of tlie period We may, I think, 
tieat it as a m.ttheinaiica! certainty that tlie observa¬ 
tional results mn.sl heexjuessible cmi.i'/y bv a formula 
of the fj pe 

y(T) 

Wh.it Dr. Jkiner has loimd is th.iL lor one particular 
peiiod ol years/"(T) /'"I'givesa good lesultat curtain 
stations, nol.ibly Ivbro and Ivskdalemini, which lie 
l oiisiders good, ,itu! a less good n-sult .it other stations, 
Potsdam and Kew, whuh In- lonsiders infc-iior. He 
would no doiil)t g<-t a slill better r<‘sult if he put 

/(T)-tT -l-rm 

Ihil is ihe gooclu(‘ss of til, in sm li .1 case any evidence 
of the real exislence ol a sun-six)t inllueiice } There 
imglit, for example, Ix' an exicllenl lit with //--O. 

'I'heie may admittedly ho spec i.il (ondilioiis in 
which something is to 1«- said for .1 lonmiki of type (2). 
As 1 showt'd Some yeais ago, the absolute value of 
polc'utial gradumt at Ki-w, ami jiresmnably else¬ 
where, IS alieiLed by the visibility (purity) of the 
atmosphen-, potential tailing as the' visilulity rises. 
Jf tlu* parity of the almospiu-fe at a station improved 
at a uiiilorm rate, poteuLial giadieiit vvoulil naturally 
fall, and it might be a propc-r course to ajiply a cor- 
rectiv'e term /T, with c' negative as found by Dr, 
Uauei at the Kbio, I’Kkfialeimur, and Kew. Again, if a 
.station vvemt 011 ap[)lying an unaiicibh- factor for the 
reduction to an inhmte pl.ine, w lule the factor was 
leallv alteimg owang to ('ontinuous deterioration of 
the nisulaUon or other nistruniuntal cause, a corrective 
lenn rT with c' nngaliv^o might be justituible if the 
rab- of deleruu-alion was uoiistant. 

'I ho loaaons' a.ssigned by Dr. Hauer, p. 203, for 
consulenng Kew an inferior station are 1 he large size 
of fjij. the iTitio of the ainpliUide uJ the 12-hour to 
the 2j-hoiir Kourjcr w.tvi*. and the high mean value 
of potential. Now 1 eiin imagine .inoVier critic 
holding—and with equal rea.soii lhai a low value of 
and a low mean value of potential gradicml are 
Ixilli symptoms of mfenonty eithi'r m the site or in 
the apparatu'- Hc' might even suggesfcthat the mean 
values at the Kbru, Hbuiui in i<;2i and /(ivlm in JCj22, 
are outstandingly low 

If a high mean potential gradient is a sign of 
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inferiority, the 4»ood chaxactcr ol JtskdalQinuir seems 
difficult io explain, as tiie value there makes a much 
closer approa(.h to the Kevv than to tlie Ebro value, 
the laiUT benjj;^ notably below what l>r. Bauer puts 
forward as rlie norinai Nt'ain. if a hi}»h value of 
Co/Zj is a si','!! of mil riorit \, is it iiol .stiaijj»e that CgA'j 
is liij;;IicsL ai K< \v 111 suinnier wlun the iKiUnitial 
firaihcrif, is low (‘'ll ^ fdn o and I'.skdalemini h<i\<* a 
variublf- iitnnbcr oi monthly ‘iniul flays, while at 
l\c*vv with r.tif ( 'voe})lnins the nunilM-i js uiufc>rin 
Weatlier t'Jiiflitnins nsuallv reduce ihe iiunilK'i ot 
<{uiet da).s nseii at Ivskflaieinmr fielow the l\ew 
miinbor JO. Ilins u pnon \u'should have 
Kew to be tin sl.itioii Usist alftHled bv accidental 
irregularilii's .\»<oi<lin^ to j>i. I*.am“r the si^ii of 

(liis i) “ jnav fiepend upon whelher the sun-spot 
cycle . , Is bc'Iow or .ibose avtTaf'e dovelojuiient " 
Apparently lie espefts .1 nwolulion.iry i halite fioiii 
a steady fall to a ste.nl)' use and coiixtTselv ’ Jl is 
obvious that 1/ a ste.idy liiU did ”o on at the J<brf> at 
the rate {jhtanied 1*\ 1 h llam t wt“ slnmld bidore lonK 
liave the {Joteiilial j^raiinnii lU'j'.itue. 

I'ho fact iliat Ih. Hauer iinds nef;a1n'f“ a allies hir <' 
at all tiirf'c slalions, I'.Ino, i-lsUdaienuiir and Kew, may 
possess some physical si^uificaine nuieJ.ittid to sun¬ 
spots. Jn mv Physical Society pa]>er 1 referred to 
volcanic dust <is a fmssible natuial a”em v inlluennn^ 
potential yKHhcnt ovet wnh-areas. li\en thenttem)’ 
ofmannniA ndliierm'a considerableaiea. ’I Ims I had 
myself rej^anled llte \aliu’ loi I'Ui ,i\ Kew as exiep 
tionallv low, and atliiind<‘t{ Hus at li-ast in part t() the 
abiumnal j>uiit> id lh(' l'■n^^hsh alniospheri' brounhl 
about by the (.oal stuUe .\( all iwenls Die mean 
value fur I'k’.', nnhisc llial at the fcbio, shows a 
substantial rise 

lu N'lew of 1 >r Painu’s tonthnimji leiuarUs it may 
not bo annss to j>oiiit out that the eaith's atnu)- 
sphoic IS ,m‘iierall\’ lielnwed to loiil.iin .111 et|ual and 
opposite < h.n.ye lo lite « arth’s surJai e 'riius the total 
charge on the earth as a jilaiut wouM secun to be //// 
wbotiier a Run sptd mllueuc e exists or not 

C CuKi-.i:. 

August 17. 


Colour Vision and Colour Vision 'i'hcorics. 

In Jus letter pubhshifl in N.mcki of Atigiisl 25. 
T>r. Ediidyi'-Ciieii sei-ins 1<.» afliinl the aciiir.uv o{ 
tin- dednetioiis from the tiuhromaliL thetuy whu-h I 
made in tlie issue ol Ani;iist j But, in maknif' these. 

J used u<» idhi-i ])ostu!al(‘ than tlial »)! Hu* lai.t ol 
normal tin liroinasv in the sense iii wlmh the woid 
is used, trn livoniiisy is now a tpialitaiin-lv and 
quanlitaliveiy piocetl i.nt, allhoiigli at the time of 
its first asseiiion it w<is in eonsulerahJe part hyj«>- 
Ihctical. Stnet lo^ual ileveJopmenl (wliuli may be 
niatlicnialuaJ wlnm necessary, since matheinalus is 
merely syntbohsed Irotn this jioint of a’jcw) leads 
directly to the <’xpl,ination of certain phenomena 
wliich Pr. IdindKe tueen had thought to lie un¬ 
explainable on the basis of truluoinasy. il the 
logical docelopmonls are sfiinui, the conchisions are 
inevitable Put he linngs forwaul three other facts 
which he still consid<-rs to be inexplicable on the 
theuiy. 

First ; a man, stalcfl lo be coniphdely “ red-blind,” 
can recoguiso leii as Ciisih .is a nornial-bigliled person. 
From the trn hvom.itu }>omt fd view' one might 
say, Wliy not No (hmbt tlie trim "red-blmd” 
might prcfeiaf)l> be in'mied, sfeiiig that it is a lehc 
of the ” hard atom ” stage tif the theory ; but the 
theory does not give tim usiih that dichioniat of 
that type cannot distmgiush icd light from oilier 
lights. The ^notion that it inuat do .so is a survival 
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of ideas held under the restrictions of the early 
applications of the theory. 

Second : 50 per cent, of the dangerously colour 
blind get through the w'ool test. Again, Why not ? 
Tlie tluKiry would only use the fact, if granted, to aid 
in finllier elaboration of the details of tlie visual 
pccnhaiities 

'Ihird* lilt! thcoiy is said to i.nl to explain the 
class ol (oleuii vision vvlucfi Hr Kdiidg<*-(lreen denotes 
as tricinoinatic, in whudi yellow is not n'rognised, 
the regieui ot tlie sjH'ctrnm oempied bv vi'Iiow lines 
iK.'ing calk'd rotl green. 1 c.innot occupy space here 
in sh«»wing how this is diii'illy piedu table as a 
|K>ssil)dily on the tiiclinimatic b.asis. I liave discussed 
it, and oUuT sik It cases, in niy bcKik on colour vision. 
Or Edndg<*-Clifen sa5's that, m Hus cast*, tlie inU'r- 
siHtion of Hie flu.hitunalic curves shotilil be shiftetl 
tfmanls the re<l (»n Hie tTulirftinahc tht'ory. and Hioy 
arc not so sfutted. ’llie statenieiiL is niislakcn. 
'riuTc IS no such Compulsion on tiic Ihcviry. 

’Ihe slatcments in l>i. Idiiidge-drecTr.s last two 
seidences are ill vouipletc agieenu-nt with the theory. 

I h; s.n’s also that the thcoiy is burdened with scif- 
ineoiisistcnt siibsuiiary liypotlioses Actually the 
Hieoiv JS based, and based alone, on two jHistiilaies ; 
Hic ‘luaJilative postulate ol truhmmasy, uiul tlu* 
niiantitative ])o'-tnlate of the iiiteusily l.nw. \11 
futtlier devilopnu'iit is sti.iightforwaid, any delirnte 
(oiistimlivc piesuuiption being used in ilinslialion 
only, an<i being cle.uly stalerl bv lielndiolt/ to be 
‘.jude inessential Jn Jaet, Jic Jell llu' iheoitoi.illy 
tinbuiileiied with fixed picsnmplums ir’gtitdmg 
strii* ture ami function 'Hie (is.ition was lo * onu' 
later. pi<»b.ibh' bv wav of many '.upplcineiilal theoru's 
constjiiant with it All. nu iudmg Hie views of IM' 
Jidudgr-Hieeii, mav jiossiblv !u Ip 

I w<jul<i .Ippe<d lo Di l'dll<!ge-thecn lujt to [Ut 
Ills view'- ag.iinst the tiKlironiaii' tlieory, bui r.tthei 
tit lousKler wluKUi thev m.iy siijipIeMieiu it Multi- 
(liiomasv higher fhau !ri]tlo is wnhoiu evirlenoe. 
Jl he .11 ( e]'ls l)r Houston’s work mi (he mat iiciii.'Heal 
expie.ssioii of Ins views, lie Hut”l)\ in.ikes tliein 
truhlomalic m (h< usual sense of the lenn JIj.s 
vu'us in.iv supplement the Hieoiv on the sale of 
fiim uonai )>liv siolugv or psyelmkigv , lliev i aunot 
reliite it <tn the foriiUtl Side W Jh iifUi 

August 

The Phosphate^ Deposit ot Ocean Island. 

On p 7<S7 of Nmi Ki. of June o, wliu-li 1 ms jud 
readied me. a imtue appistrs, under the lu-ading of 
” Mineial I'Vrlili/eis,” ot nu' paper on 'J'lie Piios- 
phale Ik'jxisiL ol (.kaxin island” ((Jiiail. Journ. 
Htsd. Soe , voJ Ixm\., )). i. I'U V) 

As this notue nnsinlejpi(‘ts certain of Hic state¬ 
ments imule in the p<ipor, I beg the courti'sy of your 
space for th<* utaiessarv corrections. 

(1) One of the points emphasised m the pajier i.H the 
gradual and uniform change winch 01 curs in the 
cotujKJsiLion of the deposit as one passes from pcri- 
meter to centie This cliange js so n*gular that it 
can be cxpiessed by a simple formula. 

Tlicre is no iioinial -SS per cent and no '' level . . . 
where the phosphate smks from its normal 88 to 
70 j)cr centthe cliange being gradual and without 
break from 79 to 9.* per cent 

(2) The dt'posit cannot lie truly described as 
having "a depth of fully fifty feel.” As staled in 
Hie paper, it is sometimes as nmcli as 80 feet thick, 
but u.sually less Ilian 50 feet. 

(3) TJie exce-s-, lime shown by analysis {i.e. the lime 
over and above that required for the p^iosphoiic, 

. carlxjiiic, fluoric;. aud’^suJ^UEic acid Radicals) varies 
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directly with the percentage erf organic matter and 
inversely hiith the percentage of tricalcium phosphate. 
It is therefore more rational to assume that this lime 
is combined with the organic matter than to state 
(as has been done) that it is present as a comixinnd of 
the type a(Caii’jO,).v((hO).aH20, 

Dahllite, ^Caai’^OB.rClaCXh.ilat), is not inciitioued 
in my paper. The idea of iLs ocdirrence is not 
rejoetrcl bv mo, however, as jfs presence is not in 
conlhct uiLli the ohemitial analysi's, no e.\.ct«s lime 
(as defined above) hcini; reqmnsi for it. 

That llio calcium huoncle shown in the analyses 
(about 3 per cent) is pve.sont conibnnxl ;ls apatite to 
any considerabli' evten L is unlikely. Iroiu lh(‘ heliaviour 
of the ])hosphaLL‘ to reagents ; the pnrci varieties ol 
Ocean Isluml phosphate hi'iug. ior example, alinobt 
Coinpk'lcly solnlile in cold, dilute hvdrorlilonc aetd. 

l.AUNcm.or OwiiN. 


Monlorin, 

Republic ot t'.olombia. 
South -\rnonca. July ii 


1 HOi’i: that no onv. who consults Mr. Owen's intei* 
csling ])apcr will ha \ c Ix-en mnt'h troubled by misuiter- 
yiretations on m> yiart. The words ''normal HH pei 
cent.'' «ye based bn tile aiudysis on {>. T3 ot the pa]HT, 
whii'h is s,'u<! I0 be “ representative “ and gives ^7-5 
per cent. I hope, again, that no leader of my note 
would suppose tiiat <i level ccvists in the rock ul vvludi 
the ]>hospJuite ioTitent dlops suddenly to 70 per cent. 
1 sliould have v\ rUleii “ has sunk ” for " sinks " 

In suggesting on p n (>f tlie paper, and in his Idler, 
that lime is associated with ttiu organic mallei in the 
piiosplmte, .\Ir <.)wcn raises a vju<*slion <>f wide 
iinp<irl.i]u-e llie spe« lal adsorptive mllneme tif 
orgarih colloidal g( !s m .sods is now vvell known, and 
j\I]' (.)weri iloiibtless sets a good cNatUph* m not 
pi siuiijng the piesenci' of dalillile or any other 
TuunT.il unless it <nii be ri'fognised by .syiecitic 
chanii lers in tlie muss IJie rather deluMie fibrous 
crjsTallisaliun of dalillile may be lt»o)<eil Jor. We 
must ifinembi'i that A ianioix and oi‘'er mmeralo- 
gjsfs OiOgmsc d<‘lnnt(‘ speiiesof mmeial “calcium 
«arbo phosphates'■ E liiukwelder, on the other 
hand {.Inwi jui'yn ser \o). .y>, p. 204, 

K'giu'is the less rjefiniie collopliane as the 
cominoii jirofliut cit the n-action b<*rvveen ];hosphorjc 
acu‘ .aid lime salts, esjiceinlh calcium carlioiuite, m the 
prtsi-nco of ammonia. Colloplune, as Kogeis shows, 
can ussoi latc Jlitorine vv itli its < olloidal sul).stance. and 
may llius suggest the pre.seiux* of apatite. In his 
researches on the chemistry ol piiosphaUi?ed rct'fs, 
Mr. Ower is oyieiiing up a v<.*ry interesting pdrologUal 
held. Tin- Wriier oi-' tjih hJouv 


The Metric Campaign. 

In reviewing Drury’s “ W'orltl Metric Standardisa¬ 
tion ” (N.^ti:rf., August 18, jj. .^34), the statement is 
made that “ far less opposition has been raised to the 
adoption of the litre and gram tlian to the metre, 
which is very much more closely related to industrial 
processes than the units of mass and measure.” 

Perliaps the following will servx to nuhcalc to 
metric campaigners why those who are ilirectly in¬ 
terested in industrial jnocesses are in such an im¬ 
penetrable fog over the question. 

A few days ago, in a retail hml shop in a provincial 
town, I was .shown a narrow steel measure, in four 
folding sections, the total length, being one foot, which 
■was 'divided and 


i|meteri2,' 90 that to the purchasers of such an 
instrument 30J metres are represented'as equivsilent 
to 12 inches, instead of 100 feet ! The stpek included 
the carpenter’s ordinary foot-rule, divided along Oho 
edge into inches and sixtcentiis of an inch, and the 
other into imilmielres ami (cenLi)metros, All 
the shopkcxjici couhl say was lhat tiie scales were as 
Mjpphwl 1)3 tlie hf'st makers, ami must tlierefore bo 
accepU^l as cornu t—ihe vvoid airlet had no other 
ineamng Ilian that the nuikcrs used it instead of 
saving the scale was I'n'iudi ’ 

Tour years ago. in a vvi'stern London suburb, I had 
t'xactly the .s.nne cxpetieiice, but if ni\ memory serves 
me the makers wen* ditleieiit. i'lu* shopkeeper in¬ 
formed me that ui his two shops (one neaier Iho West 
Hud) lie Itad aliemlv sold many humlreds of these 
sCtiles. 

Fiom lime* t«» lime the London .md (Movincial Press 
n*jx)rt meetings at whicli theio luivi* heen discussions 
on the gre.if advantage.', ol the ineliio system, ])ut 
there the matter ends—appaienlly it is nobody's 
busiiie,ss. not even ol the Ho.inl of Trade or tlie Board 
of hMucation, to take action wlncli wouhl ensure 
the cucukition of (ouvctly maiked scales. All the 
wrongly engiavetl ones ought to be rec-illed, to have 
ccii/i• engraved alMive wr/L’}' ilv Harries. 

August 20. 


Direction of /crays Produced by Polarised X-rays. 

In an abstract (Naiukv. Jul) 7, ]■> zG) of a paper 
read rc'cenlly before the l<o\-aI SocieLv, Mr C. T. R. 
Wilson dcscusses some* results on /^-ray ionisation 
tr.icks which he h.is obtained bv liis cloud nietliod. 
Among other things he notes (1') “ J^artial polarisa¬ 
tion ol thepninaiy i>e,un.s is iiidicated !>y the direction 
ol ejection of a minibei ol (Ik* ,t-p:ii i'kIcs i>cing ill 
one plane- th.it containing the directioa of the 
cathode rays in tin: X-iay tnlie,” and (2) "Of the 
ordinary long-range tracks, tlie majority have a 
laige forvvaid conqKinc'iit conqiarabln vvitli Ihe lateral, 
compomnit." 

During the past year tin* pieseiit vvritcT, using'a 
l>cam of scattcTcd X-ivcYS about oo jicn cent, jiolarised 
(Wilson’s, pimuiry beam was juohably about 10 per 
cent polariMsl), liasoblaiiic'd stereoscopic photographs 
ol /i-ras ionisation liMcks by the cJoiid metliod. These 
}>ho1ographs show that most of the ,:^-])artides are 
ejei(e<( m a dirwtion nearly par.dlel to lhat of the 
electric fone of the polarised beam ul X-rays. There 
is, however, <i variation uii either side of tins direction, 

Ihe photograjdis also support WiLson'.s conclusion 
that a large majoiiLy of tiie /^-partidevS Imve a velocity 
component m the direction of luopagaLion of the 
X-mys b\ W. ] 3 uBn. 

Washington Pnivei-sity, Saint Louis, 

J 30- 


Proposed International Survey3of the Sky. 

1 AM informed by the director of the Oifice National 
McitcorologUjiio de hranri* that, with tin* approval of 
Sir Najaer Siuiw, jiresideiit of tiie International 
rommission for tlie Study of Clouds, tlie dates for 
talking the photograpius of dunds have been postponed 
by one week. I’holograplis will be taken at the three 
specified hours from Septembe-r 24 to Detober i 
inclusive Vohmte(‘rs are mucli m'cdfd to liclp in the 
work, ami I sliall be glad to send full instructions to 
those who will send me tlieir mimes 

C. j. P. Cave. 

‘Stoner Hill, PetersficM, Hants, 
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Gaseou$ Combustion at High Pressures.' 

By Prof. W. A. Bone, F.R.S. 

iNTROlJticTioN. seeking light upon wlmt is termed the “suppressiol 

of heat” in such explosions. Indeed our presen 

I N the counse of the rc-seardies ujxjn gaseous com- ignorance alxmt these matters shows how far we ar 
bu.stion v\)inh for many years pa.st have lH*en really understanding the elements of ga.seou 

ciuried out in my luborulorics, it l)e<‘amc necessary to a>mbustion and the need there ]s of much furthe 
.study the siibje<-t under much higher pressures than fundamental research thereon. 


tho.se lieretoiore employed. As tins aspect of the work I 
lias recently ussumetl greater im])ortanee from the i 
point of view o! tlu- mechanism of <-oml>ustion than 
w'as at one tune foreseen, an fuithne <)! it may be of 


From a cliemical point of vitwv there has alway 
been something enigmatical about tlie \’ery differen 
behaviours of the two snnpic.st coiiibustii'lc gase.s 
ludrogen and carlxni monoxide, when burning in air 


intere.st. Jiefure, huwe\er, explaining what our new although tlieir soliimelnc heats of (ombustioi 

oh.servations have been, somcllimg should be .said (assuming the initial and tinal tem))eratures being botl 
about the appantliis and methods emjdosed for such alMiut and the proportion Iw volume in wind 

work. For tiu‘\ must olivtously differ from those use<l of'them combines with nxvgeri are the .same 

for PxperinieiUs at atmospheric [iressure, where tlie namely* 


oh.servations have been, something should be .said 
about thi‘ appantliis and methods emjilosed for such 
work. For tiuw must olivtously differ from those use<l 
for PxperinieiUs ut atmospheric [iressure, where tlie 
conditions aic inui h less sevi-re 

In tlie first jiime. tlie expernnents rnii.st be earned 
out in spe* i.illy dt'sigiied bombs o| forged steel cajxibh' 
of withstanding the .sudden de\eIopment of very liigli 
explo.sion jiressures. 'i'hus-, in our recent exjiermu'nts, 
the inituil jiressure at which tlie combustible mi.xture.s 
were fired ranged up to loo atmospheres; and the 
resulting jires.sures, which w'ere dexelcjjied in a small 
fraction of a secomi. wen- ainthing uj> to ten limes a«i 
great. Ifencc- the method c»t measuring and recording 
the pressures must !>e capable ol Jc»llowmg aicurately. 
and with tin- least possilih lag, a rise ol pressure of 
from (say) loo to looo atmo-spheres (nrurring within 
..,\f^th of a sec ond. I'br this [iijrjxise we lia\ e emjdoyed 
a recording manometer ol the ionn designetl l»y Sir j K 
Petavel, whuh is a most eOicienl appli.imv lor high- 
prcs.siire explosion work.- 

The photograplm pre'ssure time rec‘()rds obtained 
m our cxpernTienis show (i) the rale at wliicJi the 
potential energy ol llu- e.xjilosive mi.xuin* tired is 
transferred into kinetu {i.c. jiressnre or tem))eralure) 
energy of the produi U ; (2) tlie ratio of the maximum 
pre.ssare attained on explosion to the initial pressuie 
at which llu- mixture wa.s tired—usuallx denoted us 
ami (,^) tlie rate ol tlie suhseijuent emdmg. 
From a study ol the.se and other features of tlu 
records w'c are able to draw' con< luj>'ons ns to cer¬ 
tain fundaiiu'iiud aspects ol the combuslion pr(.ues> 
itJeU. 

SOMK Fj-gM'URl'.S OF rilK CoMlIl.’.STION UF IlVDKOGEN 
AND OF (.\\KB 0 N MONOXIDK IN AlH. 

As an oxamjile ol the jiotentiality of higli pressure 
explosion re.seanh to reveal and elucidate new factors 
in gaseous combustion, 1 propose to deal mainly with 
the cases ot iivdrogen and carbon monoxide. For 
alLhough at first tlie> ina\ seem to l>e of the simjdest 
tyire, )et tlies pfcseiit leaturesof extraordinary interest 
and complexity which lor man\- v<’ars [last chemists 
have vainly tried to explain ICven engineers, who 
study internal loinhublion prohleias in tlieir own 
way, without troubling themselves overmiuh with 
the mechanism of the t henm.al changes involveil, are 


^ From a a»s('t*uiv> adivcn'l .u l^l• Rov iJ tM» Vnflay, May ti. 

* A iutl dcscriptinn ot the benti' ninl-.u -’(ssiirv ippluiHct. wiU br 
in Phil Tttaiy Roy. See., A stj DviJk.FP 

N 0 » ',3810, VOL. ' 


ilfj 

jCOfO. iCiX 


K C.U i>(’r grani-nu>Ieeule, 


yet in many respetts their modes of comhu.stion in id 
present a.striking tonimst. 

Tims, for example, (t) the ii])pciiramc of a flnmc 0 
hydrogen m air is very different from the lambent him 
flume of rarlKin rnonoxide burning at the .same onfic’i 
and umler tlie same }>rc.ssurc , (2) hy<lrogen-iiir mix¬ 
tures have lower ignition teinjicrntun's, and, undei 
similar phy.sical conditions, ]iropagate fiatiu inuc.]' 
faster than the cnrre.spoiuhng carbon inonoxide-aii 
mixtures ; (,t) the presetn e of es en a minute liiiantitv 
ol steam greatly assists if it, is not ali.soliitelv essential 
to, the oxidaticjn ol (urhon monoxide in^nmes, ever 
wiu-n detonation is set U]>— thus a fiame ol llu* fli> 
gas is easily cxtinguisluxl on lieiiig introduied into c 
jar ol air that has been jireviously diied over .stronp 
suljiliun* acid ; (4) a flame of cxirhon monoxide burn- 
ing m air loses h\ radiation neaily 2*4 times as mucl 
energy as u iivdrogen flame of the same si^e , alsc 
(5) the two radiiUion.s have tiu-ir own c Itaiarlenslit 
\vave-l('ngths—namely, 2'<S /i from a c'arhon monoxide 
air flame and 4*4 /i from a hvdrogen-air Ikime whic'I 
have bi'cn uttrilmted to vilirational condiiums m in 
(ipientlv formed ('(L and IlUg molecules respectively 
or, as j prefer to say, to the formation at the momcn 
of (ombmlton of intonselv vibrating eailion monoxide- 
oxygen and hydrogen-oxygen eomploxes, which ulti 
matcly give rise to carbon dioxide and steam molecule: 
respectively. 

To summarise : carbon monoxide burns in air mon 
slowly and with a more highly radiating flame thar 
does livdnigeii; also ufiparently tlie presence of .som< 
steam or other hydrogen-containing sub.stanec is necexs 
sary for its combustion. Prei isely how steam acceler 
ales or deUTmuu*.s the combustion of carbon monoxide 
(and einlv a minute quantity .suffices) has up to nov 
never Iwen coinpictely explained ; hut rhemist.s an 
gencT.dly agreed that carbon monoxide moleculcxs an 
|)articuUrly inert tow'ards oxygen m(,»Iecules in flames 
Indeed I think there are grounds for believing that ii 
ordinary’ flumes carbon monoxide eannot r^act will 
undiJ^wialed oxygen molecules, but tlmt it recjuires the 
presence of, eitheir : O: atoms,.,or activated-steam ’ 
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;' HKH-tRE^SUM ExPKUMENTS. 

Bearing the foregoing considerations in mind, let us 
now see what new light bus been shed on the problem 
as the result of high*pressurc combustion research. 
Here it should be pointed out that, inasmuch as the i 
chief difference between the condition of high- and low- 
pressure experiments lies in the absolute concentratirm I 
of the interacting molecules, it may be ex]iecU’d that ! 
factors the operation of which chiefly depends on su<*h 
concentration will become more dominant a.s the pres¬ 
sure arises. Indeed, the value of high-pressure work 
lies ill the fact that it tend.s to sliow uj) and accentuate 
the (»perution of factors the influence of which may be 
either masked or ov(M-lnoked at ordinary ))re^sures. 

One <»f the first things disclosed liv our cxperimenls 
was the al)scm-e of any direct relation between the 
rate at wlii<‘h the j^otenlial energy of an explosive 
mixture is tr.ins!crri‘d on explosion l<» its jiroducl.s as 
sensible heat (pressure) and the magnitude ol ilie 
<’hemi<al aUinitN' between its- combining constituents. 
Tims, for example, the time reijuirerl lor the altam- 
ment ol m.uimum ])ressure on exploding 
at 50 atmospheres a inetluinc ulr mixture 5 r 1 

(('ll^ + Og l-4Ng), m whirli the combus- _ 

lible gas and oxygen are jiresent in equi ?’ 

rnuleudar proporlmas (/c. eorrespondmg _ 

to tile jirim.irj 1 iieinical interaction m the } 
flame), was many limes loiigei than that J — 

jequired in the case of the corresponding * 

iiydrogeiMiir mixture (2! f O2 f 
notwiti!><tiin(l'ng thefiut tli.U the al'iinit\ j. 
ol irn thane is at Iea.’'l tweiit), and ims- | 
sibly as man)' us thirty, tunes .us great as | 
that of hyd.'ogen foroxvgen m flames, in J 
Ollier vvu'.ds, the avidity with wlmh u j’*® 
<'oml>Uijf»ble ga.s seizes upon oxvgen in | 
fl.nno (‘ninluistion is not netessaiily ih<‘ * 
lacto. w'liidi inainlv' delcrmiiies the rate 


rose with extreme mpidity.(artuuny in crooj second) 
to its maximum (about 400 atmospheres), and almost 
immediately thereafter licgan to fall and assume the 
cJiaracter of a simple cooling curve, in the correspond¬ 
ing carlwin monoxide curve the pressure rose much 
more slowly anil on!)' attained a maximum' (about 
4T0 almosphere.s) after o'lS second, alter which it 
was maintained almost at its maximum for a con- 
sideralde timi’ interval. The comparative slovtmes.s. 
w'lth whu*h pressure {-nergv is developed in such a 
carbon numoxide-air explosion, together with a con- 
sideralile exotliemiu- effect after tlic maximum pres¬ 
sure had been reached, wtu- indeed very remarkable 
and significant ie.ituies of our experiments. At first 
we w'ere ini lined to attiihute them to the supposed 
“ slow-burning ’ property ol carbon monoxide as com- 
paied w'lth tlie “quick-burning'' ol hvdrogen ; but 
further exjHTiments revealed the operatum of another 
totally unexpeiled lai tor—namelv, the presence of 
nitnigeii, w'lni h, as we diseovered later, is not inert hut 
acts as an “ energy-absorlxT “ tu the lombustion of 
carbon inono\'d<-at Mich pressures. 
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at which the jiotential energ) of the mix- ’ 

ture is transferred into kinetic em-rgy of 
Its {iroducts 

Later experiments have eluefiy dealt with the ex¬ 
plosion usLuilIv at an initial jires.sure of 50 atniospheies 
ot what may be termed isothermic mixtures of cither 
carbiin monoxide or hydrogen with suffii-ienl oxygen 
for complete t'omlmstion plin .some variable diluent 
developing as nearly as m.iy be the same amount ol 
energy on eoministion T will now endeavour to 
explain their .signifn ante, 

Tjie Contrast between ('arbos Monoxide-air 
AN u IIydrooen-air Pkessukk Curves 

We may appropriately begin with a consi<lenition 
of two ty))ieal pre.ssure-lime records (log i) obtained 
w’hen normal earl)oii monuxide-air .ind Indrogen.iir 
mixtures (2(.'()-r()2-E4N2 and + "vre 

respectively fired m the bomb at an inilia) jiressun* f)l 
50 atmospheres. 

Now, although these two mixtures dcvelopcxl as 
nearly as may be the same total amount ol energy on 
explosion, there was a striking contrast lK*tween the 
character of, the pressure-time curves obtained. Fur 
whereas in,tlic.'tjg^i<aJ_K|d^g^air ^rve pre&urd 


ISi -.MHO nm« i«<<H'U f«.r «h« mjilii loci i.i c ulx'ii iiii>iiii\jilo .nt iin<l 
h\.l.'-.;ri. Of mi'iliiK- 

Kfek(i <iE AonmoN 01 irvnuot.i-.N rnoN thi' Carbon 
MuNOXnUvAlk tl'RVK .VND lUoS A CaRBON 
M(»Noxii»h Flame, bounino in Aik. 

It was next disfovered that the repiuecmcnt. even 
m very small jnoportions, ol curiion monoxide by its 
(‘f|uivalenL ol hydrogen in th<- aforesaid normal carbon 
intmoxule-uir mixluri; had a dispmpurtionately large 
mfliiem c in accelerating tlie rise ol pressure on ex¬ 
plosion. 'riiis HTnarkable result, whuli is of con¬ 
siderable tlieoretical import, was dealt with at length 
m a jxiper published two vears ago liy the late W. A. 
ffaward and mysel! in the Pnaecclmgs ol tlie Koyal 
SfX'iet).-* Imleed at fir^t sight it seemed as if the 
hydrogen liad imposed it-s own character upon the 
whole <-ourse <if the (arbon monoxide combustion, even 
wliHi the (orulaistible part of tlic mixture exploded 
vontained only one part ol hvdrogcn tu twenty-three 
|)arts of carbon monoxide by volume 

In tins cimnexion it may be mentioned liiat. tlie 
additum ol a moderate amount ol hydrogen to carbon 
monoxide horning in air ot ordin.iry fTcssure ha.s a 
ecmhiderable eiTot t upon the rliarai ter and spectrum of 
• pToc. Roy. Jjo*.., A. KKi (lO-’i), jjji- '•/’ '*•1 1 '* JuOh<’r {wpur iu 

jhe fuiTciil (August) autiiixT of itji. Jnurnai of the Cheimcal Snclnty. 
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the flame, a circumstance whicli seems to be of some 
sigihfKance in iciation to the mechanism of oarfwn 
mun<^\i(le ((milHistion. In (onjtinrlion with Prof. A. 

of LIk’ Imperial (nllcae, South Kensington, we 
arc now invcsttaaiing it more (lo^rK \Mlh the \ic\v ol 
fnuhiig out tK meantna. JIul tin-tacts known warrant 
Us in conclu'linii tli.it the athhlton oi a companiln'clv 
.small ])roportion o! hvihog<‘U has a jjccultar infliicn* i; 
upon the corninistion ol rarhon monoxide, whether at 
hmh pressures (as m our bonili expernnent) or in flame 
cumhustion at onluutrv pressures. 

TfiK Alrx ilAMSM 0> TIti. roMlUJSTlON OF 


It maybe observed that thilp'view is'similar to the 
one advanced forty years ago by Prof. H.’ B. Dixon 
to explain hi.s discovery of the mutual inertne.s.s of dry 
<'arhon monoxide and oxygen in flames, but modified 
m one particular so jus ti^ make it mon^ applicable 
to the further tacts now known, lie supposed that 
turhon monoxide is oxidised by OIU (but not by Og) 
molci uh-.s m flames, the resulting lijdrogen being im¬ 
mediately burnt tfj steam, whn li wa.s thus continuously 
regenentted, as follows : 


PO ro + OH,- COj + H, 

(h) zli.-rO, ’ 11,0 / 


AIoXOXiDF. 


To cxjiluin lli<‘ poiiliitr niflueiue of hyxhogen or 
steam ujioti tin- eomluistifiu ot <arl)on monoxide, I 
think it iriList be supjiosed that owgen and larlxm 
monoxiile nioK( uKs are niutiiall) ineit m llames, and 
that licfore the (.irlion monoxide lan be oxidised llie 
Og rnolceiik's must be rcsoKeit either into () atoms (»r 
into ‘‘iietisatcti " .sUam. Tins preu-dent <oiidition 
can be liroucht alioul by the jiresenee oi hydrogen 
(or maybe steam) in the Tiiixture undergoing <om- 
bustion, For, meoiding to niy )>H'seni \iew, an 
undissoeiated Og niokiule on iWiug luMted m tlie 
flume has its “residual allinities" .suninenth slimu- 
luted to enabh it to sei/e upon two iiuhogen nioleenles, 
funning mdi.tllv an iinstabli- \d)rainrv ('om))lex II^O., 
Snell a lornpkx, bring in an intiuistly \il>ialoi\ i on- 
ditiun, would mstantly break down (i) paitiv into two 
mulociik-s nj steam, .ijso in a \itini1my (and llierclorc 
‘‘ueLi\'iUe«l '*) (ondilion, and (’) parli\ also mto two 
: 0 alums and two nmiti ules, thus 


•dJ 

' /'ll ' 
'\ii 


would g!' 
(sinuilUi 


M ls« lo 
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' (t) V ' 
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The ratio ;;;'((oo-t/) would ob\ionslv deiwiul Ufion 
both temperature and iinironmenl. 'I'lie higher the 
temperuturo and the less itydiogen m the environment 
the less the magnitude ol //. Hut in all loiuhtions the 
hsdrogen m a eoinbustible mixture containing also 
eurlion monoxule turn lions .is a res«ilvei ot mole- 
eule.s siinultam-oiisly into (i) ‘'aelixated ’* steam and 
(2} : 0 atoms. Tims it i-. suggested lh.it the immary 
iunetion ol h)drogen as .i jiromoter ol the eombu.slion 
of carbon monoxide is to lesoKe the Og mokxule.s 
(im.rt tow'.irds eai bon monoxide) mlo r (.) .itmus .md 
“ aetiviited " OIU (real li\e tow'ards earlion monoxide), 
it.self being (ontiimousl) regenerated m the jiroeess, as 
is .«;ho\vn in Fig. 2. 


0 

0 
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ff, however, only sueb interactions (and no others) 
occur, it IS ddhiult to understand why the ec>Ii)ur and 
spc'Clnnn ot a flame of pure (moist) earlntn monoxide 
are so unlike* tliose ol hydrogen !)iirnmg in air. I’he 
cliarai terislK speitniin of a larboii monoxide flame, 
wlndi extends far mto the ultra-violet, would .surely 
seetn to Ih- line to the formation in it of some C'Oo 
molecules m a more higbU subratory state tlum would 
he hkeiv to arise merely by munulions ol CO and 
OJl._, mole< uies. The ddfii ultv m question is obviated, 
and also other fa< ts would be beller ex])liUned, b\ 
supposing (as I <lo) that an unstalde wbnilory 
eomjiiex, primarily knmed b) llie mleiaetion oi 0^ 
and Ilg molecules, decomposes m each oi two waiy 
yielding • OIK and : () alonis, lioth o! wlm h .ire (U]>ul»le 
of oxidising carbon monoside. 


Tin; K\rR(A'-AH.sijkjuM. Fimtion ami Ai'iivaiion 
or Ni'iroi.I'N in 'iHK CoMnrsiios oi (’\RnoN 
MoNOXIIU' 

it next oeiurrcil toils to try iheefleitsol progres.si\e]y 
leplaiing the mlrogen ol a normal larbon monoxide 
(’CO • Og I jXj,) mi.xture by moleiulai e<]m\.dents ol 
othci gases, c.,^0 oxygen, carbon monoxide, or argon. 
Die first two ot these g.ises .'.re ih.Uonne. .ind wuuifi 
ha\e muih itie same densities and lual eiqiacities a.s 
the nitnigen whuh they replaced ; and although thev 
might be expn led to exert some “ihemual mass” 
intlueni e upon the eombustam. yet in a!) other respei ts 
lluy Would act as “diluents.” lu argon we had an 
ubsohilely inert monatoniH gas oi higlier density, hut 
smaller \ohimelrie heat capacity, than nitrogen, and 
im.i|Kil>le of anv internal vilirationnl energy. It would 
; ihereloro presumably be inrapalile ol exerting any 
effect upon the explo.sion other than that of merely 
slianng, by molecular collisions, in the incrpiused kinetic 
energy acquired by tile system as the re.sult of the 
: combustion, 

i It may !«' observ'd that while tiie .said rcjilacement 
ol the nitrogen by the other gases would not affect in 
any way the total energy liberated on explosion, yet 
the exm'nnients sliowed that it utfceied somewhat the 
pro|H)rtum of the energy recorded by the gauge as 
jiressure (lenqK'rature) at the iiustant ol maximum 
])ressure, and still more so the rapidity w'lth which 
the .said pressure energy was dec'eioped. 1’he most 
important e-x|KTjnit‘nial results from this point of view 
aie suimuariscd in the follow'ing table, and illustrated 
by the set ol pressure-time curves reproduced in Fig. 3. 
Here it maybe .pbanted/out^ that^’^e^ttiost'^eittid' 
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data which must be established in such experiments are 
the following 

P, *-the initial pressure m atmo:>})ln're.s at which 
each mixture is hred. 

P„, = the maximum pressure in atniu^plKTos re¬ 
corded in tile t’xplosKin. 

l„. -the tune in seconds naiuired for the allain- 
ment oi the maximum pressure aftiT 
Ignition. 

- -the thermal eqiii\'alent m K.CMj. of the 
energy liberated during the explosion. 

Also the pcrceiUaue umriunt by which tails 
during (say) o'5 ><“<• after i.,. 

I S I I , I I I. Ll'"'"-"' I 

e\i>!.iit<(l “ M' ‘“’1 ' I'K-ssm. 


-’< O . I 
AO . <)j f 
XU-1 <), I 4(0 

jCOf 0--1 \ \t 


Ihesc an<! otliei similar r<‘salls led \er) (ksadedly 
to the <'on< fusion that the nitiogen jire- 
sent m the noimul ('arlxin monoxide-air *. r- ■ — 

mixture li.ul been exerting a specifii. m- I !_ 

huem e on tliu whole course ol e\i‘nls, g 

wlinh was mnnilested in a three told ^ _ 

cflei t upnn the pressure cur%e.s- nameix, | 

(i}.i m.irked retardation ol tlie rate •>! | so 

allainniL'Ul ol ma.xnnum pressure, (2) n ^ ^ 

lowering oi the maximum ]*ressure, and 
(3) a cunsidi ruble retardation oi tiiesub- 
se«]uent «<n>lntg. hor whuiexer smli 
lutrogrn was whoIK repined bv its 
moledillr iqiiivaient of an> one «i| the 
utbiT thiee LMses. the cle\elopincnl o) 
jiressiire be».tme ni’ui]} as rapid as m the 
ex))]f/s|(ni ol a iuu-m.il h\drogtn-inr nnx- ' 

tiiic undei like condifKJiis Momner, 
nimparatixi aiiahscs of Uie pres.Mne time 
records obtained diiitng the experiments «; 

m ciUestiou liave sbnvxu that, wlieii nilio- ttoo 

gen was jn-eseiit. mu( h less kinetic (pres- | 

sure) eiKTgy was alKorbed up to the Jaw 

attammeni oi m.ixiimim jn'e.ssiirc than | 

w'as sulisecfuently liberated during tin- | 

cooling jieriod. This lemarkaliie iircum- 
staui e slkows that a cijnsiderable |xirt oi 
the radiation emitted by the burning car- e 
bon monoxide (wdiich oUierwisc would 
have been absorbed by the walls of the ^ 
explosion vessel) wUs intercepted by the 
nitrogen present. Tart ot the nitrogen so 2 

irradiated would then, in favourable* cir- J 

cumstances, be oxidised to nitric oxide, 
thereby nixsorbing part oi the kinetic i„. 
energy developed by the explosion and 
consequently reducing the maximum pre.ssure at¬ 
tained. Finally, the radiant energy so absorlK’d 
by the nitrogen, plus ])art of the^ kinetic energy 
(if any) ah.sorbed in forming nitric oxide during the 
combustion, was lilx*rated as kinetit energy during 
the cooling period, so delaying the cooling. Thu.s it 
was manifest tliat under our.experimental conditions- 


energy developed by the combustion of carbon mon¬ 
oxide, and of .slowly giving it out again in a kinetic 
form during the .suhscijiicnt <“ooling period. In other 
words, nitrogen is not incrl, but acts as an “energy 
j absorbing'’ spring in such explosions. Indeed the 
results set forth in the h*rcgoing table can scarcely be 
c\j>lame<l on iuu othei supposition 

Another mqwut.iiit lonclusion ansmg out of these 
exjMTimeiUs is that when nitroucn so absorbs radiant 
em-igy devclojK-d during a caibon monoxide-air 
(2 ('()h-()^ 1 c\j)losion under siu li conditions, it 
Inaxmics i hcuiu .div “ lu tnated,” and (.a]*alilc of com- 
hmmg miuli more u-iuliiv witli owgen than does 
nitrogen which li.is mcn-K luxn miscd to a corre- 
spomlingly high ti'fupcratiiic in a similar !i\drogen-air ■ 
(2H2 lO^ •-4N2) e\]>!osion. liuiecd, w'hen the bomb 
was rinsed out with distilled water after one of our 
hvilrogen-air explosions at an imti.il ]>r(ssure of 50 
atmospheres, no more llian a lauU tnuc ol nitric acid 
(oukl be delated on applying the diplu-nvlimine test 
to the waslnngs; wliciv.is. m the cusi of the cor- 
rcs])(m<hng (arUm monoxide an’ I'xjdosions, a similar 
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test always showed a lonsiderahle formation of nitric 
arid. 

It would seem as though the nitrogen molecule Is 
able to absorb the partimlur (juality of radiation 
emitted as the result ol the interactions of (’0 and 
:() during a aartion moruixidc-air explosion, which l.s 
different from that emitted during a hydrogen-air 
In other words, it seems as though ther^ is 
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some con.-.titulionul correspondfiK e Ijetween CO and Nj the corresponding carbon monoxide-air mixture. This 
moieculeb (the densities of which arc idcntiral) whereby circumstance, combined with the perfect nonnality of 
tht‘ viljrationul cnercry (rafliatiim) emitUnl when the ihc coolihg in the rase of the 2C0 + 02 + 4Ar mixture, 
one hums IS i>f MH'h a fjuaiit V as (Jill he reatlrly^lb^orl)c■d run scarcely }tc explained except on the a.s.sumption 

by liie otiicr. the u\o ihu's ailing in rcsjjnancj-. The that the nitrogen functions differently 111 a hydrogen- 

nidiant ener^vsoah'.orlH'd tluring tlieexjjlosion presum- air explosion, where it acts as an inert diluent only, 

a!)Iy would not a(t<‘< t tlie inaximunt jiressure attained, irom what it tlocs in a (nrlxm inonoxide-air explosion, 

except in so Jar a^ tin. < oiiditions jx-rinitted of ain where in addition to its ordinary diluent action it 

^e(,ou(la^)■ oxidation ol the “aitnated” 


nitrogen to mine oxide during tlu* aau.il 
combustion pi riod ; Imt r.idiant iner‘'\ vi 
absorbed would Ik liifcniLid in a kinetn 
form <!uniiglhe ^ui'siquent tooling |ieriod, 
as tlie “aiti\ated'’ niliogen slowly re¬ 
verted to the onlinaiv fonn. AnaKses oj 



the })rC''SUU'-t Itlle 1 11 md'' obt.llliC d ll.l\ l J.|,_ I'n-s-im aniiC rtc i'r<i i>f iii.xi 

entirely ronfirnied tins su[tpositn»n 

The following giapiis (log 4} illnsliale tlie strengtli has a peeiilur energy-*'absorbing ” effei t. whereby 
of the CMtlciKc obt.lined up to this jioint as to tiie it becomes ihcmicalK ■‘ailuated” On such an 
activation ol the inttogen duiing a larbon numoxide assumption the meaning of the 2(‘0 i i \S., (ooling 
air exphision at high pressures 'Die) show lln- rates < nrve is that the radiant energy w'hich had been alisorbcd 
ol cooling (expte.sed as jiressurc lall in atmospheres bv tlie nioleiule <innng the previous lomlnisLum 

per second) oi the gaseous s\stems immiHliatcly alter iKTiod was iienig slowly evolved in a kinetic tiirm lar 

the attainment ol maxnniim pressure, when eath ol into the subsequent. iooIiiil’' jicnod. the “aitjvalcd’’ 
the four mixtiircs. st'O 1 O3 1 2('0 1 O^ f.itX,. nitrogen not luiving entinlv reverted to its normal 

2('0 + (),> J- 4Ar. and 2I h, l O^ l .jNkj. vv'ere e.xplodcd in condition until at least o’Ci sc<. alier tin < nd o) the 

the bomli at an initial pressure ol 50 atim>spheus t ombustion ])eriod 



ivM’LlOMl NTS WI’IM SOMt 1 Sn'lllLKMIC 
MiXTl'K t,s. 

Miieh I onlirnialorv evidenct of the 
r.idiant energv-ahsoibine liini^fflfMd 
<'onsc'(|uent ■‘tiu^.v.jtjnn ” <»l niivdfi'Wjn 
the ' ombu‘<tinn-f)f f.ar!'on monoxide at 
lugh inili.d jiressLire.-. has laen obtained 
as Uie resvilL of experiments in whuh 
mixtures of earbon niono.xuU and oxy¬ 
gen in their lomhnniig pioportions, 
diluted With suucssive inrfhs niai ]iro- 
portiims {2.g,or h) o! the lout diluents, 
argon, (atbun monoxide, oxygen, or 
niliogen, were hred at sudi initi.d pres¬ 
sures as would alwavs i\-uli m llie 
hlu-ratiun of the same total inergy 
(about 10 K.f'V) during the subse- 
ijueut explosion. For d( tails of these 
expcnirienls the reader is rclerrcd to 
tlic memoir recently pul.ilished in eon- 
junetion with mv co-w’orker.s (D. M. 
N'ewitt and fhT A. Tow'nend) in the 
Fnieeedings ot the Royal Society, A. 
103, pp. 20^-232. Tlu’re IS. however, 
a significant feature about the 


It Will be seen tlial. except m the e.ise ol tlie carlKin 
monoMih'-.urniixtiiie, the cooling' was jicrfectly regular, 
ami [ireM-iUed no .limonnal features w'liatcv cr In the 
case of the 1 gNo mixture, hovvewr. there was 

norooling_ai alidunne theo’i see after the aUainiiieiil 
of the maxiiniim luessuie , .imi it w.is not until the 
lapse ol tlie o'O see ihiiealter that anything like 11 
normal rat< ol cooling \\a'« twiablished \tteulion is 
speciallv' diiecled to th*' striking lontra-'l betvv'een the 
perfect normality ol the firs* oT) see oj the uKihng 
neriodJn th&^^i.se ot ihc Iivdrogen an (^Ilg 

its complete aliuorniahty iii the ("ise of 

|jy|^8;o, VOL. M 7 j- 


jircssuie-time records (Fig. 5) oiitained when .an 
undiluted 2('0 + 0« mixUnx' was fired in our bomb at 
an initial pn'.ssureoi 21*4 atinosplieres, to which refer- 
erne should heie b( made, because ol its bearing on the 
theory of ('{)-conibiistion. 

U will be seen that tiie maximum pressure (245 
atinosphiTes) was dcvelojied in 0*005 o >vhic^ 
tU’ co(iling |ieriod nmnediately .set in ; the pressure 
fall during the next 0*5 see. being 66 atmospheres, or 
alxiut 27 ptT cent ot the maximum. It is evident 
that on exceedingly high temperature vyas momentarily 
attained in this'exp^rocr'tyndeed,'assuming that the 
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“ cUemicai. Qoritraptiori ’’ .involved in the passage from i 
zCO + Oj (3*v:ols.) to aCOa (a vols.) .was substantially ‘I 
completed at the instant of maximum pressure, the 
temperature at that instant would have Iwen of the 
order of 5000" C. In arn’ rase the e.Kjjeriment finally 
disposes of the supposition that turlKm monoxide js 
inherently a slow-burning ”gas. Moreover,tJie whole 
character of the ]>re.ssure'time curve secTns meonsisteni 
with the idea, vshu h has sometimes been ]iul forward, 
that the maximum pressure attained on explosion is 
materiaily afieeted hy the di.ssoeiation of carUin 
dioxide: indeed, there was no sign of anv “after 
burning or heat evolution alter llie maximum pres¬ 
sure had been attained. 

('oxY'i.unrNG Hkmarks. 

'rhe energy of a gaseous system sueh as wo have 
cun.sidered is of course eompnsed partly of translational 
motions ol Its ino!e('ules u.s a wiiolc, and ])artly of 
motions o! some kind interna] to these niolecaih's. 
The lormer eausiss pressure (tenijM-ralure), but lli<‘ lattei 


.gf dissociated nitrogen atoms, and' recombination to 
form ordinary nitrogen caused the characteristic after¬ 
glow.^ 

.:\notIier view of the “aclivation ’’ of nitrogen lias 
been suggested whnb does not necessiUUe the complete 
dis.sociatioii ol nitrogen moleeiilcs, According to Lang¬ 
muir's statical representation of atomic ron.stitulion, 
there is a great similantx beluccn tlu* configuration 
of carbon monoxide and niliogen molccnles in the 
ordinaiy slate, .1 Lircimisl.mce to which lie has directed 
special attention, lie t onsuU rs that bolii molecules 
are (a]xihle of c.xisting in two ionns, in one of which 
(th<‘ otdmary anti more inert form) the two positive 
niulei are liotli synimetncally located witliiu one and 
tile same outermost shell of eight eletIrons, whereas 
m the “active" iorm the\ are situated eai’h w'ithin 
<*ne of tw'o sejuirate shells, wlm li have lour electrons 
in eonimon. At cording to tins mow luit only would 
the “atti\ation” ot each gas be biougiit about by 
a rt'xersible transltwination Iroin tlic tme configura¬ 
tion into the other, us i-. shown in big. fi, but also an 


(wbieli ac(.ording to circumstances may lie 
partly rotational and parth' vibmlionnl) 
produces uu exicrual physical effect other 
than radiation, which originates in liigh- 
frequeney vibrations within the molecule. 

N’ow in e.idi of uur experiments a 
definite amount ol energv Clhermally 
etjuiN.ilent to about 10 K.C.U.) was 
liberated h'l the union of carbon mon¬ 
oxide and osvgen m the Iximl). I’resnm- 
ably the greater part ol this would ii]>pear 
as mcreaseii kiniMii euergv ot the prodm.is 
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active: 



as a wlioie (it', as pressure). The lesser part of the 
energy hbeialed m .such esjiio.sions would nuini- 
fest itsell Us “ radiation ” of wave-lengths ehar- 
lu tenstn oi burning 1 arbon monoxide; t c. ol m- 
eipienth- loiming i.iilion dioxide molecuU-s in .1 liighlv 
vibrating state siieli as would result from t'O mu] : 6 
collusions. .Now when nitrogen is present as a diluent 
it is alilc to intercept part of llie “ radiation ” wIuTcby 
It acquin's (n<Tgy ol a vibrational kind, whnh mav 
be inten.se (nougli cmui to dissociate the two atoms o( its 
inoleiule, or in any case to “aiuvatc” it ehemically. 
Sui h an absor[)tion of radiant eneigy j)resuma))Iy wouid 
not affect the ratios exi ept in .so lar as any ]>art 
of the nitrogen primarily “a«ti\ated" succes.sfuny 
competed with tin* burning carbon monoxide lor tlu* 
available oxygen, and thus became oxuh.sed to nitric 
Oxide during the coiiiliustion period. Indeed iuither 
experiments (now firoceeding) have shown that sutlj 
nitrogen " ai'tixation ’’ is niaterially influeni*ed hy the 
initial pressure at whicli tlie expkxsive mj.xturis> are 
fired; but this is an a.speet. of the matter which time 
does not permit me to devcloji 
There is of course nothing new in the idea of an 
active ” fomi ol nitrogen, for ten years ago the 
Hon. R. J. Strutt (now' I,ord Rayleigh) disenursed 
upon it, and .showed liow' ordinary nitrogen is elienii- 
cally “activated” when subjeited at low pre.xsures 
to a Leyden jar disi'hurge, whereliy it glows and 
acquires the pow'er of combining w'lth various suIk , 
stances towards wdiicli it is normally inert. Such 
“ active ” nitrogen was found to be. strongly endo¬ 
thermic, and 'favoured tli^'yiew'.'tjhii'i: consuls v 


iiuTl nitrogen «onfiguration should lie capable of 
beingartixated tlinmgli lesoname with a carbon mon¬ 
oxide moleaile ol similar ionfiguration undergoing 
I imiliustion.** 

It is niiercsling now to reiall the following passage 
Irom one of Faraday’s IctU is to .S< Iionbein, which was 
{jiioted by the present )-m<i Kayleigii, witen lectur¬ 
ing on “Active Nitrogen” ten wars ago. “ Whiit 
oi nitrogen? not it-? apparent (juiet simplicity 
of lU'tion all a .sham ? Not a sham, nuked, but still 
no! tile only state in which it ran exist, if the rom- 
]jounds which a Imdy can lonn show .something of the 
sUilo and |K)w<‘rs it may luive when i,solated, then 
what should nitrogen be in its .separate state ? ” 
IVrhaps the ia-havioui of nitrogen in our high- 
jwesMire carbon monoxide-air ex[j]i)sions will help 
in realising more fully the deej> .signincimce of 
Intraday’.s words. 

In llic earlier jwirt of nn discourse I directed atten¬ 
tion to the peculiar infliiem e of a sniall addition of 
hydrogen t<» a carlxin monuxide-air mixture under¬ 
going i-omlmstion wlietlier at atinosplanc pressure or 
when explodc-d at Ingli pressures m the bomb. We 
ha\t: also Jound that a .similar sin.ill addition of 
hydrogen to a normal (-arbon monoxidc-air mixture 

* I-rof.Roy I. ‘ \ • w ps-* > ” (t ' s <: 

* 7» .•!«! IV. 1 ■ • I •! ■!. .1, ev betwa-n 

ill* clnirom* ' I •le.n • • 'i. • su ■ .i.. . ... li. .ind their 

rdfuliilily o{ .uliiiK m ro>(ai im c <hiriii« t.\iil».niti-, it !iii;li jin-siurcR, by u 
j«}Hi III Oh- 'll On I'liy-'H(i-M,iUi<-iii.i1 ic.il 

ot J.ipaii fill Apti! ].i I iri./t’ XXo '-i. June i, [i. i'"i 'I Uir flcetronic 

<oD(iRuwtH>ns ol lilt* lun dP -iiiiilai, ill'll a.iii'i -ji'T’r.i '•lioiiM be 
111 «l<r.r .iCTumPiit; .widUiois Ikjwh in hi. ilic c..T'-i IIk .inlhor. iiowever, 

I r.imik ‘III! lb • .ir.i*.c lir.-f ol Uu- Uvi) arf UK.oiiii).ilIblo Witli 

\t Loiii^iuuS 4siiiiti;>iioi! ol “.e o*'> nuclei bemu hi tlir iume cube ; aiifl he 
l.suggKti aBAlIeniativeiiiCKlel, »i which two cub^ arc joined at an edge. 
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undfrfroinK combustion jit pressures is prejudicial of exceedingly high tem])€ratures and intensive radia¬ 
te the “ actn’atiou ” of nitrogen. Tliis is a point of lion. Tliis is an aspect of the researcli which we are 

ronsiderahl(' llieoretiVal ns w'el) as jirartical iirtcrc-st j hoping it may be possible for us Lo pursue in the 

and it }>ann()riis(‘s with (he views wlurh I Iiave put interests of science, 

hjMvnrd nspff ting (lie UicdianKni oi <arbon inonoMde It is also obvious that our results may have con- 
rnmliustioji sideralile hearing upon (lie proldem nf nitrogen fixation. 

[.eavnii! the !nan\ (iicurcUt a) ismics raised ]>) our Kor. liaving prowd lliat nitiogen can he artnaled by 
expciimcnts tn he s( tiled 1)\ a iurtlitT tti (a<(s the rotnlnisiirm of carbon monoxide at liigh pressures, 

as the in\<stg'.i(ioti ^uoftc/ls, I ja-rliaps may be per- espen.dlv vs hen h\drogen is so far as possible eN<luded 

inittcd to jndii ale 11) ' 0111 lusHin one nr iwo dim turns from the svstem, vve luuc m blast-furnace gas an 

in whicli. if followed np with adecjuate means and almost nnliimled sijpplv of just the light kind oi raw 

re.sources, the woik might lead to results of further material Irom which rntric acid (cnjld undoubtedly lie 

interest. easily produced under the tcmdilions indicated by our 

In th(' Hr't jciaie, wv have alrtadv in some o! cuir cxjvenmenl. In view ot the national im] ortance of 

expcnineuts allauied < sitaoidinarilv high leinptra- nitrogen fixation we hope these possibilities will be 

tures ; and \vi‘ (ouid yji even Inglier vvc-ie il not lor ihorouglilv explored at, home, and nol left c’litirclv to 

the fact that we aic apjiroat lung ilie saletv limits ol foreign organi.sations, which will pinbahh not be slow 

the bomb, ll funds wete iorthcommg for the con- to scire u|K)n them. Tligii-pressure (uinliustion work 

striirtiun of a new boml>. with tlie neie>s;uv acccs- is ojicning up new ^lossilnlities oi extending our knuw- 

sories, to enable us to work at .still higher initial ledge, and iiowever miiclt thtmical re.scarih may have 

]tre.sbures than we have hillierlo i‘m])lo\ed, vve- .should taught us romcrning flame and combustion since the 
be able to sjudv the eiTccts ol subjecting small time ol Davy, there renuun.s a vast amount still to be 
quantities of diluent gi^es to the lomhined mflimnce learned. 

Current Topics and Events. 

Thk ti'rrible cal.umlv in Japan (.uisod b\ an e.irlh- originated l»en<‘atli the sea and a destnuTivo soa- 
quoko on Saliiidav last. Sij>Unibei i. arouses tlie wave rose to a lieiglit ol 2^ feet and svvepl over the 

most protouiul svmjiafliv m the .seienlilic world, in cf»asls c»n sicks of .Messina hltail Japan lias 

whu.h eveiy one h.ts the higiiesl rc'gard lor tlie siitti-red gruvouslv trom earllupiakes and ellecLs 
brilhanl aeineveineiits ot tim J.qxinesc,- It is re- c.msed iliem, hill the calastrojilie of Saturday 
ported iiial (lu' iitns ol Yokohama and 'I'okyo. Iasi .seems to liave been the vvoisL ihal it has ex- 
iiichidmg the hiqienat ( niversilv hiiildnigs, h.ivc* penenced. and the Jafiaucse pc'ople will need gre.il 
practieailv l»eeii desti’oved am! lh.it as m.inv as lortiUide in ender to face tin’future w illi llie i onlidencc 
300,000 jiersoiis iiavi lost then live*- 'file ealas- in vvhicli Ihev liave iiiot oilier trials in the past. 

Lropiie IS liii'n-foie one of tin* greatest evc’r n-coriksl, 

and Japan will lueil all the lie)j> winch c.>tluT nalicms Siu 'Xiciui'ic ^'.VA^'S lias ptihlished in th<‘ I iiiu'S of 
can give* in ouhr lo U'covei liom il 'llie chief August and .io an account ol Jus pits! -.imsou S 
shoc'ks oceniTeil .d'onL noon cm S’tnnl.tv and were e.xcavations at Knossos, wlmli have procitiLcd sonic 
refolded at }li inn. iSs on isalnidav nionniig on rcinarkahlc rc*snhs. In partu ular. a wondcTfnl series 
Mr. J J Shaw's seisinograpli at WVsi Ih-oniwuli. of frc5Coc‘s was rec o\ cTcd from a tow ii house, belong. 
Birmingham, .is well as at othei seiMiiological st.dtoiis mg to the iM-gimmig ol ihc b<it(“ Mmoan age, winch 
Ihroiigiiont llu- world Jiie <*anlMpiakc‘ w.is pie- was fonml at a deptiv oi .iboiii live meires m an nn- 

redc'd l»v a Ivpfioou , and il will he-remenilH.Te<l tlml csxcavated strip oi ground numiiig up .iliuosl u> ihe 

tlie MeHunn-Keggio e.iriliqii.ikc- al tlie eml ol i.joS, western border of the I’alacc'. 1he iiesi.oes h.id been 
when 77,000 lives were l*)si, was similarly iwix-eded torn Irom llio walls of uppei rooms in Llu' iioiise and 
hy toneufi.il ram It is rej>c)rle«l tJial the Os.ika lav lu-apcd together in a \erv fragile' .stati- Tfio 
Ohservatorv pl.iees the seismic cc-ntre in the I/n principal eknicnls of three cn four whole scene.s, 
I’cninsiiia Mlmn, in ioo<'. an c'arth»piak«' wreckc'd besides a multitude of clelailcd features, have liccii 
a great part of the citv ot San !•■r.lmls^o, the tc-nil>Ie reconstituted. Taken as a whole they are said to 
(ire w'hich hiokc out inimediatc'lv afterwards coin- afiord a nnicpie lihistration ot Ific painters art of 
pleted the deslnu lion, and tins appc.irs t<7 have hc'en the golden age of .Mmo.m Crete at apj)roximate 1 y 
the coutse oi events at lOkvo and YokoJiaina. As i<xx) b.c. The variety of naluraiistit detail, which 
IS u.Siuil, iiigli se.i-vvaves, oiten jnc<wn*ctlv called is described as going beyond anylhuig v'et brought 
“ tidal wave's.” have Ilooded lovv-lving land .and to light among Miiioan remains, mcludes marine 
thorchv added ti) the destniclnm and ca.siiiilties grovvtks. birds, and many ficjwcnng plants, some of 
Most Jap.uiese e.irtiKpuiKcs cwjgmale m tfie gr<*at winch can Im* idcnLified Monlcey.s of the genus 
trough of the ocean floor, m'.irlv.snuU’s deep, known C'ercopithccus. which are nol Jonncl nearer than tho 
as the* J’uscaroia Peep, hotweeii the Kurile Islands Sudan, and a group of three warriors, of which two-' 
and the co.isl of Japan. I'lns was the pLicc ol origin are negro niercenaru's, point to close African con- 
in i8')C> wlicn the coast oi japan was devastalcHl by nexioiis. Some oi tlu' painted fragments are partly 
tliree great waves, the ku.gc'-t .iIkhiI 30 fi'C't in height, tilled with Minoan writing. The abutment on the 
which cau.sed the destrm tioii of ,jo,<kx> lives in a few- Palace of tho important prehistoric main road from 
minutes. I'he iMes.sina-Kcggio earthquake similarly the south has be^ establfshcd, and Sir Arthur Evans 
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has found traces of It extending to Phaestos and thence 
to tlie havens of the African Sea. It thus brought 
Knossos into direct connexion with the Nile valley, 
and explains the iuLiinatc relations with Kgypt, 
going back to the earliest d\nn.slic age and Ik-voiuI, 
which are recorded in the senes ol Kgyptiaii relics 
found in the excavations on this site 

A (.ALE oi uinisikd s<“\erifv for llie tune of year 
vvius c.\peri(*nc.cr! o\er England during the latter ] 
of Wednesday, August ^4, and the early part ol 
Tluirsd.iv, August At plnc(“s m the soutli'We'M 
of ICaglami and at Sciilv. Ihe stiength of the storm 
reached tile force of a “ whole gale." the .memo 
meters registeiing a \tdoeity oi Oo miles an lujiir, 
while elsc'whcre on tlu* south and e.isl eoasN ami in 
the centra! parts of England the force of a " strong 
gal(‘" was (‘xperiencedv the anemonieU*rs registeiiug 
a velocity ol 50 miles an hour. The intensity of the 
gale was \('.rv prolongtsl, the greatest strength ol the 
storm contmuing m manv jilaccs loj six oreigiit hours. 
Un 'J'uesday evening, .Nugiist the (cntru of the 
storm was located about 500 miles west-south-west 
of ireland and was apjiroaching the Ilntish Isles at 
tile rate of thirly-hve miles an hoiu. The centre of 
tile storm jiassoil o\'er Eoss-on-Wve on Wednesday 
cNcnnig, wiien the b.irometcr read -*9 17 in , and it 
continued m a north-easterly track acioss JCngl.md, 
T('cU.lung soutliern h<oi\vny by TJuusdav eviming 
notewoitliv fe.iture ot the storm was the rapid 
movement or progress of the slonu are-i. which 
inamtaiiK’d a rati* of Durtv Ji\e miles an liour for a 
dist.UKc of .tbont i/,oo miles from the .-Mlantn to 
the Norlli Sea Heavy ram ai'tomp.inied the siorui. 
lailmg most in tlu* advance segment; the amount 
nu'asiuvfl e\{<‘('ded an m< h m IJic sonlJi oi Ireland, 
and <it fih'u es on tile smitii-west .nnl west lo.ists ol 
J-aigl.iml l.itlJe ram fill m the ii’.ir ol the dis- 
tuilianoe. the ucallier r.ipidiy clearing as the liaro i 
juelci rose, and linlli.tnt sunslmu' w.is fairlv geiuTal. j 
ton to thweii hours being legistered on Tluus'l.iy. I 
Angiisl 50, over Jhigland, e\< ejd tn the nortli and • 
noiih west. 

Tnic sivtv-eighth .uimi.il international cxhdntioii 
ot tile Koval I’holograiihu. Society will be oiieiieil at 
35 Russell Square, on Saturd.iv, September 15. at 
-5 1’ M , liy the j'tl. Hon. Taml Kiddell, The cxhibitjon 
will be open free to llie public on September 17- 
October 27. 

>V’k much regret to announce the death, at fifty- 
four year.s of age, of Sir iionry Hayden, R.K.S., 
formerly director of the (hxilogieal Survey ol India, 
in HU accident wiide des. envlmg the Fnisteraaihorn 
on August 13 ; also of Mr. I'h K. Muspr.ilt, vico- 
chiunnau oi tlie Unitetl Alkali.f'omiiaiiy, piesideiiL of 
the Society of Chemical Industiy m 1883 and member 
of the council of the University’ ol Liverjwol, on 
September i, aged cighty-nme. 

Tiik London Pre.ss recently rejxirted the fall ol a 
meteorite during a storm at Immmgliain, lu North 
Lincolnsliire, and stated that it had been secured 
by the Vicar.' -The matter has been investigated by 



Mr. T, Sheppard, of the Municipal Museum, Hull, 
w'ho finds that the alleged meteorite is a piece of slag 
from the local ironworks, though it certainly appears 
to ha\X'' InxMi fiisexl by Inn ing licen struck by lightning, 
which will account tor an esc witness’s statement 
th.it It inadi’ a liissing noisr in the water and that 
steam rose liom il. 

Undi’K tlie Hie'pKcs of the National Union of 
Sciciititic Woikers a mod mg ts to be held in Liie 
Harllc\ IJol.uuc.d Laiior.dones, I nivt'rsity of Liver* 
|KK) 1 . on hiid.iv, Si-ptemhtT i-p at 3 30 i‘ m , to which 
all niemlK’is <i| the Uriiish \sso» i.itioii are invited. 
A discussion on the rrhitmii of Suiem i' and Industry” 
will be opencsl by I’lof, j M. riiompson: Mr. J. 
SaudeiiLUi Allen, cluurm.ni of ihe l.i\erp<«)l Chamber 
ol Coinmeite, is to pre-side It is hoped that a large 
attoiHl.iiice of KhmI business nu*n will be secured, in 
Older that their inliT<'si m tlie apphe.ihon of science 
and the k l.iuns ol men oi st imu e lor tlu'ir s\ mpathetic 
inlcrest and supjKirt mav be tuitliei stimulated. 

Tun Vancoiuer oorrespondcnl of the Times .states 
lliat a Jiiember of 1 !k' lohcf parly sent in search of 
the Uanailiaii e.\,pe<!dion fo Wr.ingol JbkiTul ha.s 
returneil to Nome, Alaska, bringing with him only 
till' Eskimo cook of tlic partv d'ho e.xpedition, whicli 
w.is nnder tlu* ictulership oi Mr .Ai.in Crawfonl, was 
financed by Dr. V. Sidansson, ami set out in 1021. 
'I'lie relief jiartj' under Mr. Harold Noicc found the 
Ixxly of one im-niber of tlie expedition, wdio had 
apparently died of scurvy, and learned llui.t Mi'. 
Crawford witli Iwti compamons starled over tlie icc 
for Sibeii.t in Deci*inbei Nothing ]ins been heard 
of flieni sime Ivitlie was found m I\Tjgci' Harbour 
on the sontli oi Wi.sngoi Isl.ind conl.nmug tlie names 
of tin* p.irfy .ind dainimg the island in the name of 
King (h-orge The rdid }>anv left one man with 
tliirtei'ii iCskimos lidnud to tojomse tiie island and 
to se.iK h |oi the botlies of the missing men. 

I.N couneMon with Ihe leuml ionx-spoudence in 
.N^iuki. on tlio f<»rms of stu-ntilie lei ms denvet] from 
the t'-roek language, Mr. .\ Manley I’ve-Smitii sends 
ns a eopv of an interesting letter writtmi to ‘‘ Charles 
Lyell. Jim . Ivsq . K K S.''by Di J ITe Smith, F.R S. 
in Aprd 1837, and leturned by l.ydl in 1851 when 
the biography of his (orrespomlent w’fis being pre- 
jiaicd Dr I’ve Smith piotest.s m this letter against 
the usi* of ■' e ’’ to lepieseiit " ai ’’ ui J;,ocene, Miocene, 
elo, and he points out that this letter leads to 
obscmity, sime it might eciiially serve as a sub¬ 
stitute for " oe," as is tlu: ease iii tlie wiird ' economy. 
He cites si'veral cases iii which a diphthong was 
dtwjx-'nscd with foi about a (entury and wa.s after- 
w’ards restored {L<esur, I’ii(eni<ia, mgis, etc.). 
Curjonsly enough. Ju; does not criticise the first 
syllable of .Miocene and i-’Iiuceiie, in wJiich the use 
of the (iieck ■■ Ki " has been courageously maintained 
by lYof Lovd Dawkins. International usage prob- 
<ibly now' stands in the w ay of any changes in either 
of these well-established terms. 

Wiv have received from Messrs. James Swift and 
Son, Ltd., 81 Tottenham Court Koad, ixindon, W.i, 
a copy of their " Petro 922 ” catalogue of petrological 
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and mine^logical accessories which includes a 
variety of raicrornoters, goniometers, refraetdmeters/ 

, spectroscopes and other microscope acoessorics neces¬ 
sary for routine work or for special research m petro- 
logy,mineraIog>' and (^ryst;dIogr.ij)hy, Anumgthemorc 
imjKJrtani items d{‘s(nlied are \)t A lliitchinson’s 
universal goiH(mu U“r : the re(ordin)» niicnuncter th*- 
sigTicd in’ I’rof hhaivi lor g<sinietnciil rotk analyJ*es; 
the stage lefraeiomder of J^r )•' K. Wright bv means 
of wliit.li the ii‘frjK'tiv(‘ ]nd<'x <if a l»[uid niav he 
easily asccriained. with an accuracy of om* or fwo 
units in the llunl of dec imals, on any nncroscope 
fitted with a Iteiirand lens and a nncronieter s(-ile in 
the ocular; and ihv lank icfractomelcn designed by 
Mr. A. In Hallnuoud .ind Dr H jJ 'riionias, which 
affords a comenicnL means for detcrnnniiig liie n*- j 
fractivc iiuhcos of lupuds in Inilk and is useful for j 
expeditiously ])tvpainig ^landani llmiis for U’stmgthe ; 
rcfracti\ity of inmerais A price list accompanying 
the cataJogiK' shous a g<*nerdl lediKtioa m the nrices 
of the apparatus ]iste<I. 

Mr. M. Tjng Jfoi'u, of the R’udvfieUl Museum, | 
Halifax, has in the ])rcss a work on " 'l'h<' Maon 
Mantle.” with mnneruus illustrations and plates. 

Tiiu ill CImivra is a new journal puhhshisl 

at Trieste, devoted to cliemu.d and ” astiocliemioar' 
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''Tli6;sec6n4:,^£^^^ which we lutv^just';' 
/fecen^, ebi^ahia-articles on' the nt un, on'=^ns , 
and oth^r stars, tuid bn the tranamuiation of hasC 
metab into gold (reprinted from anoibei journal)*. 

All who were attiacted by the sumptuous art 
Ixxiks of Mr. A. Thorburn on ” British Birds ” and 
“ British Mammals ” will be interested to learn that 
the same autlior and artist is bringing out through 
Messrs. Ixingmans and Co. in the autumn a further 
work entitled ” Game Birds and Wild-fowl ol Great 
Britain and Ireland,” with 30 plates in colour showing 
5S species. The volume will be issued in two forms, 
one being on large paper, limited in number to 
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AftioNr, the forthcoming books announced by the 
Cambridge University Press arc the following: 

” Life,” by Sir A, 1 C Shipley, which will form an 
mtroduitiuu to biologj for !iie general student ; 
“Physical and Chemical Science,” by \V f. U. 
Whethani; “The Structure ol the Atom,” by Dr. 
N P. Campbell, being siippiemcntarv chapter Xo. 
17 to “AhMlorn HIcctacai 'J'heurv”, and a new .ind 
revised edition of Prof. G 11 . Haiily’.s “(Orders of 
lufiiutv' the hifimiartahul of Paul Du Bois- 
Koymoud,” in the fambridge 'iVacts m .Mathemalus 
and .Mathematical PIivsics 
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Our Astronomical Column. 


Cai,lnd,\u Ui roNM —'riie Dengue ol X.ilions, in 
nddrtion to liie gr.iw polilK.d problems winch con¬ 
front it. lias found tune lo .ij»j>omt .1 (onuiulire to 
deal with the (jiieslioii ol C.ilendai Khform, mon* 
csjjccjnllv as rci.uuig to liie detciiimMiion ol the 
(kite of K.isler. 'Mu; ptinup.1l leligious bodies ,ne 
lepresenti'd, (lie ( liur< h of Ihigland In' Ke\ T li K*. 
i^uliips, se<rL'tar\' ol (Ik‘ Ihisal \slioiionneal Society 
Tri this eonueMon .in mleiv.stmg lettei, sjgn<‘<l ” .\stro- 
nomu'us,’' {i]>})eare(i ui tin' I imf\ for August ^7 It 
qnotei! a resohition adopu-ii bv .1 council n-piesentuig 
the Greek and allied (huTidus that was held last 
May in Conslaulmojile 'I'liis i’xten<h*d lo ecelesi- 
aslical purjjosei. the use ol itie Gregorian calendar, 
which had been adopted for euil puijxwes m t.i’eece 
some mouths jin-viouslv. 'I'hus the Gregorian 
calendar lias now fimiliv siqu-rseded the Julian one 
in Ihirope, though ilie piotess has ocuijued 3.^0 
years. 

The re'iolidiou also alliimeil the wilimgno.ss 0/ the 
churches comemed to nuuhfv the melliod of tleter- 
mimng Ivaster, jirovuk’d iL w.is kept on a Sunday 
subsequent to tlie lirst full moon after the e«puno\. 
This coiidiLion wouKl he satislieil if 7 ‘asler \v<*re liie 
lirst Sumlav after April jo , 1)us i.s a later date than 
most of tho.se suggi'sied, uhich have been near the 
middle of the present range. e\ieiuinig from Maich 
22 to .\pn! 

StKLLAU [‘oslilONs .\NI) llli PlKsTl IN l.IC.HT- 
BENDiNi.,-— rile uiea has o< euiied lo maiivjieople that 
the Einstein lighi-i’ending by gr.iMlation, the existent e 
ot which UMS cunlumed at the eclipses of j«>ici ami 
1922, mighl piodiui* appi(‘cial)le displatements in 
the apparent position of si.irs it their ravs passetl 
close to other .stars ou \ heir u ay to oni syste'in Signor 
O. Z. Bianco, of Tnun, 111 a note t*. us, quotes Ikssei’s 
view that the number of djirk stars may greatly 


<’\Tce«l tliat of tlie luud ones, and lufei.s that ,s( nous 
dtsplaceiueiils of the i>osUions ui Ihe latter uiay 
result little eoiisid, ration uili, Iio\\(\ei, make it 
plain Ihul tin mimlxT oj t.as<‘s uiiui’ ifie neiessarv 
<<niditions prevail must be e.vtremely small, ami even 
HI the.se cases the proper motions ol l!u thru' Ixxhes 
Loiuerned (Imul .star, daik stai. siinj uoiild qiiuklv 
modify Lliun, so that the laige sintt would be ol very 
brief <lmalion. 

\ lav passing at a lUslame of one astiouoinica! 
imil from the sun is dcllotled Ihiough <in angle ol 
001". .N slndvol the stellar masses sliows that only 
a vi'vv small minonty of the stais ha\ e masses greatly 
m e.\( css of the sun’s Moieo\er, tlie majotity of 
the stars are .vt sm h distancos that an aslrcmuinu al 
unit subtends an angle of less than (voi". Even it we 
snpposeil tiu* ilark st<u;> to outmunber tlie lucul ones 
a lJious.and-foitf, tlieie would be \erv few cases of 
two imlopemlent st.irs ajiproaMiing eat h othei so 
ckxsely mdiivclKm , l.mt, as a matter of fact, dynaniieai 
researches 011 the stdhir motions give no support to 
the existence of such a Urge piejiundcraiice of dark 
stars 

It may lurther be pointed out that .sliifts of the 
order of o-oi" iii the positions of stars are <|iute 
minnporlrint. being far l>elow the jirobablo errors of 
the best (aialogues. As an illustration of tins it 
nwy be mentioned that Die coi ret turn of meridian 
observations for tlio J'hnstcin siuft due b) tlie sun ha.s 
not been .sugge.sted by’anv one, though it Avould fie- 
ijuently mount to o-oj". 11 has already been mentioned 
in these note's that the Einstein (iispkirenient has no 
etlecl on tlie relative jiositioiis of binary stars, but 
only como.'s into play when one orb rs far behind the 
other I'ht argument outlined above shows tliat 
Bignor Bianco’s fears arc groundle.ss, and Biat no 
appreciable errors in star-positions from the cause 
mentioned ar.e to be‘appreliei^ti 


F'ccAVArioNS AT CiRENCESTER,—Somc leCMlt im-‘ 

g orJiint discoveries at-Cirencester arc described by 
tr. St. Clair Baddelcy in vol. xliv., 1922, of the Trans¬ 
actions of the Bristol and Gloucestershire Arcliaso- 
logical Society. The remarkable fact results in)m 
the excavation of the city wall that portions of it, at 
any rate, are mjt of Koman Impenal construction or 
formed, as has been hithei to accepted, dunug tlic late 
Kmpiro, so as to enclose the then far-expanded, but 
not yet cndangiirod, Corhicum; but that they are 
of precisely ulentical character with the dry-wailed 
mounds that encircle many other CoKeswold settle¬ 
ments, made by pre-itoman tribes. In the former 
case the jirohabihty seems to point to the I>ohum, or 
a previous people, tlie Coniavn, a.*; the makers of the 
wall; these mound enclosures have been in later tunes 
uccup]e<l in the extension of Roman Cornubium Mr. 
Baddeley's ]iaper is illustratixi by photographs of (he 
excavations. 

TMU.t.r-w CAV1N<; in ANcu-.N’r Eovpt - Mrs. 
Crowfoot and -Mi Jl. Ring Rolli liave n'pnnleil a 
paper irmn t!ie Annals oi Areha'ologv and Anthiopo- 
l!ig\ (voi X , Nos. i-j), entitletl “ ^Ve^c the Ancient 
Egyptians coiuersaut with 'idhlet-wcavmg (Brett- 
clienwehcroi, 'I issage anx Carious) ? ” ThevMlispule 
till' tlu'orv that taiileL-\\«‘avmg u. llie origin of all 
iveai'int’, as h.is been asserted by Herr H l’r<illc. 
No authenlic taldel-weaving tools haw yet been 
fonnd. «mtl tJie art is not known tc» bo dejuded on 
any n’uli or other iilu.stration in J%gvpt After a 
oandul renew oi weaving (oGinuiue, illu.strati-d by 
miineious diuwings, tiie writers auive at tlie con- 
<'hision that no l.iblets have been found earlier than 
Copin' days, and tlioseol doubtful pioveiuinec. and all 
aiuieiit Egyptian textiles examined by them were 
cortaiidx not tahl(‘t-wo\en, there is at present no 
evidence whatexer lor tahlel-weaving in ancient 

\Vo01> CXKMNGS l ROM llll. CONGO ANO WEsI 

AiKKA- Mr H Ihdl ecmtimH'S in the June 
issue ol the l’iula<lc)phui Ahfs,uiii j^wtial Ins aaount 
of a collecluju of wood carvings from the Congo and 
W’e.st Afnca. 'I 1 ic arti« Ic is fully illusUaled and 
descubes souk- reiuarkahh* sjHs-imoiis ol West .\fneaii 
work. 'Ihe question ol ion ign lulluence on this tyjie 
of naiu'e arf is not clear, but most of the speunums 
seern cleaily to Ik.* unUgeiioiis work 'J’h<* Kroos, at 
au\- rate, have been for a long jieruxl closely associ¬ 
ated w'lth Iriiropcans, and one image seeni.s 10 ri*pre- 
sent a Cuptam Hunt, tlie nuuster of a steamer, who is 
sealed on a barr<*I w hn h may luive containtHl nails, 
or Its eontents may have been of a lupiid nature 
d lie chaructenstic carelessiie.ss of tin* Negro i.raftsmaii 
in inuUeis of detail is shown by the Jail that though 
the ojienmg of the tight jacket is ixuefullv indiculed 
by a line down the liont, >et this is shown Joldiug 
right over the left, there ar<‘ no buttons, and no 
division is inarketl between jackel and tnniseis 
Ari’Rbci.vnos 01* Time An Jvxperimental Study 
of ihc Appreciation of Tune l»y Soinnamlmles" is tiie 
title of .111 arlicie by Mr Sidney V. Hooper in the 
Proceedings of the Soi letv Jor Psychical Research lor 
July. IL \s known tha .1 .some hypnotic subjects 
display wiiat ajipeurs to be a sujx-rnormal jxiwer of 
appreciating the pa.ssage of time. Jf, for ex;mii»le. 
such a subject i.s told during hypnosis to peiform 
.some simple act at the (uid of 5 <kio minutes he wiU do 
so, at or about the correct time, although in tlie periiKl 
intervening betw'cen the liypiiosis and tlie perform¬ 
ance of tlte act he^has had-no conscious knowledge 
o£ tie 


ments demonstrating this peculiarity of thc^ljYpliotic 
slate hav'e been recorded by Gumoy, Delbairf, J^lne 
iJianiwcll, ami Miichcll, and .Mr. Hooper takes up the 
inquiry at the point at wihcJi it was left by these 
oliservei.s. Iwo mam problems aic presented by, the 
results of Ihexo experiments: (i) the sublifliinal 
calcuLiiion by which tlie subject ( onies to know the 
time at which the suggested act is tc) be performed ; 
(2) “ true tiuio-a]i}ireciation.’' by which the subject 
knows when the time so calculated ariivcs. When a 
long lime-mlerval i>- gnen in mimne.s the subject 
usually c^ilcukites siibhnnnali.N' .so as (o find out when 
the .siiggeslod ai't <hie. Mr. ffooper’s experi- 
meuls contdhirale tins; but one ot his subjects 
maintained that as soon as the .suggestion was given 
she began to count rl>ythmu.ally and continued to 
tl<» so uiitd the suggested luimber of minutes had 
eUp.sed it IS tosucii a c.ijiai ily for at cinate counting 
of .snoiitls by a suIkouscioiisjicss on w'luch the 
jK*u<Iular rhythm of the clock lias been faithfully 
inscidx*rl lliat Mi MoojK-r looks for an explanation of 
" true tune appreciation ” 

CvLTi-oKNivN i’lyi.vi.iiyE'i'i-.s.— !if. J. Pcrcy Moore 
(I’roc .Viad Nat. Sci. i’hikulelpjua,* vol. 75, 1923) 
completes tlie .Kcounl ui the poi\ch.ett;.s dredged 
oU the coasi of Soulli (‘aliionna I hs three previous 
jiapeis, jmblished ie.s}K'ctivcIv m I'joo. u^jo, and 19IJ, 
ile.ilt witli the Nercitlifornu.1, ami Ihe jircscnt report 
conlanus llu* systi'iiuitic account of tlu' otliei sub- 
ordois Thirty-Uiree new .sjk'CU's aic described. 

y\i riNK Watlk-M i’j T,s --I.)r C Walter’s memoir 
on the IJydracaniuT of alpine watiTs (l)enkschr. 
Schweiz. NalurforsUi, Ges , JUl. 5H, ]«)22), togeUier 
with previcms aicoiints of italwui investigators of the* 
more southern forms, provides a fairly complete 
a<count, at least <d the fanni.stic aspect, of these 
liesh-water miles. Tli<* author lias been collcctirig 
since J'xjO, .m«i spisameiis have been obtained from 
433 loc..ihljes in tin* basui.s of tlu* Rhone, Rhine, 
l>amihe. <Mid I’o 'I lie sv-sternatk*. descriptions are 
tollow<*<l by a, short tompaiativc ac-i-ount of the eggs 
and of (he larval and iiyinphal stages Attention is 
directed to the great importance of the laival stage in 
regard to the «listnl>ulion ot nirmy of the species ; the 
larva fixes losome insect, msei Is its mouth-parts 
thiough the sKm of its host aui! so leeds, being mean¬ 
time Uansjmrtc'd by the liusl. Tlie aullior gives 
intc-rt'stmg notes on tlx* ad.iptations met witli, c.g. 
tlie 1 icli development ol liairs on 1 he leg.s of swimming 
.Species, tile dorso-vi'iitrai llatlemng ol the body—and 
uitli this .1 liardoning oJ liic* dois.d clntiu—usual in. 
Jliivialili* sp<*cies Tlie Hy«lia(.aniue of alpine waters 
ma\ !«• <lividc*d into two groups--the enr^-thermic 
species, mostly living in still wali*v, higJily adaptive 
and resistant, and wnlelc »iistiibiiled . and the steno- 
thermu spec it's, not tolerant of extensive change.s of 
teinjH-mtnie but finding llieir opiumim m water of 
low temper.iture, mtiie hunted in their range, and 
found chielly in llu; spnng.s and on tlu; .shore.s of high 
aljimc lakes. The autiutr diseusses the origin of these 
two groups—the hrsl laigc'ly composed of’Species 
wliuh in post-glacial times spread westwards'from 
Cential Asia, and the secomJ for tlu' most part a 
remnant oi the glacial fauna, lie puts forward 
.uiatomical and otlier eviih-nci; imliciatmg the origin 
oi Ihi'sc fresii-vvatc-r mites from marine mites 
(1 lalacandmj. 

NT'.maioi»i-.s Ol' Sai-.i'.j* and C'.hjckkns— The two 
prmcijxd cominumcations in the current ussue of the 
Journal of Helminthology (vol. i. pt. 3, 1923) are a 
-ca^refuiflccpuabby T. W. M.^Camerou of the anatomy 
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of ^ItmodonUi?: trignnouphalus of sheep, and a descrip¬ 
tion by Dr, K. j. Ortlcpp of the lifc-liistory of 
SyngfiniHs trachcahs, the fiapo-worm of chickens The 
egfjs in tin* nterus of tiic /cnial(' Sytigamus <l<i not 
riinelop ilnnc beyond Ihe lOu li and tliev art* 

ti-sualK' laid 111 this or in the eil stage, .iiid wlieii 
well nerati d water at tliev lakeafHuil a 

Week to de\eIop into infeifnc larva*, uiuletgoiiig one 
numlt dining this pejiorl din* sevond slagi* <ji 
latedive kirvn? are sheallu'd , thev are iion-chmbers, 
du not pcnetr.it e 1 he skin, and cannot n*sisl t|f‘Sicra1i<»ii 
Ltirva* swaliovMd liy < tncics u-:m ii the liings in alunit 
2\ lionrs 'I'hi) patii o1 migialmn limn Ihc digestive 
tiact has not been tiaced InU the anihm nn.Imeh to 
1 he view that the lar\ a* ate 1 arned like 1 lioseoj Abcaris 
and Am-ylostonia, if. in tlie blnod-stieam Ilirmtgli 
the heart to tlie lungs Jnthe lungs tlie larva* grow 
< onsiflerably ami inuleigii two lurliier moults, the 
Itn.d or foiirlh st.ige being re.n !»*d in about live ilavs 
afti'r infection Ihe voung wmms (lien ji.nr atul 
migrate into the tiaihea, where. i<» to ij d.xvs later, 
they atlam sexual ni.ilunly 'I'lms tin* wlioh* life- 
cycle IS i-oiuj>leied Within a moiitli Dr Orllepji 
sup]K>rla tlie view o| W'.dkei and \\ .ute that.m .Nat uie, 
ehickeiis contrm t liu' infection b\ eating I'arlhwornis 
infectecl with t he l.n \ -e 

A I’HVSIOI ooic M I'l’Ncno's Ol- THl 1’l I'ri 1 ARY 
(il AM) —'I'lie ihetiHcal vfmstitulion of tin* aitue 
substam’cs exlDuted Imin llu* p«)stenor lobe ol the 
pjliutary gland is sull unknown, imt tlieir imporlaiit 
pharmacoiogival luojierties liave leeeived much 
attention <iud aie .mnratelv determmiHl rntil 
recentlv, however, tin* phvsiologn al liimtions of tlie 
organ reuiamed a maiti'i 1oi spi*vulalion In a 
senes of researches on pigmentary ihanges. I. T 
Hogben and h' iv Winbm have now smteede*! m 
defining .siuii an essential «ndoenne fmution m 
utnpinbia. Thev sliowed (I’rov Kov So<-. lo-'-c 
B. vol. c>^, Unit iiijeclion of h.ices of posterim 

lohe extracts into p.iU' frogs (nu’}.iuo}>Iiores eontr.u led) 
in(hiee.s jirolound ilarkeiinig of the skin (e\])ansion ol 
the mehmopiuiics) 'Ihis aitioii is not <‘Iitited l>v 
other tissue exlraets, w liereas th<* minute postiTior 
lobe ot a single frog includes enough adive sul'stancc 
to darken at least liUv other pale ludivicluals So 
sensitive is tlie re.u tion that it may seive as a method 
of iktcction or of rough cstini.atioii of the jicitencv of 
such extiacts t/)/ii< 7 i/»/ joum., lo--, vol it), 010-030). 
Tliis response is a <iireil action on the skm. as can 
be <lcnionstr.ite<l by experiments on the isolated 
skin, and bv the inelfuaLy ol drugs with ]):iralylic 
action to ])rcveul it Slunulation of nerve liitnks 
and the ailmmistration of tiie drugs showeil no direct 
evidence of ucrvfiiis inechamsm lor pigment control 
(Proc. Koy. Sor.. i<;j.i. M vol. 04. 151-10.;). After 
extirpation of the wdiolo of the pituitary gland the 
skin always fiecanu' quite pale ami tlie inelanophores 
completely contrm led Tins pallor persisted |x*r- 
nianently even m the ])rescnce of the optimum 
conditions (vohl, wet, .ind sliaile) for darkening of 
normal animals Injection of jlostenor lobe extracts 
wa.s foilowetl bv profound (.iarkemng with complete 
inelanophore e.xjiansiun, which lasted for a varying 
Lime according to dosage aiul other conditions, the 
\TiimaIs then returning to j’l’rmanent pallor. J-'rogs 
Tom which nnlcnor lobes only were removed, or with 
;he brains exjiosed, wore iiKlistinguishablo from 
lonnal animals with resjiect to their pigmentarv 
eactions. *i'ho failure of voloiir response associateil 
vith complete liyiiojilivsednuiy is therefoie due to 
disence of posteiior lobe seeietioii, ami not attnbut- 
d)le to anterior Jobe (.leiiuu'iu y or to the operative 
echniepte employed (Proc. Roy. Soc., 1923, B, vol. 95, 


The Ethyl Alcohol, iNEUSTRy.t—The Chemical 
Trade Journal for August 3 prints a review of the 
ethyl alcohol industr^L' The pioneer of synthetic 
akiohol was Hennell, w-ho. in 1828, found that dilution 
and drstillation of a siilphnnc acid soluliun of ethylene 
yielded aluihol , this reaction also has considerable 
tht*oieticiU sigmfKanc.c. Dining the War, much 
alcohol was ma<lc from acetylene, vvliich 111 its turn 
was pnalucctl from svnlhctu calt.ium carbide 'J'he 
acetvleiie was livilratcd directly to acetaldehyde {m 
Ihc prescine of a mercui-y salt), which was then 
reducfsl ti) <d(.ohoi by the Sabatier and Senderens' 
rcaition. I nder presoiit ee^momic ctinditions (,Jer- 
ni.uiy appjeais to make most of iier aicoho) by 
Xeitnenlalioii methods riie article iiududcs a siirv<*y 
of the ])hj'sical properties of alcoliol, its industrial 
appliuilious and future prosjiecis for ihe synthetic 
pioduct. 

rnmiuM OK flAi'NXi-M C 7 /f')»;sb'v uud ludustyv 
for August 10 e/jntains an importaiiL ailule bv TTof 
(• Dibain under the title “ Should tlio Kloinent of 
the Alomie Numlier 72 be called CcJtmm or Ibifiuum-'” 
IVof (h-bain claims llut he has laid tins element 
m his j)osses.sion and under his olcseiv'cilion since loi i, 
when he sugg<-sfed the name cellium for it, lli.it’ 
although Moselev m July i<M.) (when t'lb.im vispeil 
him in < hxlonl) was notable to detect the cluiiacteiislu 
lines ot No 72 111 the fraction submitted for test, 
two of these lines uiTe, iii f.icl. dctecti'il by 1 kiuvillK r 
in H)22, in tin spectrum of tin' same mulen.d. by 
making us<* ol i(npjove<l e.xj)t‘iiTiU*iiliil nieltiods , that 
il aiu iloubt existed as to tlie nieiitily of these lines. 

It was iiu.dh lemoved l)v a direit comjiatison ([)\’ 
the method ol i.oim idi'rnes) (jf hues fiom the ioii 
Iraclion with a newly-pte}>.u'cd Irac-tion from ,1 
/iicoiiium mmer.d. m vvlinii the jiiesiuice oi No 7’ 
is not now tjueslnmed, m view 0] the mi cliara6t(nstic 
lines iccun.led l)V t osiei ,in<i llevesv {'luhT thesi- 
conilUious the ilaun of tlie lalej \\»nkeis to liave 
divuveretl a. new- element (since it could scauely 
be based on a moie accur.-ite iiieasiiienient of the 
same physical property) appeals I0 liepeud 011 liie 
assumption 1liat a '* fourth gioup ” elcmenl fonld ni>l 
have (urn prc^iiit in the rare earth fractions ('xanimcd 
Uv<*Ive years prcnously by Drbam. JVol I’lliain 
daims that it was actually there, and that there is 
111) theori'tK al objection to its presence, since “ there 
is no law vvlue.h (ompels the elements to a.ssouale 
tlicmsclves slricUy in awordame with their classifica¬ 
tion ” Moreover, he had already, in himself 

agreed to Perrui’a classification of cellium as a 
fourth-group element, in spiti* of the fact that lie had 
found il in a rare-earth mixture. Ife points out 
that there are many dements with different valencies 
whiUi cling together so closely that one cannot 
separate them except by very laborious treatment, 
and in particular that thbriuin.* which is quadrivalent, 

IS in fact always accompanied bv the tervalent rare 
earths. Again, Bohr’s theory only applies to free 
atoms and simple 10ns, and afioris at present no 
guidance whatever as to the behaviour of complex 
ions ; it is therefore not able to predict the chemical 
properties of elements which form double-salts in 
.solution These give rise, however, to iriany sur¬ 
prising cas<*s of coijqdete isomorphism, i\^. the 
fluorides of quadrivalent tiLaniiim with the oxy- 
iluorides of quinquevalent niobium. Prof. Urbaiii 
claims that “ no purely theoretical reasoning ought 
to prevail against a weU-cstabhshed question of 
fact,” and that as regards the presence of celtium 
in-Iiis rare-earth fracUons, the facts are not only- 
well established but also in strict accord with general 
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The Gaseous Nebulic.^ 

By J. H. Revnolds. 


TT has been recogmswl for many >(‘aTs that tlie 
nebula* fall into two ^reaL divisions—the spirals 
and the "aseons and ditluse. The dislinction lieUveen 
the two IS fnndainenlal, tor tiiere can be no doubt 
now that tlie s]>irals .irc extra f*alactic. and the 
gaseous iiiler-galaclie foiinations, alLliough it is im¬ 
possible vet to define the scuh* and distances of the 
spirals with any eertanity. Since Huggins’s gre.it 
discovery of the gaseous nature of ecrtani iielmb*. 
the pnnciji.d work on these objects Jus been <loiie m 
America, espeemJly at the lack tlhservatory and at 
Mt. Wilson , and coupling up thcsi! invc'stigatioiis with 
recent advances in jihvsics in which Great BiiUnn has 
pl.avcd no mean jiart, we are aide to form a gooil 
general xlca of tlie meaning and origin of iJie gaseous 
nebulx* 

The first nnjiortant fact ivlnch j*nuTges from tile 
plivsual work of I'owler, Sali.i .ind otheis, is timl 
onlv the eli'mcnts of sinijilt'sL coiistUution, such as 
In'drogen and helium, are known to be j)n*sent, and 
tliat lonisatiun ot known elements is probfddy re¬ 
sponsible for all liie unknown lines m the* nebular 
spectrum 'J'hen, again, tiie gaseous nebul.i; arc only 
nssoiiated with stars of the highest ti'inpcrature, as 
the stars 111 the centre of the pl.umtune'- are usually 1 
"U" l\p(j stars of the IJarvard scale, which Meld ! 
an eimssimi or .ilisorjition spectrum ol ionisctl helnun 1 
on a tonlimioiis ]>;u.kgronnd, and the " li" type 
stars, winch are next in ordei ol leinjicrature. and .ire ! 
ass(K i.iled wjtli tlie irregular gaseous nelml.e in Orion. ; 
I'ntil ri'cenllv it was suj>p()>.c*d Ih.H the so-called ; 
“ nelmliuin '' nlentified with the nebular nnli.itions 
at and and other well-known lines siu li 

pj.So and J7J7, rypre-<cnted unknown gases 
in the same sense tlnit Iteluiin was unknown until | 
idealilied m tlu; laboialory bv Sir Willum Kamviy, I 
but the work of Moseley and Aston and the formation 
oi the st.di* of atomic iium)>ers lias taugliL us that 
then* IS no joorn for jn\ more imknowi: elements in 
tin* aloinu* SI .lie ol the lighter g.iscs, and we must 
look in the direction ol ionisation of the knowni 
eleinenls m the iirst ten numbers of the scale for 
these Ludinown nebular lines 

These considerations and the progressive sjiex'tra of 
Nov'e lead to the coneliision tliat in all gaseous 
nebiii-e we arc dealing with the same material, ami 
that the ditlcreuces found in the spectra are to he 
assigned to diflerenccs only in physical condilions, 
aml thc Ivey to these conditions is to be found in th<* 
effective radiation of the star or stars involvial in the 
nebula thily tlie first two nuinlxTS of the atomic 
scale arc definitely established as appearing lu nebular 
spectra, the helium appearing often near the uuclcar 
star in its ionised form. But VVnght m Lick Observa¬ 
tory ]‘’ub., vol. xni., provisionally identified certain 
nebular line.s with carbon and nitrogen, and the 
presence of the foirncr at any rate is now accepted. 

The principal nebular lines 01 unknown origin are 
the following: 

The first two are invariaiily found in all the gaseous 
nebuke in the same relative strength, and they 
evidently form a doublet. ^.5007 was the first gaseous 
radiation to bo discovered in a nebula, and with its 
companion it exists m a very marked form in nearly 
all the objects of this class yet ob-served. The other 

'~^*SubBtance ol as address dcUvend before the Blimlagbam Univenity 
BhyslvalSocirtyon 19*3.,_'r. ^ ' v*’* 


radiatioiLs vary much m relative strength, and some- 
timcN seem to Ik* absent alLugcther Perhaps the 
most remarkable is that nsiudJv desenl^ed as >^3727, 
whu li has been tomul l>y W’ngld, to be in reality a 
doublet .separated by onI^’ two Angstrom units. It 
is astomslungly brilliant in the Orion Nebula, and 
with the h\drogeii rnchalions ii. is lesponsible for the 
great pliotogrnphic ellect of this object If is always 
of niaximiiiu extension, and i*. knnnl in regions far 
removeil from the involved stars, where the hydrogen 
radiations are lomparaluelv f.nnl An investigation 
by means ot .seieenod direct jiliolograjihs was under- 
Irikcii by the writer .viino \ears .igo .is to tlie relative 
distribution of tbeilnublel '13007, ^0311), the hydrogen 
series, and '3727 iii the Orion Ni'lnila Tlie principal 
lesults were 

(i) To establish Keeler's i oiiclusion tliat t he doublet 
was conspicuous only m tlie central 
region surrounding it Ononis, wliere d w'as very 
bnlhaiit 

{2) 'Jo tlcmonstrale lluit the hytirogen radiations 
e\tend<\l faintly to the most reinote regions of the 
nebula, .md 

(3) To show that the radution '3727 was much 
stionger than the hvalrogen in tlu'se miter regions, 
I'csides giving certain ddhTemes in detail 

We have tlien 111 the (.)rioii Nebula a bright cential 
portion where tin* i.idiatioiis J050). the 

iiydrogcii .iiul hehmii nxliatioiis .md .\3727 are in- 
tegi.iteil together, an mlerniediab* region where 
hydiog**!! and \i7-*7 apjiear ol .dKiiit the same 
str<*nglJi. and <m onlci region wiii'ri* '3727 pre¬ 
dominates 'i here is no «lu(ic iilty in .istribmg A(5oo7, 
4030) (H'oiiahlv to .01 Kniise<! tonn of one of the 
elements heavier Hum iiehiini. as we siioiild expect 
the hcavHT eiemenls to jircdoniin.iLe in the central 
regions surroumlmg Hu* star <> and Hie other involved 
stars. There is. however, ver\’ great dilTicuIty in 
explaining the distnbulion of '3727. It must be 
remeiuber«'d that Hu* “ li " type stars involved in the 
nebula are n<»t of Hie Inghesl stellar temperature, and 
It IS almost imjM)s.s!ble to imagine the existence of 
lom.sation at all in these remote region.s. There is, 
mdc‘e<l, good reason for thinking that '3727 is a 
comparatively low U*m))erature radiatioig as it is 
either faint or absent .iltogether in the planctaries 
containing '* O ” lyjic stars, and it iloes not occur so 
far lus can be ascertained m tlie nebular .stages of 
Nova* 

An hilerestuig point bearing on the distribution of 
tins radiation is brought out by an examination of 
tbc ncbulositj' surrounding tbe star Bond 734 to the 
north of the principal nebula. In the screened ex¬ 
posure of the radiations ^(5007, 4^51)) no nebulosity 
appears round this alar, and the absence of these 
radiations is coniiniicd m Lick Observatory Pub., 
vol xni. The livdrogen image is cjuite strong, and 
IS accompanied by an equally .strong image in X3727. 
It is (juitc evident, therefoie, that there la no direct 
relation between tlie radiations >'(5007, 4959} and 
^3727, and it is known that tlie hydrogen radiations 
occur without either. BiiL the question ari.ses as to 
w'hcther X3727 can exist independently of hydrogen. 
The difterencos of detail visible 111 the photographic 
images given by hydrogen and A3727 certainly suggest 
an independen*- origin, Init a complete arrswer to tJie 
«|ue.stion IS impossible, as hydrogen is found in varying 
i strength in all the gaseous nebuke and novie. If it 
j were not au impossibility, one would naturally look 
1 for the radiation as some element actually lighter 
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than hydrogen. The origin of this radiation ^3727, 
, therefore, seeraa to be one of the most interesting 
and difficult problems which the astrophysicist.has to 
deal witli iil the present time 

We will now jinss on from tlie Orion Nebula, which 
may be. taken a'^ a good example of the irregular 
gase<nis ncbni.e «onn(<t<‘(l uitli “ ]t ” type stars, to 
the pianelancs Here we h;n e to deal with involvnl 
centra! .stars -wlneji are of the “ O *’ lyp(‘, of a eoii- 
sidcrahl}- lug]u*r temjx'rature. In the spectra of these 
nebulae tin- doubiO ?.(5o()7, .jo^o) is still usualK 
the strongest radi.ition, .md hydrogen is invanabl}’ 
jiresent On tin" other luind, X3727 is often coni]).ira- 
tn’ciy faiid or alisent altogether, althongli X38 (k> is 
still one of i]u“ slrongest radiations in the sjx^ctniin. 
Joriised lielnnn at \4O8O is also verv conspicuous, but 
does not exl<‘iui tar from the nneknis, showing that 
ionisation only lakes plan: in the neighbourhood of 
the star itself. Another bright radiation .at X34'.»0, 
found in the .s^iectrum oi Nova ('ygni TTl, also makes 
its appearance, but its extension from tlic nucleus is 
small. 

A verv remaikabic feature in the high dispersion 
spectra obtained with the lhnM*-]irisin spectrograph 
of the huk 30-in lefractor was tin' cluiraetcr of the 
lines under luagndiration Wiien the sht of the 
spectrograph was ])l.ued aiToss the major diameter 
of the jilunetarv nebuirt disc. Hie resulting lines in 
the doublet xlsooy. 4050) witc not parallel sKled, but 
spread out in the <enlre. each end being .slightly 
curved in cjpjiositc directions If we .ne io interpret 
thi.s plienonu'Mon on llu' J>oppler jirimiple in tlie 
usual way, tins means tliat the gase.s are bolJi receding 
from us and ndvaneuig 1ow.>rds ns m the line of 
sight, couj’lcd wiLli a sligld rotation of the gaseous 
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sxib^oid as a whole. The only ieoai . >le explam^on 
tnat the gaseous-^^Is forming the nebula are sfi 
expanding, and we are-at once led lO a compariso 
w'lth novm such as Nova Aquil® HI. which now hj 
developed an expanding gaseous disc. 

The later .spectroscopic stages of nova' are con 
parable in e\<Ty detail with the planetary nebuli 
the galactic distribution of both is similar, and tt 
evidence is now overw’hclmmg that the planctarit 
had their origin in nova-, and the gaseous .shells < 
the planetarics are the remains of past outbursts. ] 
may be asked whv the planetary nebula' are con 
paralively few' in number, but it is evident tliat : 
the central star fell to a lower temperature than th 
“ II '■ tvpc, the radiation would be insufficient cithe 
to keep the gases in a state of eipnhbrmm or t 
lUnniinate them, and the aspect ol a planetary nebul 
would disappear. 'I'hc .same remarks apply to object 
like the Orion Nebula connected with " B ” tvp 
Stans, hlcrc tJie rmhation cncigy is not so intense a 
the “ O ” .stars, and we do not get an I'fjual degre 
of lonisiition ' ttie strength of the radiation X3727 i 
also evidence of dittcrcnt phvsieal conditions, but th 
Onon and otiier irregular gaseous iiebul.c have ever 
appcaranei* of being .swept away from the involve' 
stars, and they all probahh imiiciuc a former oullnir.'^ 
<d several stars (uhrnnatmg in an ” () " tvpe c 
sjiHtnim and a liigh nidialion pri-ssure 

The old i<lea that tho gaseous neliiike were th 
prnmtive forms of mailer from wliieh sl.irs wer 
evolved must, it seems, be givi'n up ioi the c.xacll 
contrary Iivpolliesis that Ihes- iiad their <irigin 11 
stellar outbursts, where imittcr passeil from lomplc’ 
to simpler lorms bv alomu disintegration untlei tli' 
stre.ss of e.\lr<*mc temperatuTe dew clopmciit. 
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Plants in Relation to the Health of Man.’ 


^INCHONA, the jilaiil which yields tjinmne, 
known under the name of ” Jesuits’JWder" 
since U) 5 ^, was inliodiiced into Indui al>oul the years 
1S58 to 1H02 S<'edlings ami seetls were brouglil to 
Great llntam from Llu- Andes of jiohvia <lnnng those 
years, principally b\' Sir Clements Markham and Mr. 
kiohanl Spruce, and the plants, wlmh were raised at 
the Koyal Bohime (hinieiis, Kew, were taken to India 
and Ceylon J'he tultivatiotj in India was mainly 
established in the Nilgin Jiills and in Sikkim Tho 
tliree species of Cineltona whicli are particularly 
valuable as sou^ce^ of tjuimne are (' Calisnya, ('. 
and (' \n<nnibKi 

The Duleli iiad also been experimenting with 
Cinchona and established ilie plant m Java about the 
same lime as Hie Kiighsh were inlroilucuig it to 
India So sueiessfu! h.ivc Hie plantations been in 
India, thank'' to the lalK>nrs of l)r Tliomas Ander.son. 
Sir George King, Mo.s.sis. Wood and Gammie and Sir 
David I’r.nn, lli.d in every jiost oHice m India it is 
now possilile to prtieure tlijses of from seven to ten 
grams ot pme (juimne tor a fme, which is alxnit etjual 
to a farthing in this wav, more than eight tlKnis<ind 
pounds a\ oir<bipois of qmnnie arc distiil>uled ve«irlv, 
and in adfhlion to this .1 kirgi- supply is furnislieil to 
hospitals, oti- JCiloits are now l>emg made to extend 
the culLivalam ol quminc in Malaya and Burma. 
Substitutes loi Cinchona as a source of quinine were 
used in tlie Canier*u>nsbv the Gi’rmansdnnngthcWar. 

Other mteresling plants are Kfwalak.da grass, 
Melinh im ?/?/////<>;??. winch is reportcxl to be obnoxious 
to the tsetse th , titroiuJla grass, the source of 
lemon grass oil, which is repellent to mosijuitoes; and 
Ocimiiw viridc. Hie Basil plant, which at one tune 
’ From .1 Ch^»i1wi< k^itblic. k'dii-T tk'liv(>r«'‘l by^Or. A. W. HiU, KltS^ 


was thought to be repellent to mosqmtoe.s, but now i 
known to be <if no value for the purpose, 

In connexion with the preservation of the heultl 
of man m temjH'rato climates, the plants vmldirq 
mdia-rublxT are oi hrst importaiu(c I'he pnncipa 
soutce of miha-rubber is JJrira bn 7 '-.ilieiu,i'i (Harf 
rubber). This again is a native of South America 
Seixls and young plants have been dislnhuled to Hu 
vaiious tropical colonies of tlie British Kmpiu' smci 
the year 1873, when it was brought over from SouH 
Ameneai, mainly owing to llio ^ucces^^lil ettniis of Su 
Henry Wickham (Hbcr socnces of rublH-r are Lhi 
Ceara rubber. Ficus iluKiic.a, I'untimna. ami tin 
tropu-a1 African Landolphias. 7'lie ruliher now nsec 
(omnuTv.ially is inaiulv derived from plantations ii 
the East, to which region it was introduei'd througl: 
tJie Royal Botanic Garrh ns, Kew, 

.Another source of proteclion against damp and 
colli IS furnished by the various jilants which yield 
tannin, the preservative ot leather. The principal 
sources of Hus arc oak galls and bark, mangrove 
bark, Myrobalaus, Quebracho, and Acacia (Jrcurrens. 
Extensive plantations of the latter plant, which i.s a 
native of Australia, have been made in South Africa 
and are a source of considerable wealth to Natal. 

Cinuamomunt CampJivra, winch is a native of 
Formosa, is the source of camphor, v'aluabie as a 
drug and also a pre.servativc of clothing against moth. 
Trade in camphor is a numopoly of the Japanese, but 
seeds have been freely introduced to British colonies, 
largely through the agency of Kew. It is now found 
there are two forms of campiior. but only one of these 
yields the solid camphor which is of value. 

Eryihroxyhn Coca is tl^e source of cocaine, the 
alkaloid which has .so many useful as well as harnrful 




T^HE foltewib’j I>OTlilnlon''^d-foreign TtprwOTta-' 
** lives are expected to be present at the Liver¬ 
pool meeting of the Jiritish Association which begins 
on Wednesday next, September i». In the ]>ro- 
gramnics of the various Sections, published in last 
week's issue, announcement was made of papers to be 
read by these visitors and of discussions in which they 
will take j)art. 

Prof. F. D. A<lams. McGill University, Montreal. 

I-h-of. W. D. Bancroft, Cornell Uinvcrsitv, Ithaca. 

Prof. N. Bohr, Institut for Tcoreti.sk Kysik, Copen¬ 
hagen. 

Mr. S. C. Brooks. Hygienic l.nl)oratorv. Washington. 
Dr. Herbert Bruce, University of Toronto. 

Prof. A. H. R. Biiller, University of Mimitoba, 
Winnipeg. 

Si'n.store PriucijK'- G Conti, Florence. 

Ur. U Cosier, (.■opi'iihagcn. 

h’rof. P. ]''hrcn[est, University of Leyden. 

Prof. K. Kkwall, Thnversity ot Lund. 

Prof. S F.ve, McGill University, Monlreal 
Ur. K. ('t Imlk, New York. 

Prof, j, C. I'lekls, Uinversily of Toronto. 

Prof V. .M (,loli!s(.hnndl. UmvervUetets Minendogisk 
Institut, Knstinniu 

Prof V h'. jJondeisou, University of Toronto 

Ur. (i. Uevesy, (‘o|H*uli.igen 

Plot U K Honglaml, I'luver.Mty of California. 

J’lol <> JespiTsen, Copenli.igen * 

Prof \ V. Ivciiuellv, Massjiehnselts Institute of 
ietimologv, C'ambndgc. Mass 
Di P I.. Kriunp, /(V>logtr;il Museuni. ('openhngon 
Ur ;\ C. K'rnv t, Univ'piMtv ot Ulict Ilf 
Prot U Uaugevm, (foliage de i-ninre, Pans. 

Ur. V. Lelifelicr, I''iilksgi*sundhcilaiiii, \'ienna. 


Prof, G. N. Lewis, University of C^forni^ *' ' 

Prof. A, B. Macallum, McGill University, Montreal.' 
lYof. J. C. McLennan, University of Toronto. ' *• 
^rof. ]. J. }<. Macleod, University of Toronto, '*"■ 
Prof. R. Magnus, University of Utrecht. 

Prof, A. P. Mathew.s, University of Cincinnati. < 

Prof. K. Merritt, Cornell University, Ithaca, Kbw>- 
York. ‘ ‘. 

Prof. A. It. Moore, Rutgers College, New BrtinS- ' , 
wick, N.J. 

Dr. Th. Mortensen, UniversiteteLsZooIogiska Museuni, . 

fkipenliagen , 

lYof. W. A. Noyes, University of Illinois, 

Prof, Sven Oden, Kgl. Tekniska Kogskolan, Stockholm. 
Prof. W. A. Parkes, University of Toronto. 
lYof. M. J. Pupin. Cohunhici Vinn^ersitv. New York. 
lYof H Al, Onanjer, In.stiUit voor Idiytopathologic, 
Wagciiingi'n, Holland 

Prof. Koulc, Alustv (I’l listoii e Natiirelle, Paris, 

JVof. R, L. Sackett. Stale Colioge, Pennsylvania. 

Prof J. Satterly, University of Toronto." 

Ur. Jolts. Schmidt, Carlsberg Labornlonum, Copen- 
hagiMi. 

JVof 1 Sebehon, .Aas, Norway. 

Prof, n B. S]MMUnjaii, University of Toronto. 

J>r V. Slelcinssini, (kinaihi. 

I’rof ] 'I'ate, McGill University, Montreal, 

Urol. W. Vernadsky, J'.ins. 

Seimtore Prof V VoHerra. University of ]?ome. 

Dr. G S Whitby, Ml Gil) {duversjlv,’Montreal. 

Prol. Willey. Mctoll Universitv, Montreal, 

IVof. R. W. Wood, Johns Jjopkin.s University, 
Baltimore 

Prof. H. Zvvnardein.ikcr. Uiiivensitas Iv’lieno-Traiec- 
tina, Utrecht 


Relativity and Theory of Knowledge. 


'PHli; Scaudnimiau St u’fiiifu '--a new 

^ ijiiarlerly in Ivnglisii pulthslu-d lu Norway — 
contains m its lust aunibei an ongrii.d and un- 
portani piece id iihilovtjdmaf rev.irch m an .-irficle 
entilleil 'The 'Iheoiy of Kcialivily .nul its Ui-.inng 
upon Lpisteinoiogv,” liy Prof llaiald K. SLlijcldciup. 

1 ill' n (xnllv .t]»p(nn1ed piolcs.sor of philosophy in the 
I niversiry of ('hnstiania The anilior is 'aheady 
distingnisiied iii his own (onntry, although lie is 
pTob.dilv the youngest onnpaiiL o'f a chair of pJjilo- 
sojihv, having been hoin in 18115 

Tlie article liegins witii a Iiiiid exptisilJon of the 
principle of uilatnity which calls for no special remark, 
but it ])rotfinis to exanunc the conseijuemc of its 
accejitance in pliy.sus for theory of knowdedge. II is 
obviou.s tiiat it must make a dean sweep of all naivelv 
realistic tlieoruvs, materiali.stn: or spintuahstic, which 
assume the physical reality of the ninvrrsi.* to be pre- 
.sented objectively to the mind of the oljserver for his 
di.sccrnmeut by incans of sense di.si riminalion. J 3 ut 
does It accord with idealism^ Uoi*s it denv that 
them is any objective iinivens.' to whiUi knowledge c.in 
attain ? Does it require us to lx* conlent with the 
subjective sjjae.e - time uiiiverse.s of individual ob¬ 
servers ^ i^rof. Schjeldcnip answers emphatically. 
No. Relativity gives us not a relative but an abso¬ 
lute universe, a universe tlic .scientific reality of which, 
however, is comiileteJy difierent in ita nature from 
anything which men of science have hitherto im- ' 
agined or thought it necessaiy to assume. The 
Allnkowski four-dimensianal .spacc*timc universe is 
* S'l.aJuiinaTtian imnU/ic f^evitJii; ContTil}ution.s to Philowphy, 

Jpsy »nil the Science of Efducntion by Nortbcni Scientist, Vot I., No. 1, 
Scpiember.- pp, 156.','Scftiidliwvian Sci«itilitf-fro#» 


absolute. :n precisely Uii' same .sense in which 
Newton's tliiee-duneasioiuil sjxice and independent 
variable time were absolute, nn<i the world-hnes of 
tlie Minkowski universe with thmr nitnrsecitirig points 
deierimtii'd by Gaus.sian < o-ordinate.s are real in the 
nb|eclive sense, but tlie reahly is not sen.se'})resented. 

It IS umm.igmabli“ and impercejitihle. ft consists, 
like the re.dilv ot Pythagor.is, of numbeiR. 

■| ho {Kunt of speci.i! inteie.st m the argument is th© 
wav in vvlmh the anthiir bnng.s ont tlie deuding in¬ 
fluence in pliysiui! thtoiy vvluth Die epistemological 
vviMkness vif the older niechaiucs h.is had. It was 
Galileo, the founvlerol inudeni jilivsios, w Iio, in his dis- 
« riinmation beUveiui wiuit he called 1 he aei.idi'ntal and 
the essential attributes of Dungs, Jirsl .suggested the 
distinction between six-omlarv' and primary (jualities, 
which has yilayed a delenmning jxirt in later theories 
of knowledge Galileo found liis mtiTpreter in 
l>escait<‘b, vvlio reduceii jihysieal leahly to extension 
and movement. Tlie principle of relativity has * 
eliminated even Die primary cpuihties from th© 
subject-matter of physic.s 

Similarly in the lelaiion of Kant to Newton, we see 
the directive force of the (‘pi.stcmologif al weakness of 
a phy.sieal th<‘orv. Die .subjednity of time and 
space in the KmiDan theory meant tlieir transcen¬ 
dental ideality. Abstracted from the subjective con¬ 
ditions of sensory observation they are invalid. But 
relatavity goes further, it eliminates time and space 
not only from an miknow'able thnig-in-itself, but cv'cn 
from the subject-matter of physics. To us to-day the 
principle of relativity is not a return to older philo¬ 
sophical concepts, but a forward movement looking 
.lor a new nhilosoober to infemret a. new eoistemoloexr. 
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Pan-Pacific Science Congress, Australia, 1923. 


l^/’HILE not on so extensive a scale as, nor witli 
the Imperial significance of, the Australian 
meeting m 1914 of tlic Bntisli Association for the 
Advancement of Science, tlu' second triennial Pan- 
Pacific Science ('ongress, which has just met in Mcl- 


Ixnirne and a/terwaids in S><iney, may mean very 
much to the devclopnient tif organised knowledge oi, 
and in, countries bor<ienng upon the Pacific C)cean. 
The first gathering of the kind was held in Honolulu 


in 1920, and as a matter of fact it was really the setjuel 
to ideas that ongmaled during Ute British Association 


visit to Aiislraha and later were warmly fostered hy 


Prof. W. M. l>avis (Harvard), Prof. H. K. Gregfiry 
(Vale), Dr. T. Wayland Vaughan {D.S. Geological 
Survey), Mr. A M I-'ord. and otliers The Pan-Pacific 
Union, a wide organisation with the general aim of 
promoting harnionions relations Ix-tween the peoples 
of the Pacific, stood behind ttu^ Honolulu Congress, 
but future Scionc.e (knigresses will undoubledlv all be 
under the geiieial direction and control of the National 
Research Councils of the countries concerned. 

The Commonwealth Governuumt is m-lmg as host 
for the 1923 gatlienng, the orgamsalion being in the 
hands of the Australian National Research Council, 
of which Sir Ornie Masson is presidenl. Stale 

Governments arc generously supplementing llie 
Commonwealth’s financial and other assistance, and 
it has been possible in many cases Co make grants 
helping to defray travelling costs for <lelegates from 
distant countries 'flic prcv.uhng Jngh rales for 
steamship iraM-llmg are a grave difficuHv in the way 
of international asscMiil'lies in u region of sncli vast 
distances as the IMcilic, Happily the interest of 
the Governments of the clticf countries concerned 
ha^ been aroused, and mviiations, conveyed through 
the Colonial Office, to send official delegat<-s, huve 
met with nnidi resjionse. I'nfortunafelv the South 
American Republics, with few exceptions, have 
regretted that their financial conditions do not permit 
the sending 0/ official representatives. Icveii more 
unfortunate is it that France has not .seen fit to send a 


delegation. Nevertlicless, with eleven visitors from 
Great Britain, ninetoen from the I'nited Slates of 
. America, three front ('anad.i, eight from Hawaii, 
twelve from Japan ami i-'orinosa, nine from llic 
Philippines, six from the Nethcrlamls and the Dutch 
East indio-s, eleven from New Zealaml. and smaller 
delegations from British Malaya. Burma, T.iliili, 
Papua, Fiji, and Hong Kong, a very fairly representa¬ 
tive gathering is assured. While in .^u.straha, all 
visitors from overseas are the guests of private citizens 
or institution.s and are receiving the privilege of free 
railway travelling fiefore, <hinng, ami after the 
Congress. 

To transfer a congress after ten daics in one city to 
another some .six liundred mile's distant must niihlatc 
against consecutiv e work and lead to a certain amount 
of overlapping: but the advantages 311 enabling 
visitors to sec more of 1lie country, and in increasing 
' the numbers of local w'orkers who come into personal 
contact with them, more than counterbalance the 
Obvious disailvaiitages. 

• Needless to say, an e.xtciisivc series of exeiirsion.s 
has been arranged, the principal excursions, over long 
distancc.s, nccessarib- c<mnng after tlie official business 
in- Sydney has been com.Imled Visits to Broken 
Hill, Irrigation -\reas. Artesian Water Areas, Great 
Barrier Reef, Northern Rivers to Brisbane, Canberra 
and other parts of the Commonwcaltii, arc proposcxl. 

The scientific work is lieing carrk‘<l on in eleven 
Sections. Aa, however, it has been a deliberate object 

nf thp. f.rcnnisp.rs to avoid n. mnltinhcitv of naners on 


single and more or less isolated topics, and to aim 
instead at broad general di.scussious, there are several 
joint meetings between Sections. The Sections com¬ 
prise: 1 . Agriculture; 11 . Anthropology and Ethno¬ 
logy; 111 . iiotany; IV. Entomology; V. Forestry; 
Vi. Geodesy, Geophysics, Radiotelegraphy, etc.; VII. 
Geography and OccHnography ; VITl. Geology ; IX. 
Hygiene; X. Veterinary Science; and XL Zoology. 

The agriculturists are concerned chiefly with the 
prciblcms prc'sentcd by disease.^ in wheat and other 
cereals, sugar-cane, cotton, tobacco, bananas, etc., 
and on the senoius difficulties to be faced in coii- 
Irolhng weed pests. Proposals for plant cjuarantme 
regulations may represent an immediate practical out¬ 
come, Agricultural education and research, soil 
surveys, and irrigation qucstioii.s are aKo being dis- 
cusse<l, wliih; much interest is being taken in a joint 
discussion with the zoologists an<l veterinarians upon 
genetics, with sptxnal reference to the inqiroveincnt oi 
farm animals. 

fn anthropology and ethnology the Congress is 
attacking the fuudaim'ntal problem of how best to 
orgain.se and c^irry out research work in the Pacific 
Isiandsbefore it is too late. The matter is very urgent 
indeed. Expressions of opinion have been united 
from leading ethnologists in (Jreat Britain who cannot 
b<* jirc'scnt 111 p«TSon, and it is hoped that, so far at 
least a.s the Bntisli islands are fom.enied, u practu.d 
working scheme mav be evoKeti, to be submitted later, 
with the full weight of the Congress hf'lnnd if, to the 
Conimoiuvealth Government .‘'lir Baldwin Sp<‘n(„er, 
who has just rctuiucd from vet anotiier visit to the 
interior, is bringing forward the allied, yet distinct, 
(juestion of future research in regard to Lhe Australian 
ahorigmes .Another wide loj/ic under consideraliou, 
in common witJi 1 h<' Hvgiene Section, is the recent 
rapKl decline in native population in Lin; islands, while 
there aic also discussions upon the physical antliropo- 
logy of various Pacific types, and the race relations 
between them. 

Botany, entomology, and forestry havi* mueh in 
common in several proposed discussions upon limbers, 
anil with zoology the matter of iiilrodnced jiests ami 
their natural enemies is being taken up. especially the 
increasingly serious problem of checking the spread 
of tropical boring insects. 

The jihysical work of the Congress centres mainly 
round gwdesy, terrestrial lUiigiu'tisni, ineti'orology, 
and seismology, while the highly practical inter¬ 
national matters of r.idiolclegraphic communications 
and delcrininations of longitude by wireless, arc also 
being discussed. Solar physics research, for which 
many inamtam that more is being clanned on the 
purely practical side than it will yield, and tlie need 
for its endowment by Governments, is a sulijeet for 
vigorous debate. 

Those members concerned with geography and 
oceanography are meeting with the physicists fre¬ 
quently, especially when discussing questions of 
cartography and meteorology. Definite proposals are 
being made for continuing and extending, by local 
ellort, the invaluable hydrographic work of the Royal 
Navy, and for international collaboration in oceano¬ 
graphic work. 

As might be exjiected, the largest Section is that 
ilevoted to Geology. The structure of the Pacific 
Basin, Post-mesozoic volcanic action in the Pacific, 
ore provinces, correlation of Kainozoic formations, 
coral reef fonnation.s, glaciation, Carboniferous and 
Permian problems in the Pacific Renon, are among 
the more general matters^b^fpre thp^eCtion,. ’ 

V: Twn itisimj!uhifir.tR2lisciuflaediiitheiHvffiene Section 
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at Melbourne, are mini]^ hygiene and a general 9un*ey 
, ,of the hygiene of the racific Region. The basis lor- 
discussion of the latter is a summary of replies 
received by the director of the Commonwealth Depart* 
ment of 1-Iealth to a widely circulated questiamiaire 
relating to yellow fcv'cr, malaria and filariasis, bubonic 
plague, small-pox, leprosy, ben-hcri, hooh-wonn dis¬ 
ease, and tuberculosis. In Sydney, the principal 
topics arc climate m relation to human clTicieiicv, 
meteorological standards in relation to comfort, and 
insects in respect to hygiene. 

The work of the Veterinary Science Section is mainly 
in joint meetings with ullial Sections, such as Agri¬ 
culture and Zoology, in dealing with parasilologicaJ 
and other problems. Propo.sals ar<* being put forward 
with regard to international notiheation of animal 
diseases. 

iMTially, the Section of Ziiology is undertaking, in 
addition to nuicli conjoint work with other Sections, 
a general survey of tiie many <{ucstions now arising 
in connexion with Pacific fisheries and the establish¬ 
ment of marine biological stations 

The mam aim of the Congress is to d<‘al with wide 
subjects, man)' of them of international sigmhcancc, 
from a practical as well as a purely scientilic point of 
view A C. n. Kivinr. 


University and Educational Intelligence. 

Wf learn from the (liniiihi'r SCulung (if the follow¬ 
ing iippointmeuts . Dr W. Srlniniann, director i>f 
tlu' Inslifnte of Tcclmual Physus at Jend I’liueisitv, 
to be predessor of theoretical elctTrotccImies at the 
Mumcli Technical College; Mr ]uhns Schinidt, ot 
the Stnttnnrt dh'chmcal Colh'gi', to be reader in 
ciiemisiri at the ICugmcermg College. Jisslmgcn ; 
and l>r K. hajans, to Ik* assistant professor of 
phi’.siCiil chemistry at the ihiuersitv of .Municli 

'll!]' trustees of tlie T.aura Spehnan UtKkeMler 
Memorial, foimdeil in <h;tobei 1918 by |ohn U. 
Rockefeller in memory ot his wife, have published a 
report on their appropriations, amoimlim: to ne«irlv 
13 nnllioii dollars, up to DeeenilHT 31, on 

which date the corporation’s assets nniounlccJ to 
78 million dollars (irants thisslfiod under lh(‘ head 
" lulin ation “ amounted, m the four years i<jio- 
T<)22. to 6000, 0000. .286,000, and 500,2^2 dollars 
respei'lively, and inchidcd 50.000 in n<2i for the 
Amcn- an College for t.hrls at Constantinople, 110,550 
dollars in i<)2'2 for l^obert t'ollegc of (‘onsiantinojile, 
the Aniencaii Cmversily of Jfeirul, and the Con¬ 
stantinople Women’s College, and Ooo.ooo dollars for 
the Women's V'nion Christian Colleges in the Orient. 
For boy scouts and girl scouts grunts amounting to 
195,000 dollars were allocated, and an appropriation 
whicli will amoimt to more than .55.000 dollars was 
made for the inauguration of courses of instruction 
for scout Icailers in universities and women’s colleges 
Such courses, it is noted, are given in 42 institutions, 
and in 13 of iiiein the expense of m.struction lias 
already been taken over by the college. Si-icntific 
research intere.sts the trustees iiccauso thev “ believe 
that knowledge and understanding of tlie natural 
forces that arc manifested in the behaviour ol people 
and of tilings will result concretely in the improve¬ 
ment of conditions of life,” but grants for promoting 
it have hitherto been small: 13,000 dollars in i<)2i 
and 37,500 in 1922. including 10,000 for the Mine. 
Curie Radium Fund. The Y.M C.A, and V.W.C.A. 
■and other social welfare organisations received 
3.299,000 .dollars,; religious organisations, i,975,<x>o; 
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.A R£M>RT on the development of higher ednehtion 
in' Poland has been issued by the Chief iStatistical ' 
Office of the Polish Republic. For the five State 
universities the report shows the following ,Btud,eirt 
enrolments; y 

Cracow, Warsaw. Lwow. Pi>zna£. Wilub. T<lUl. 

IQ20-2I . . 4136 5787 3639 2094 788 16444. 

1921- 23 . . 4551 7518 4775 3273 1729 2X824 

1922- 23 . . 5235 8939 5040 3416 2202 23438 

For the technical State schools the respective , 
numbers are . 

Tlf.Stli, l.n A^ic CdII., Sell afMis., 

.•6075 

7460 
7796 

The following figures show the number of students 
admitted m i<422-23 to other higher schools and 
professional colleges • Independent I buversity, Lublin, 
1120; h'rcc f’olish Ibiiversity, Warsaw, 1664; 
College of Commerce and Hconomics, Warsaw, 988; *' 
Veterinary College, Lw6w, 327; Teachers' College, 
Warsaw. 124; School of Fine Arts, Cracow, 155.: 
Uf llic total numluT oi sludeiUs, about 24 per cent, 
were women. Meaily 27 per cent, were enrolled in 
faculties of jurjsj)nulenc.e, 13 per cent, in faculties of 
medicine, 17 jht cent were engaged in the study of 
technology, mecluvnical and eleetncal engineering, etc., 
alxuit () jH*r cent, were students of agriculture, and 30 
yxTicnt. devot(*d tlumiscKes to the study of philology, 
history, niatheinalical and natural science, philosophy, 
and education. 

l.isis of college's and umversitics ''accredited” 
bv lanims agencies are published in Bulletin, 1922, 
No. 30, of the Ibiited State,s Bureau of Education. 
The standardising movement luts advanced rapidly 
during the past ten years, and the lists published in 
I9J7 already iuhuI levision 'i'Jie agencies in ques¬ 
tion arc • eertain State imu'ersUies and departments 
of education, the Carnegie I'oundation for tho Ad¬ 
vancement of Teaching, the Association of American . 
liniversjlies and several otiu'r voluntary educational 
associations, and church boards of education., The 
Bureau is careful to announce in large type that 
” there is no comprehensive classification of collegiate - ; 
institutions by any national govemmenlal agency.” 
'riic longest of the lists is that drawn up by the ■ 

I inivcrsily of California of 28O institutions from which 
holders of bachelor degrees rejircseniing the usual 
college course of four years will be admitted to its 
own gnwluate division (ommenimg on the lists,the 
compiler notes that the standards used are very ' 
vanotes and the basis of classiiicatiou in some cases 
IS very vague, while ” there is no practical consensus 
of opinion as to what constitutes that inuch-talked-of 
entity, the standard college ” He finds ground for 
hope of a coming approximation to uniformity in 
this regard in the* fact that a committee appointed 
for the pui-pose bv the American Council on Kduca- , 
tioii has formulated certain princijdes and standards 
for 4-ycar colleges and universities which have been • 
adopted ill w'liole or in part by some of tho accrediting 
agencies. Among these principles are: "Teaching, 
schedules exceeding lO hours per week per instructor, 
or classes (exclusi\'c of lectures) of more than 30 
students, should be interpreted as endangering 
educational efficiency ; and " the minimum annual 
operatmg income, exclusive of payment ol interest, 
annuities, etc., should b(* $50,000, of wdnch not less 
than $25,000 should be derived from stable sources, , 
[Other*, than .• stuc^nts, preferably , from permanent 
en4ownt6ats.!;T 

fc!iKrAtfL9at.'^3»i«3C>'•Iv'.VjfeV • . • . 
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Societies and Academies. 


Paris. 


Academy of Sciences, AuRust 0 .—M. (..uiiltiunic 
ligourdan in tlu; chair. -A. Lacroix: (.'oni]Kiusoii of 
he chemical ccnnijosition of two Iceland lavas, char- 
•ctensing cruption.s of which llie kind of dynatnisui 
5 different. Analyses of five lavas and liiisaHs from 
Catla and Ilccla. As regards the distinc tion Ixi- 
ween quietly fknving and explosive einptions, ihe 
ulhor holds that the huichty ol the inagina is not tlic 
>nly cxjilanatiou of the diilcrcnt t>qx.‘s of eniption, 
incxi a fluid magma, whu.h according to Washington, 
hould flow out qmetiy, if snddi'nly cooled on ds 
gross into the air, may give rise to an explcxsivc 
eruption. The- eruption of Ihula is .in exaniplo of 
his : tlio fluid lava liad to Join- its way Ihiougli the 
ce cap of the Myrdalsjokul! gl.icicr ancl the c:ru)> 1 ioii 
hroughoiit was ol the explo.sive type 0 Bigourdan : 
r^rojcct of a lU'W catalogue of tlu* hYmich learned 
iocietic.s.— Audiu Blondel * A rational method for 
:csts and speuluation of tnode lanqis inteuded to 
vork as valves. An outline of tests to be made 
.lartly at the works wlierc the lamp w constiuclcsl, 
iind partly at tlu' labor.ilury where the lamp is to be 
jsed.—C'iiarles Nicolle, I’. Conseil and A. Cuenod : 
Preventive v.iccm.tlion -ig.nnst acute conjunctivitis 
■lue to the Weeks li.utUus Us imjiorl.iiKc m tim 
sampaign against tiachoma i.lelaiK are given of 
the jircparalion ot the \.iLcuie and c)t the results ol 
experiments demonstrating the protes live action of 
the v.'UTination -Nilos SakelUriou . (.)blu|ue linear 
curvature and tol.il gecjdesie cursature • -i‘ H. van 
den Dungen : Some ti'chnical aj'phc.ilions of iiUcgi.d 
equations ■ Kelt Nevanlinna . I lie tluorem oi M. 
Picard.' K. d« Fleury . lUastic sfabihly an«l modern 
matenalsol eonsliuclioii. - t. Grumbaoh : Iliesui'ei- 
position ot electromotive forces m batlenes with a 
lluorcsient liquid— li. LevailUnt ; iduorc'seeme^ and 
])hotochcniistry. A icrLaut number ot flnoresecnit 
colouring m.itler.s (uiamne, methyUaie blue, eitsin, 
crythrosine) dissedved in glycerol or other jiolvalcohol, 
when submitted to light in Die absence.* oi an change 
colour, owing to hydnigeualiou by the alc*ohoi 
The ongmal colour is inon or less coni]>lc*tc*l> re.st<jrc<l 
by the actum ot air —Vavon and S Kleiner: 
Catalytic hydrogenation and slenc limdranc.t“. Jlw 
study ot so'inc hejkcncs. 'I’hc addition ot liNchogeii 
to four isomeric hc'plen<'*> (ethylpto]>yiethyl<'.ne, 
dimcth vIl^opropvlcthylene,me tin’ll! let Ji\ k’tliyleiie and 
Inmethylelhvlelhy lone) w.is si udu’d in flu* pussence of 
platinum black. It was found, in agrcvnienl wiQi 
the Uioory ot slenc iiindraiu e, that the hyclrogenation 
wasmore ditlicultthe greater the numl>crol substitut¬ 
ing radicles. V. Agafonoff: J'hc eoiu]>araUvc study 
of some metliods ot cheinieal analysis ot the liumu.s in 
soils, A comparison ot the amounts oi carbon in soil 
determined by combustion, by’’ the ordinary sulpho- 
chromic process, and by Simon’s method (with sjlvt,*r 
bichromate). The dry combustion and Simons 
method arc m good agreement: the- ordinary wet 
combustion witli sulphuric and chioniic acids only' 
gives low results,—Pierre Lesage: Anom.ilu*s of the 
fruit of Cdpsclla Bursa'pasfons, caused by the pre¬ 
sence ot salt in the soil. -L BUringhem: The bio¬ 
logical control of the inllnence ot manures: detei- 
mination of tlie sensible periods.—Kobert Stumper: 

The chemical composition oi the nests of Aptcotertnes 
occultHS. Tiie nests are made of sand, cemented 
together with about 15 per cent, of organic secretion. | fp. 


.—J’. Bendit: The origin of tlie interstitial cells in the' 
testicle of the domestic cock.—Et. Burnet: Irregular 
reactions of the filtrate from broth culture in goats 
infected with Micrococcus melitensis. If the infection ' 
by this Micrococcus renders the goat as sensitive as 
man to tlic inoculation of a small quantity of filtered 
culture, this reaction should aflord a lapid and 
certain means of rccogni.sing infcc.ted goals and pre¬ 
venting the use of Iheir milk. It has been proved, 
however, that the reaction is very irregular, and some 
goats, certainly infected, do not show the reaction at 
all. The conclusion ls drawn that the liltratc creation 
cannot be used in practice as a means of diagnosing 
Mtflilensts in the goat. 


August 13.—M Guillaume Bigourclan in the chair. 
-• .A. Lacroix: 'J'lie signilieation of the alkaline 
granites very rich in soda, 'the study of the rocks 
lollected from the isLiiid of Kot.Vhall has shown 
that rockalhte. tloscnbccl a.s .1 persodic granite, has 
no leal geological cxustencc* Chemical analyses of 
various jiortions of the granite and il.s cm losures 
are given —'torsten Carleman: I*unclioiis m- 
dctimtcly derualilc. Juics Baillaud: Studies on 
the disliilnition ot the energy m stellar spectra made 
at tlu* Pic clu Midi t.)l)soryalory m 1020 and 1021. 
The s}’><*elra of iime star.'; base been sludu’cl. Ihc 
arrangement ol appaialiis and iruthod oi carrying 
out the oliscrvafums are descn!)cd : tlu* details ol 
the cxqK:rjmcnls and lh<* u-sulls will be published 
elsewh<T<* - U de Mallemann . 'I'lic tli(’or> of lotatoiy 
pol.nis,ition.- ! Bathelbcr: (orreibon u’latmg to 
the nests of l•altenn<•.^ in a preu’dmg note a senc*s 
oi limgiis beds forming fiai't ol an aul uesl hav<' been 
desenix'd as belmiging ti> Jui/cnuc.s iu<fho/i,'eusfs It 
would aijpeai lliat tins \ieu was nu’oiriei: tiic 
slruclmes aie piob.ibly tlu’ work ol an lusecl <ldei- 
mined b\’ M JUignion as Muiohywi"^ ntrctlus.— 
Iv Bugnion : ivemarUs on the note u1 M 'natia'Ilicv. 

t) Duboscq aiul 11. Hiirant Sporo/oa oi the 
TuiiJcak'b 
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Science and Publicity. 

I N his presidential addresslo the British Association 
on Wednesday last, on the electrical structure of 
matter, Sir Ernest Rutherford dealt with a subject of 
fundamental seientifu* imporuince. a.s well as of'popular 
interest—possilily on aminnt of the conception of flying 
atomii piojetiiles and their (hsintegrating effects. 
The .\sMH-iation thu.s opened its proceedings this year 
w'ith a discourse whii’h i.s likely to make a wide appeal. 
Whetlier memlK-rs of the general public wlio have not 
themselves made scientific ohscrvations or e.\pcriments 
can havi' an intelligent comjircheiision of the true in¬ 
wardness of work and thcor\ on atomic structure, 
<ir on many of tlie other intricate subjects dealt with 
in presidential mldresses anti papers jm-sented to the 
various Sections, may perhaps be doubled ; but even 
if tin* mental grasp be weak and the picture induced he 
pnmitivc, the mere ext.st<‘nc<’ of a re.spectful attitude 
and receptive mind towards scientific studies is not to 
Im* des])iscd. 

In the main, of eininse. the Association is an assembly 
of .scientific workers, most of wliom luive no wLsh to 
discourse lo the laity and no capiuity ior transforming 
the sjMcial viKabularics of tiieir .subjei-ts into the 
.simpler-- not to say sensational forms required by 
many general readers It ought to be gratefully 
recognised, however, that the lay writer who i.s suffi- 
cienllv well informed to be tililc to present a .scientific 
sulqect in atlraclive literary style, and neeurately as 
well, IS perfonmng a useful purpo.se lor science. The 
invc.sligator m'Iio can d(» this for advances to which 
!)(' has him.sclf lontributed, ami on which he is an 
aulhonly, can alway.s find a generous welcome on 
platform or in tfie periodical press, imt it i.s rarely 
tliat the faculties of rcscureh and exposition are so 
closely comhmccl; and it may be ju.st as well that they 
arc usually sejurated. Tla- first business of the man 
of .science is to (lisc»)ver—Ifi add to the sum of natural 
knowledge; and if he descrilies his work dearly and 
in terms whu'li are intelligible to other investigators, 
he has dune his part, it is reall) supererogatory for 
him to take up the la.sk of enlightening™or entertain¬ 
ing—a pulilii unfamiliar with even the aljibabet of the 
language of the braridi of science in which he Works. 
He mav In.* able to interest members of tlic British 
A.ssoeiation, Ix'eausc most of them are engaged in scien¬ 
tific work of one kind or another, and the re.st scarcely 
expect lo listen to ('luldish discounses ; but the crowd 
m the street is not within his amiiit. 'The active 
scientific investigator might appropriately apply to 
those outside his gate.s the words, “ J have yet many 
.things to say unto you, but yc cannot,iicar them now." 
Science does not need to be sought-with u contrite 
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heart, but it dries deroand a certain amouitt of pre¬ 
paration from nil wlio would understand the full, 
meanini' ol the treasures within its temples. 

St) far as 11 is ptissilde for men ol siienec lo offer 
popular c.xpusitions nf suiijc(t% on whah tlu’V .ire 
creativt’ aiitlioritlc'. llii'' is dnne in tin- < jti/eii.s lA‘^•ture^ 
JioW at r.u h niceLin^ nl tlie J>rili.sli Assm'i.i 

lion and un u Tiinn- cNfcfKlfd stale than usual at tins 
year’s niectm;.;. These le»iiir<-s are nt»l intciulrd for 
meminTs ol (In .\ssu( latuin hut lor the “eneral puhlu. 
and the laii^e afidit'incs whit h .iltind lh(‘m sliow that 
very many people art' nUt'ieUeil m sinijiic nntujnts oi 
seierilifu: worl: and prourt'^.s in ceitam fultl.''. Siah 
descriptive let tuu^, iinue\er. tio little more than 
titillate the minds ot most ol tlu' iiearer.-., and nothinu 
to impress tin nt with the < on\n tion that seiemv Is the 
greatest soiial f.u loi m motlern 11\ilisatum. Wonder 
may be e.\cit<'d h> expentnetU and e\jv>sition, hut it 
needs to Ik- assoti.iteil with t unlulciue in the gmdanee 
which seienve van guv it our .soi lal and induslnal 
conditions are 10 deiive the liest advantages Ironi pio- 
gressive kuowledgi' At least one oi these piihhr 
lectures should he (le\oU'd ea« h year to (ho advocacy 
of science and m leiiliftc inetliods m national affairs, 
instead oi in.dcng ihern all informative (iis])luy.s ol 
achievements ni selected fields. 

Outside the Section rooms (wliere scientific workers 
may be pemntted to use their own ionns of ledinical 
expression) and lievond tlie lectim- halls (where ex¬ 
perienced sjM'ukers successlullv hold the atlcnlion of 
assemblies of citi/ens) is the general puhla as a whole, 
reading the dail)’ anil weekly new.s])a))ers and expecting 
to be mlormcd in its own language oi important 
scientific devclopmrnts of all kinds, how'ever intraate 
tiiey may he as, lor example, the constitution ol the 
atom, tlu; (juuntum theorv, the principle ol relativity, 
or the signifuance oi cell strucliire. To ptov'iile tins 
great grnuj) with the pfduilum il is «aj»ahle of tligi’sting 
is a task which most rescarcli w'orkcis jirefer to leave 
to others ; and right]) so C’lOfnl servu-e is, however, 
rendered to science hv’ w'ritei'- w'ho can present dilheiill 
subjects m attractive literary ionn without departing 
essentially from permissible limits of lucurac)- large 
though these iiui)’ seem to be to prei'ise iin esiigatorx. 
There are .such conlrilmtors to the genenil jxTJodical 
press, and w'e think that everv encuinageinenl and 
assistance siiould lie given to them. The more that 
the public IS made to under.stand the lertihty and the 
power of science tlic greater w ill lie the trust in scientific 
service, and prov ision for snentifit* study ami reseurcli 
will be corresponding!) increased. 

In the British Isles, little attempt Im been made lo 
secure wide publicity.for scientific institutions and 
work with tho Tfsiilt that tliGv are almost unknown 


dutsidci sdwrtific' circles. The publications of the 
Natirinal Phy.siral Labonitorv’, for example, are alto¬ 
gether Inadequate to give oven industrialists an idea 
of the work carried on in that institution. On the other 
hand, the I'.S. Bureau of Standards issues frequent 
Bulletins dealing liroadU w'llh tnpii s in which ])ractical 
men are interested and in whii h developments have 
reivnth taken place, 1 ’hc I'.S. \ationnl Kescarch 
Council also jjuhlisl»:s a numbei of useful Bulletins 
Mirveving tlie state of knowledge ol various scientific 
subjects and bringing together important data. No 
institution or .society in tlie British Isles issues anything 
corajxirahle with these Bullctnis • most of them seem, 
indeed, to !>o content to hide their light under a bushel, 
.so far Us the outside world is conLerned, and to dis- 
I'ourage any allem]»Ls made to extend the /one. of 
ilhnninatton. 

We do not .suggest that .scientific- and t.eihnical 
scHieties should add a publicity service to their junc¬ 
tions ; they are jirimardy inlendid for the reception 
and di.scu.ssion of new vontrihutions to knowledge, and 
tlieir concern is the inteiosls of thin tellows rather 
than the attention of the jjuldii, The Ihitish .V-ssocia- 
tion is on a different fooling, in that no tec.Imical 
qualification is reijuired for membeiship and that it 
sets out deliheraUiy lo cr<ute interest in si leme in the 
(.entre.s wiiere the annual meetings aie iuld, and 
hev'ond them by the reports ol its jiroi c•l•dlng^. The 
presidential adilresses, published aiimiallv inr the 
Association by Mr. jolm Murray undii- the title “The 
Advancement of Srience’’ (price (>^.), though olhm 
somew'hat sja'cial in style and si ope, consiiiiile the 
best annual record oi the position ol .s( a nl ific suhjecl.s 
of prime inqiortancc. Brohahlv' few men ol sc Icnce are 
capable of follownng intelhgentlv’ all the subjects re¬ 
viewed in these adilresses, and tin* general public may 
therefore be ])urdoned for not comprehending most nf 
them To students of science, how'ever, whether as a 
piofesMomd oet uputioii or as a leisure hour pursuit, the 
addresses are inv'aluable as iiutlmntativ e st.ilements of 
scientific fact and theory, and the volumes containing 
them should be in the library ol every one who finds 
satisfaction in pondering over the great jiroblems With 
which modern scK'ni-c deals. 

' Though tlie British Association welcomes member- 
! ship from the general public, it is not ton much to say 
tliat the presnlcntiid addresses, and most of the papers 
pre.sented to vSceliun.s, are intended for audiences ol 
.sjicdal scientific w'orkers. In the case of a body like 
the British Medical A.ssociation, membership is limited 
to professionally (jualified men, and in the Sections, 
therefore, no attempt need be made to deal, with 
scjwt^Qi»suyect8^in popular., terms. ..\yith. its-ifeixed 
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diflmnt—and ilsi) more difficulP^-position. Inter- ' 
preters are. needed, if not in the,Section rooms them¬ 
selves, then in t]ie public press. Leadin" newspajxjrs 
prefer that their own correspondents or contributors 
should ])eriorrn this function, hut there are raanv 
others which would p:ladh’ Tiiake use oi notes and 
articles on s<‘icntific .subjects suitable Jor the general ■ 
readint; jmblic. 

In the I'nited States an institution entitled “ Si-ieiue 
Ser\ice " \wls established a year or so aijo t<» pro\nl(‘ 
such j)o])u]ar artii'li's as a scientifii’ news s\ndaale,and 
it now supplies about filty American ne\\s])jtpcrs, and 
sc\'cral in Canada and other p.irts of the world, witli 
news liullelins sent Irom W'asliin^ton ev(“iv day ex( epl 
Sunday. “ Tlie first (.onsidcralion in a Bulletin stor\ 
sa\s a I ircular of mstruition to writers oi articles, “ is 
to tell o! or interpret a seicntifie event. But the news 
Stories must lie so well written that larire national 
newspapers will use tliem Without rewntmj' or revision, 
either in form or lauuuaj'e. Write y(»ur story so that 
tIios<’ wilo know notlun^ir about sdeiKe will understand 
and want to read it Weave in the .s^ientifie b.ick- 
rouiul that the man m the street doe's not ha\e Use 
.simjile words. Make your stor\ as j^raplih a.s if you 
were talknu; about il ” It is pointed rmt, in addition, 
tlint “ ' B\’ S( u'lK c Ser\-i» e ’ mu.st stam) lor acniruey of 
content anti niiph< .itiom” 

In order to establish tins pnldu iiy a^enl^ tor science, 
a jieaeroiis bineiaitor pa\e the sum ol on<‘ million 
dolla^^ to a j’oaid oi 'IVuslces wlmb nidiales nnum}; 
its numbers sewnii of the most disluii’uislied men of 
scieni «* m Liu Cnit<’d Slatc.s. Tlic wlu lc fiehl of 
.scii'iitifii* a<‘t!\]tN I'MTswhire is ro\ered by “Science 
ServKc,'’ and tlie Bullelins are iirst-rafe examples of 
>vbut «an be done to pre.scnt .scientific pn\urcs.s in 
jiojiular and \el accurate form. We umlerstand that 
the demand im the Bulletins Inmi ncw.sjiapcrs is now 
sun'll lent to make thi.s admirable news nfieiirv practi¬ 
cally .self-supporting. 

Here, then, wi- have an excellent example of what 
can lie done siiciesstully ior the yiopiihmsatHm of 
.science; and it is oIimous that the (onslitutimi and 
methods of suih an or”ani.s:nion are \ery diftcrent 
from those of the Itriti.sh .As.soeiation, tliougli tlie amis 


of both are “in pronioti' ”'eneral intiTc.sl in sdcnce 
and its applications.” Wc helicw tlial the National 
Union of Scientific Workers conlemplates establi.shin« 
a similar scientific news agenev to that of “ Science 
Scr\-ice,” and a beciinninii has already been made by 
the British Si'iencc CKiild T))' tlie issue of l*ubli(ity 
Pamphlets sent to the ncwsyiaper prc.ss for reproduction 
in whole or in part without payment. Since January 


of Js^cw^York 


,each containing tfee story of some research, discover)-, 
JOT notable achievement in science or engineering. In 
one form or another tlie.se narratives have found their 
wav through pn»<-Uca]iv the entire ranj^c of the public 
press in Anieiie.i as well .is jlu' techniea! journals. 

It is (le.ir, thcrelore, that ue in the British Isles are 
mueh behind the Umted .States in the piovislon made 
lor jnihlieitv lor seiemc Our Miintilic soiieties arc 
second l>) none, ainl the niimiu i and saliie ol papers 
published by them aie hie.her now th.in eier they were, 
yet no adeqii.ite agenev exists to extend tlie knowledge 
of this work l>c\ond sticniifn i-in le-, .iml tlius to create 
in the ymblic mind a Iccliiii; ol juidi' in our scientifin 
uchicveincnls. A gical o[)j)oUnm!\' au.uls the lienc- 
lacior who will provide a libu.il sum to cstablLsh a 
British s(icin-c puldn il \ sci \ u v (onijiarable with what 
has pr<ncd so ctTccti\c m Amcrua Political, social, 
religious, temperance, la!>our. and sion-s of other 
oigani.sations regard it as a dut\’ to carry on their 
projiagand.i by me.ms oi Icalh'ts and like yiubhcations, 
Imt .science is content to kecji its nies.saiiC to it.sdf. It 
IS no wonder, tlierelore, tiiat tlie cominiinity under¬ 
stands .so little of the value and meaning ol science. 
L(.“t us hope ilut means will soon be lorllaoming to 
est.iblisb a bureau which will no! only make the pro¬ 
ceedings of annual mceling.s oi tlie Bnlish Association 
widel) known and easily mtciligible, but Will also, 
ihroiighimt the y<ar, conlmm* to interpret .scientific 
advaiKcs to a world eager lo learn o! them liut un¬ 
acquainted witli llie ti‘<-hniial \o(abularie.s in which 
they are < ommonly expressed. 


Science and Man. 

Science ami ('ivihsaium. F.ssays .arrangi'd and edited 
by F S. Marvin. ('I'he Seru's, Vi.) Pp. 350. 

(l/>ndon : Oxhml (,'niversity Press, 1923.) i2j. 6 d. 
net. 


T illy liL>lor\' oi sricn* e is b\ no means a record 
oi steady ]irogre.>s. It w.i.s boni among the 
Ionian (Irecks, who were tli< first to speculate intelli- 
gentlv, on the basis ot oli^er\rd iai Ls, “how things 
grow ” .md “ h<m' they liehiue," these lieing tlio mean¬ 
ings of their two words physic and noiuos, .so inadc- 
(juatclv rc])resented bv nalnra and /r.\. It is often said 
tluit (In-ek science was unsound. Iietng based on 
brilliant guesswork insivad ol earefnl investigation. 
The (Irecks rcrtainK Im-ed bold and sweeping general¬ 
isations, but modern biologists, mduding Charlc.s 
Harwin,huve thought no pruisi- too high for Aristotle, 
and the achievcmenl.s of Ureeee m inatliomaties, 
astronomy, and medicine are now held ii» be scarcely 
[’'loss notable. It must, liowever, be admitted that the 
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ancients were handicaj)ped by the want of scientific 
instruments, and that tlieir buckw^ardness in invention 
was paniy due to an erroneous standard of values. If 
European n.itinns still tiiinli. it a finer tliinft to l>e an 
otator than a sriirilifif nueiitoi. that is a prejudue 
\v]ii( li \sT owf to the (invks 

llie Rnniat) “ .>te.iin toiler” nr)l ftivourahle 

to oneinaluy ntxl mti-lln tuai jtro-'ress After (kilen 
(aitotu A o 200) a S.ili.uM uKui nlifii Isirrermess In-uirts. 
u rlri.irs u'a-'K Iroin uhali buropetm Itt.story cmerf’rs 
only in the siMeenlli ((‘nlui\ Nuther llelleiustir 
])IiiloM>j)Ii\ tiur (atliolu t Inislianitv did anythinj; to 
slo}) lhl^ baihnnsation, the tne\ilal>l<- icsiill ol the 
lonj^ ore\ ol superstition. inassa( re, and pilla.ee whieli 
v\e eali the D.irk A.ees. Mankind <annot aflonl to 
for^ii't 1 liat u nu astiie oi stalnlil v m poJit a a) and s(h lal 
eondilions is nefess,ir\ not onlv lor ))roj^iess hut also 
for the ])re.ser\ation oi ilie trains of tin- past. The 
seven hundred }ears \\hi<h iolkmed the break-up ol 
the Western i-anpin- nii-lil ha\i- been Molted out of 
bistory without aiu' .^rcat loss 
'i'lie^reatet part ol Mr Marvinks e.vellenl \olunieol 
essays is de\ote(i to modiin problems '(’lie wnteis 
admit Irankh that tin* matenahstu trend of m iem e in 
the nineteenth eentui\ was the result of its unetjual 
developmeiu ilioloev ai]\anfed more ([uiekK than 
ps\t holo;.4\. and the seiem es ol inoruanit nature were 
nlu'ad ol bioi(iu\ Tin* tendemy to redinv hie to 
meehani.sin is bein^ abandoned in respon.se to jirotests 
from .seienee itsell.and tlie prolilems o| muhi ious lite 
are seen to iinoKe metaplpsiral <inestions with wliieb 
the older ‘U'neralton hoped to rlispense. 

Prof Whiieitead, as is known, thinks that the 
theories of ianstein will hase a riNoInlionarv <-lTea on 
our eonet'piions oi spau- and lime “The whole syn- 
tiiesin of the sesenLeentli (entur\ has to be recast Its 
lime, Its spare, and its inattin roe in llie niellina-pot 
and liirre ise must !ea\e lliein ’ it wil) iak{' manv 
yeans beiun- this judgment mn be either aflinned with 
eonfidenre m denusl riieri’ is r<’asiin to think that 
at present ( “iitinent.d liiinkers are not pn'pand to ifo 
quite so tar as IVoi ^\'iI|felK'all ami his fiH'iuK. 

I here is no dnubi ih.u haiistem has made a .ureat 
mathemalnal dis(<i\er\ : but we nia\ )«• pennitled 
to doubt whether a niathcnialiraJ dis(’o\er\ is likely to 
^i\'e us a new' jihikisopln 

Prof. Aitlnir TlumiMin di-iiK iudn.unish with jiost* 
Uarwini.in i.iuloav. ,in(l does not talk, as some are 
rashly dmny, about "the altaiuiomiient of natural 
selection but 1 i aniiot amee with iiini wlien he sins 
tiiat no <'ontlii't slioLild In- possible between reliijnm 
and science. unl<'ss \se try to speak two laniriuijies at 
mire,’ or that " srienutic and reliitious concepts arc 
incoinmensurable.” The as.siimptioii which underlies 


such statements i.s that science deals with facts and 
religion with values, and that it is possible to keep these 
two aspects of reality apart. 1 maintain, on the con- 
trar}', that a fact without ^■aluo is no fact, and a value 
without fact no value. The two cannot be separated, 
and the salutary' ri\airv of scientific and religious 
truth must continue as long as men lake both seriously. 
It will not clo for .science to .say to religion, ” Leave me 
alone and J will Ic'a\e you alone ” 

Mr. Julian Huxley’s long essay on science and religion 
takes a differinl line. It is interesting not only for 
the disdissioii on the place winch scienie (an find for 
the conception of (iod, but for the confident tunc in 
w'liidi tlie author declare,s his i‘onvictmn that the 
organic i.s e\(lived Iroin the inorganic, through the 
developtncnl of (olloids iroin smaller rnolccules. 
“Thus the forms of life, simple at first, attained pro¬ 
gressively It) greater complexity ; mind, negligible in 
llie lower forms, hee.inie of greater and greater inijiort- 
anee, until it rem he<l its present level in man " Mr. 
llu.xley would not maintain that this theory lias been de¬ 
monstrated : but It .seems jirobabie that the iiiomstie 
view of llie striuture of the imivorsc will in time lie 
: generally aticjited. 'Hie alternative tiu'oiy that ani¬ 
mated sjMires eanie to the earth from oth( r Ixxiies gives 
no explanation of tlie origin of life, and has dilCuulties 
0} Its uwii 

I am less satisfied witli this writer's attempt to 
jiistiiy a theistic phi!iis(ipijy by setting the jirogte.ss 
which he finds to be the law of org.inn e\ olulion against 
the pe.vMmistn eondu.snm based on the second law' ol 
tlierniodynamus. hbrevenifwi'iissiimethatincn'astng 
eoiiiiilcxiiy in living organisms carries with it im n'as- 
ing Mihie, the jihase of evolution through wiiu h life on 
thi^ ))lanct is jjassing is hut ;i irairsitory episode, wIikL 
will jirobably be followed by a reverse |,ir(M ess of m\olu- 
lion. when our gIoi»e beioiues le.ss i.ivourable tu the 
luglwr forms ol hie In any I'ase, planetary progress 
can be only u backwash in the universal current w'hich, 
if the aforesaid law is 1 rue. is carry ing all inatler towards 
iininoluhty and final death. No .satisfying theism (an 
1m' erec ted on tins brnsi-s. It would surely be better to 
assume that whatever |)ower v\ound up liu; clock once 
<an Wind it up again, and that the life of the universe 
IS iK'qictual, as its Creator is eternal. We arc then fr(‘e 
In Ix'lfcve in a God w'hose being is above tlie recurrent 
birtlis and deaths of stellar .systems. 

Mr. Marvin, however, pins his faitli on jirogress m 
time, and ends the book with a (liuractenstic editorial 
chirp. It is proliably true, us he say.s, that humanity 
is still young, and (upable of mhicvements still un¬ 
dreamed ol. Hope for the future is reasonable, so 
long as we do. not make a religion of it. 

* W. R. Inge. ' 
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Tbe Manufacture of Acids and Alkalis/ 

The Manufacture of Acids and Alkalis. Prof. 
George Lunge, ('omplctely rc^nsed and rewritten 
under the ICditorship of J)r. A. C. ('umming. Vol. i: 
Raw Materials for the Manufacliire of Sulphuric .trid 
and the Mauufarhur of Sulphur Ihoxide. By W. 
Wyid. Pp. Mii + 558. 365. net. 5: The 

Mnuujadutc of IlydrorhlorH And ami SalUahe Jiv 

f)r. A. C. ('nmmini;. Pp. x\ ^^.23 315. tul. net 

(London «ind Kdinlnirgh • (riirne} and jiu ksfm, 
1923.) 

TIE s arifins treatises on different dejiarttnenls ol 
ajiplied ('hemistr} wliiih ehemieal literature 
owes to the genius and industry ol the late Pnif. 
I.unge are among the d.issics of cheniieal teelinologv. 
They ha\e jius.sed thnmgli many editions in fairly 
quiek siKeession, and their betterment and jevision 
u.is tiie (onstnnt employment of theirauthoiV leisure, 
no pains ]>emg spared liy him to make them an ae(urate 
and faithful reHes of the slate of nuitemporary know¬ 
ledge of the stneml subjeits with which they wcie 
{ •luennd TTu! fainge enjo\ed many opportunities 
and huililies to this end. As professor oi applied 
chemistty in the Zurich i’ol)tc*chm(\ one of the In-st 
ecpiijiped and most famous schools ol (lienncal tech- 
nolog) in the ’Aorld, he \\as an acknowledged authoiity 
on many bianc’he.s ol manuiac-turmg chemistry, and 
parti-ul.uly on the spenal liTamiu's dealt witli m the 
iiooks under nvjew. Tlu' mannlaeture of mads and 
aikaii was m lac-t the I'liic-I c'he!nii.al industry in whiefi 
Dr. T.nngi was employed dining his sojourn in England 
and iK'fore he. a]}])ointinenL to the dislinguished 
po.sition he oei upiul until his death. .\ brief aivount 
of liis life and uoik appc.’ared in Na'ii-kk of February 
17, p. --28. 

These treatises c.onstitiite, m tile aggregate, a 
vaUaible literarv properts, and the jiulihshers are well 
advised in seeking to maintain tlie ie[>utation they 
hai'e hitherto enjin ed as faithful and aeeurate ac-emmfs 
of tiie state ol eonteinporary jirocediire in the s|MHial 
branches ol iliemical industry with which they deal, 
by entrusting their res’ision to tomjK'tcnt authorities, 
and m issuing now' editions at comparatively short 
intervals. 

It miglit be thought that in tiic ease of an industry 
so w'ell estal)lished as that of the manulacture of 
alkali and of the indusLrie.s w'hicii are so closely 
associated with it, the last word liad been said in 
respect to processes and procedure. Such, however, 
is very far Iroin being the aise, a.s e\'en a very superficial 
comparison of successive editions of these treatises 
will make maiiifest. „.,Xhe changes may;iot,in„allcases- 


! Xes§. important as tiding to efficiency, and economy, 
and no' account of the contemporary condition of the 
manufacture would be adequate without reference to 
them. 

'rhe general sujxTinlendence and editorship of'.the 
new' editions of these manuals has been entrusted to the 
comjK’lent hands of Dr. A. C. Cnmnimg. under whoso 
direelion they hu\c iieen rompleti-ly revised and re¬ 
written The \'i)lume on raw matmal.s ior llic manu- 
iartua* of .sulphunc- acid and of snljduir rlio.vide has 
been .issigned to .Mi Wilfrid Wyld, wlio ha.s been 
a.ssfK-iated with imjiorlanl roncenis in Yorkshire and 
eKew'herc, ami brings to his task the fruits of a large 
eNperiemv. 

In a general pn-iacf pr(‘ri.>;c‘d to the sc\er.il \'olumes 
Dr. Cumnung has given a brief acc'ount of the history 
and develojnnent ot the late I’rof. Lunge’s literary 
lalioins in (onnexion with applied ciicmistr}, which 
IS ol iiilercst as show'ing h<iw the scoj)e of these labours 
w'as gradually enlarged so tiuiL it beianu* practically 
an < nr)(lo])edia ol tlie man) < hemieal industries. The 
first JCiiglish edition of the \oJume on suljihune acid 
aiipeured in 1879, and the kisl edition in 1913. This 
was lollow'ed in 1917 liy a supplementary volume on 
sulphuric and nitric a<'ids. This was the last of 
Lunge's (.onlributions to thi.s special field of cheinical 
te» hnologv. 

Tlu. honk under nwiew show.s no ^'^'ry .striking 
leatures in the way <.»1 new develojiments. A.s regards 
raw materials, the most important change is the 
revolution in the prodiution of rommereial sulphur 
elfeited h\' llie J'VaMh proecbs. This remarkable 
jinx'css IS oiH' ol the most noTaiile chemical engineering 
inumjihs of the ]>U'sent tenlury. In iHhr) an enormous 
dcjMisit ol sulphur was (ii.seo\ ered in Louisiana in the 
(oursi- of well-smking in lonnexiun w’lth petroleum, 
but all alteiuiits to work this dcjio.sit eotmiiereially 
failed until the genius of ITerman Eruseh devised 
llic method asstx lated with liis name. Space will 
not allow of all) detailed description oi the process, 
linefly, thi* method consi.st.s in sending down a 
sulficieiu'y of sii|K'rlieated w'at<*r and thus melting out 
the sulphur, w'iiiih li(picfu s .it about iiO", from the 
pockets 111 the limestone and beds ol g)psum m which 
it <}ciurs. 'riie molten .sulphur is then forced to the 
surfmi by means ol compressed air, and of coursJe 
con.sohdales as it e<ioK. The liook tontains a fairly 
full aiiounl ol this proi'ess, which i.s now’ w'orked on 
a very considerable scale, not only in Louisiana hut 
also in Texas, wliere similar sulphur deposits h.ive Ixcn 
found to occur. It has rendered America independent 
of uU outside sources of .sulphur supph, and lor a time 
.seriously threateried. the existence of the Sicilian 


be fundam«wta^oX‘.‘at?byejsiyeT’^t'-%wS|tre iaor«^M,yn4wstty, of which it .has destroyed the monopoly. 
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Mr. Wyld’s of the history of the process and 

of its sn('f:e.s.si\'e dcxciopmenis jeavc-s nothing to be 
ticsind in point of aectirary and tomplotcness. ft 
forms iiidceil a most inlrrc-^itn^' si«'lion ol {lie <Iiaj)UT 
<k‘votfd to till- < \[)!oii,itii)n <it 1 !h‘ iialiiral di-|M)sits 
of siil]>liur oM ur in vurioo'- parts of the 

world. 

Tli<- book, of foiirsi, deal-, \m11i u great \anelv of 
procfs.ses tor obtaiinng .suipliur; hoin law ores; 
Irom spirit o\i(le in (he m.imifio tun of 
from p\rites; iiom siilplmr dioMiie, us from .snieltcrv 
bimes; from --ulpluiivtted hydrogen and sulplntes and 
snlpltides an<l from snijiliates of the alkaline earths. 
Tliese last-named processes be* ante c>l the uinmst im¬ 
portance to (itnnans during tlir War, owing to her 
iimbility to nnjunl 'sulphur oi any <onsulerable sti)))»ly 
of pyrites. lIistoi\ aflords many instantes where a 
nation or manid.n uiiing (ommuiniy nmh r the stress 
of necessity, ol'tt n oetasioiied by \v;u, has been eoni- 
ppflecl to adtijd new methods t>r to modif> existing 
ones, and such modirtcalions have frctjuinlly taken a 
])ermaTienl plan- in mdusliy What, however, is to 
be the ultiinate late of thi proiesses wlmii (hnnanv 
was (onipelled to adopt nmams to he dttennined. 
OrUiin of them h.ue been lomul to be eitmomn ally 
unsounfl when <onip.ne<I with pre-V\ar nKllmtls, ami 
have alrcadv lieen giwn u]), l»ut their story is inlet 
osLing a.s a iliapter in imhistiial pi'ogrcss ami as 
.showing wlial knowledge, skill, iisoiin tlulness,enetgy, 
and application will adiieve in overcoming iihstavles 
which at llt.st sight seemed w'ell-nigh msuj)erai>le 

In an industrv sm li as that de.srrilH-d m this l«»ok 
analytical mntrol is trequcntly ol the ntinosi im 
portanec, hut U is too often mglecled, or only m- 
adequutcly carried out, ow'ing, in many e.isi-s, to the 
W'anl of .suilabk- methods or to the time reijuired to 
make the results av.tilable to tiie management 

A commendable Icature m the hook is the .spme 
allotted to ilcserqitions of the most .suilaiile analytual 
methods at the <hsposal of the works eliemisl. The 
treatise in tins lespcet becomes a veritable 7Uj(Jf imruni, 
and, should be indispensable to ever) well-ordered 
factory. 'J*he improvement of analytical proces.ses 
applicable to the conditions of cheinieal wmrks was a 
'constant problem w'llh llu* late director ol the «lu-mical 
department ol the Znridi Pul) technic, and (crlain of 
the methods di'senbeil rn this book are the outcome 
of investigations made liy him in eonjumtion with 
his senior pupib. 

The various forms of jiyntes, brimstone, and spent 
oxide arc the usual soun e.s o! suljdiur dioxide, mainly 
as an “ intermediate ” in the manufacture of sulphuric 
acid. For small-scale operations sulphur dioxide is. 
made by heating charcoal or sulphur with.sulphuric 


acid, usually of 74 per cent, SO3 or 165® Tw. As the 
gas is easily liquefied, the temperature of a mixture 
of snow or pow'dcred ice and salt being .sufficient to 
efTeet its < onden.sution, it may I^e ]>re.scrved as ii liquid 
in i»rdmary soda-water svplions, whence the liquid or 
the g.is mav lie lilK-rated as desired. Tliis section of 
the iHKjk contains a lull account oj the plusieal and 
ihemie.d properties of this eomjxmnd, the modes of 
its detection and e.stiination, and of its cmployraeiit in 
the manuhuture of wood jiulp and as a di.smfeeting 
and antiseptic agent and also as a lileacliing agent, 
<-.speeiid]y ior wool, silk, stiavv, etc., and to a limited 
exlenl in win<‘-inakiim m the form oi mela l^isulphite. v, 
Other sulphur <'OTn|M)imds vif wlmli full and aicnratet^ 
auounts aie given are sulphur tnoxide and the variouW 
mtiogen-sulphur eompoumls. Indeed, the ehemnal 
history ol the v'arious sulphur compounds, so iar as 
the.se luive any relation to .sulphuric amd and its 
munufaclure, mav lx* said to be aieurate .iiid 
complete. 

As regards the a< tnal manufacture oi siilphtine lu id, 
u .(omp.irison w'itli tlie aeeonnts given in the cmiIut 
editions show's wh.it the infiiunii* ol the Wai iias 
been on tlie jirodiK tion o! this import.ml liuniiial. 
Pie-War pkint w'as tound to he ulteilv madeiiuate to 
meet ilie ileinaiid tor this a« id. .is im identally ie(|uired 
in the manui.u tuie <d munitions, .uid, as i-, well known, 

It was neeessaiy tv* make spec ml arran.germ nts to tins 
end. Some aeiount is .given of the means installed at 
hhieen’sFerrv and other pi.tees. The section on burners 
lor sidjihur and on the plant needed m conmxion 
with the use <»f pyrites h.is been (arduiiy revisc'ii and 
brought u]i-lo-(lule, and eonsLitules one ol the inuit 
valuable .sections oi the work. 

'I'ho volume on the mamiiacture of Indroihlone acid 
and salt-cake e.xlubits, perhaps in a more striking 
nmnner, the changes, almost revolutionary in chanu lei, 
which have ovcrtakim tins special brancli of the alkali 
manufacture. The Hargreaves’ process is no lunger in 
operation in tins country. P in and funuu c methods 
arc still w'oikcd, Init with the gradual disappcanmce 
ol the Lelilunc process it may he anticipated they will 
give way to one or (>ther ot the more modern processes 
descrdicd m this volume. 

As the editor pouil.s nut, the manufacture of hydro¬ 
chloric utid IS no longer nc'ces.siinly connected with 
the munnfurture of sidt-cake, .and luller treatment has 
therefore been given to its manufacture from chlorine 
and to other modern developments. 

The revised work is a most valuable addition to the 
literature of one of our staple industries, and the 
editor is to be congratulated on the care and thorough¬ 
ness witli which he has cdmpleted'his taik. 

^ 'k' * L 
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National Eugenics. 

'i) Eiigniral Strnlisatioi) in the iliiHrd Stales. By 
Dr. }I. H. Laui;hlin. Tp xxiii 1-502. (ChiVai^o: 
Ps\-(iii)|)iitliic LulwraUji'v o! ilit‘ Municipil ftHirL | 
ol I'hir.i^o. iQ*?.) ’■'.p. 

2) (i s/'lcflioii l\ir J'>. AjktI, D. (ucnot, 

Le Mitjor 1 hirwin, h' IPnissay. L. M.irt'h, (P I’apilLuil, 
K(] PerruT, ('ll. Rh lict. G Si )nTil>cr. (liihliotlicqnc 
iit'ncrak* dO''Scicin'i's sdciairs ) P]). iii-l 24S. (J’lins: 

¥. .Mean. i()22.) 15 fr.iiKS net. 

'< "^ATIOX AL is 1 lie study ol Uiose agencies 

iN under soi i<d (onlrol u'hnli innv improve 01 
mpair llic lai i:d ipudilics of future gimenilunis 
liuis linked ilie \suid ‘'national" to euiteiiics 
The jirohleii! in Us fundaimaital liiologiial asiKsts 
is m oni' sense the same fur all naiioii-s, hut to e.ieh 
nation d may jire^ent difierent sides and piovoke 
difierent methods of att.nk. if indeed it is attacked 
at all. Tiie experieni es ol one nation are. nevertheless. 
vvoriliV oi ohserv'ation In all. 

(i) Krum this point ot view, tlie fust part of Ih. 
s l«M>k IS ut inteiest This juirt < oiisisl.s of 
a di'tailed .iiiaU.sis, unlteii Iroin a lawser’s jioinl oi 
view, o! the slenlisation laws enatted in tlic Gntled 
Slates prior to januiin i, 1022, with siiminaries of 
tin csLenl to w’lmh i!i<.\ have hien pul into pr.ulieo 
in dillerent Stales and a lull .mouni ol the hliiialion 
an lUg out ol them InUeen Stales have had. and 
nine s'dl have, stcnhsalioii laws, nane numlalorv 
and some oplional. The .seojx- ol these law.s vanes 
fioni State to Stale, hut in no tase exi'-nds hevond 
<.erl.im inmates of Stale. I'onnty. oi nninh ijial mslilu- 
tions The jonsenl ol lii<- relatives has in general 
iieen i-anlv iihlaimd 'I'here is very ureal vaitation 
in the opinions (juoted o! the exeiutive Ixiards and 
supeiintendents, and <unsei|U(;ntlv m the extent to 
vvliH'h the laws Itave been jnit mui ]>raetue. 

From 11)07 until January t, i()2i, 5235 operations 
in all were ciirneil out uiuhT tiie laws, and of these 
(Meurred in Cahlurnia (loog lH.“ing due to a single 
in.stitution). Nebraska roines next with 155 eases. 
In Wi.sconsjn, Connreticiit, and North Dakota the 
law i.s still being ajjplied, but to u verv linnled extent. 
In Washington, where tlie object i.s jmrely imntlive, 
only one cas<- ]ia.s .so far occuired. In six of tlie 
fifteen Stales the law has been reix-aled or vetoed, 
and in three it has bei'ontc a dead letter. In test 
eases, violation of the State or Federal constitution 
ha.s been argued chiefly on the grounds of class legisla¬ 
tion, cruel or unusual punishment, or denial of equal 
protection of the law.s. In five States the courts have 
held the sterilisation laws unconstitutional, but the 
quoted opinion^^^tv Ifegal experts 


differs more on their expediency than on their con- 
sUtutionality. The history of the worldng of those 
la\v.s indicates that, in tJie country as a whole, public 
opinion is not at present behind them. 

As an cxh.iustivc hi.stori<*d record and guide to 
cxi.sting praclir<‘ in the I'nited Stales tliis compilation 
will no doul)l prove a nwiid book ol reference for those 
pracii<allvc{iricerned vvilh.slerjli^aiion in the legislative, 
legal, and adinuii.slraiivc fields. As a contribution to 
tlie scicnlilit: diMUssnm of the social and biological 
• asjx'cls oi the probh-m it has les.s weight. 'I'he section 
on cugenical diagnosis is intended “ to serve the 
legislator in lies ofhirts to weigh the matter in its 
entirely.” It i.s not ca.sy to see, however^ that this 
pur])0'>c <<m 111* .iclncv'cfl by the somewdial crude 
ami uncntiial simmi.try ulTcrcd oi Mendelian theory 
and Its a])i>licalioM. The siudent will find the book 
overloaded with delai) (incidentally tlicn* arc dis- 
I rcp.im le.s iH'Ivveen te.xi and table in the indcntification 
numbers ol imhvulnaJs in the tase pedigrees), but it 
contains a g!eat (h-aio! mlorm.iDon.nol easily accessible 
hitherto, ol winch the eiigeni.st slmnld not be ignorant. 

(2) '* iuigctiiqm- cl sekrlion ” i.s a collection of 
papers, ino.sl of winch Were delivered as lectures 
during i<)20-2i at the nieeungs of llie “ Societe 
Irancai-'O (rKugennjuc,” and aie devoted mainly to 
a tiiMiission oi the eonscijiienecs of the War in France 
fiom a eugetni'.d point oi view. It ]nc]n(lo.s an t^trlicr 
paper l*v tlie late vRe-prrsidenl oi the .Society, Frederic 
ilouss.iv, in w-lmli, stalling irom .1 sene.s of experi¬ 
ments on .MX generations ol liens, he argues that there 
IS a deycneno.y ot those in easy e!icum.slancc.s due 
to the abuse of food, eaili gdienition poisoning the 
nc.xt through toxic cxi returns into the germ cells. 

])r. Apert deals vvillt ihe effect of tin* \Vut on the 
health ol the Freiicli nation. The two chief qualitative 
results he finds are an im rcaseil tendency to tuborculo.sis 
and the expectation oi a .series* of mfaiildc generations 
ol k*s.sened resistance to disease. 'J’o tliese he adds 
alcoluihsm and s)]>hilis as a<'U\e menaces to llic 
FrciKh ra(X'. M. launen Marcli treats the question 
from a <[uanlitaltve as])ect. He {‘stiinales the total 
loss ol population lo Fraiitc (including the deficit 
ot iiirths) dirn'tly due to lim War as 3,000,000 jieople. 
Ho examines the size of lamily in various classes, 
and gives as the three fundamental factors on which 
tlie birth-rate depends: (i) the cost of tl;e child 
licfore he is self-supporting ; (2) the (hance the child 
Ints of maintaining himself in at lea.sl as good circum¬ 
stances as his jKirenfs ; and (3) the opinion that the 
parents hold ot (i) and (2) He outlines the various 
Stefas taken m France to encourage natality, among 
which may U* noted the existence of more than 
70'employcrs’ a.ssociations which give benefits fur each 
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:hjlcl of an empin)’ce, but bafeguard at the same time 
igainst |)ro}<‘rcniiaI employment of single men by 
carji ciTipi<A ct’s eonlribution <»n the total 
«iiarR-s liv N’une oi ihe'^e nieflsnros are 

lo .tf p?'ni( ipli .; are, ))owe\er, 

liiijed rliic'-th ..1 (juatilit_\ ins{{a(l ul qu.ililx. l-ioni 
iif pi\( 1)0 Mjital ,e'[)i'i .01(1 a t onsuleralKm oi the 
of in'.anit\ and ''in* ide J tr. j’apiUanl lln(J> 
n tlie War (onlirnialorv e\iden(e of liie pn-clommanl 
ffet I oi ii('!i.dil\ o\(r ein ironinent. War 4 Tle« f on 
•i:uiiau<-s is diMiissed bv {)r. (I. Sdireil)er. Ih 
i.i’UTds the miNid nuitna^aA oi i'U'nili women with 
ten ol other Alla'd naiion.ililies .is a ]>rol)al>le liemdii 
o the I'reni'li n,it ion lie nr;.(s ihe establishnient 
I a medii'iil e\.iinination belore iiiarnage that shall 
le r;oin[)tilsoi> bin (arr\ no legal sam tmn. 

Tile voUnne < loses u i! h an .aldn-s-* on some /oologa al 
.speets ol etiL’emes deiix’ereil b\ M l.man ( nenot 
1 the second National Coneres^ ol Kuin-nas ni t<)Ct. 
Itiirlmg boin the M<-ndehan (onuption unit hulois 
useeptjble ol niiifaiions whnh .ipjx-ai as souialtr 
'hanges, lie disuisses lla jiositam oi Meitddisls with 
cference to tin' iaredity ol aiijinred thannlers :in«l 
he origin o! ai[a]itntions. On tin hist 4 |in-Mion tin 
luthor retains an open mind in tlie light ol (iu)er 
Old .Smitii’s experiments on the miieutam e ol ai i|niied 
■ye defeet in r.ilibils lie puls the t.ise w'ell lor 
mcadaplalion—/ e. the sniionndings as a i onseqiienee 
)1 the stnidures with which the annnnl js horn and 
lot viic and teviews the (hllieulties ol mlei- 

)relnli»n ol the nn't liana al jH-rleiHon of <-ertain 
-irucUires in rel.uion to their .ipparenlly small ulihlx. 
5 UrIi diHieultU’s le.ui hnn to ieel that there is some* 
hing Wiintnig in the tomeption ol (Wtilntion, some 
^eneial huv that lias still lo be diseovend. 

A eolleelion siali .is this, whidi treats tlie siibjed 
iroin so inaiu points of \awv. <an «h) no more than 
loueii the surlaitg Imi il is well ad.ipled lo hillil ils 
iim of giving the hVeni h speaking j)ul)ln an idea 4)1 
the object nnd i sienl ol the scieni e ol eng(*nu»s as 
defined by ltalion. 

The Animal Parasites of Man. 

Animal Vara^ih"^ and fluman Pisfa^e. f»y J)r. Asa ('. 

Clumdler. Second eihtioii. leMsecI. I’p- xin + s/S. 

(Kew Yolk: [. Wiley and Sons, Inc.; Iwondon: 

Cluijmian and liall, Ltd.. ic)22.) 22s. net. 

T IS unloiUinate dial aiiiiual parasitology, tlic 
youngest branch o! pre\eiiti\e medicine, is still 
regarded b\ rnan\ people as a field of kn 4 >wledgc 
that is of little moment outside tropical and sub¬ 
tropical regions. l‘Neivboil\ acknowledges the direct 
connexion with m.an's weliare ot the parasites di^ll 
with in tlie sister science of Ixicleriolotrv ; but the 


]iara>sitic protozoa, helminths and arthropods, which 
are responsible for so much human suffering, are 
srareely lliought of by the general public. Indeed, 
t even the average ])Ii).sitian ot teniper.atc ciiraaLes 
j seems to be .satisfied to liave a sujKTfieial kiiow- 
ledge of this bramh of his profession; yet tliC-se 
j)arusites, whit h .ue con<eriK'4i with the most Naned 
diseases and morbid 4 4>n(iitions, ha\c been found to 
Ih‘ w'lde.spR'ad and in abundance, wherewr they jui\e 
U'cn looked fiir. 'rhere an- man)’ popular book.s on 
the animal parasites ol ecorunnir importance, liut 
remarkably lew on those whu h alfed human heallh. 
It IS admUledly \er\ difruiilt tt» write Jin attradive 
bu4>k, m {iopiilar language, on anv s«'ienlifH subject, 
and w'ljen the l)Ook deals with smh objeri.s as (npe- 
\\ 4 )rms, fl 4 -as, aiul Iite. tiie general reader is .ipl to put 
it iLside w'lth a faint h-ihng of disgust. Bui among 
these ami other sinli ch'spised rusitures are many 
the Ilk hisioues of whith are ol mmli interest, and 
onaiioiml i)f the pia<-ti‘‘al jmpor1ane4’of then relations 
1 t4) man, they should claim the aiuntion ol .ill 
i Dr. Cliandler dtscnlx-s jus book .is a compilation, 

1 1ml It Is more tli.m that : the siibjei l is piesenfcd in 
. a fre.sh and mierestmg manner, and tlie liook shows 
j eiulenee «d mu«li uire .m<i skill m the seleelioii ol itf> 
(•4)nlenls. Tlie mlormation gi\4‘n has been brought 
tlmroughly up-to-dati’, .ind .ill recent woik 4>! . iiy 
import.OH e i.s n-forreil to. A sutticHml anount is 
gi\<n of the spirofiuules, wlmh (he aiulioi I'onsiders 
to be 'Dm the vague uiisetlh'il bonhidiim lK‘!w<'en 
b.i(i4Tut ami prolo/oa " Many p<‘r]iaj>s. would be 
iiiehne^l lo adopt a more eritnai atlitude towards the 
plHaurnmnonol “granule shedding” in tliese organisms, 
i The subject of the prevention ot svj)lnli.s is disi ussed 
I in .1 broaii and logo'al spoil, '['he leishni.nn.i bodies, 

[ trvpun4»s4)nies, mlestmal ll.igi Hales, ,inil aUHeba* arc 
i well d4'.S4'ijbed, and there an* sliort anounls of tlie 
I diseases to vvhidi tliey give rise. The author seems 
! loaetepl without domur tlie parasite recently des4 ri]>ed 
! )«v Kotoid ami Swav.v, and named b)- them C'ounrd- 

I mania luflcitn. TIh' jiiuasitology of malaria is 
a<lequately dealt wuh, ami tlie Kiekett.sia organisms 
are alluded tu. The hie history of tiic liver fluke is 
laid al length, and illusLration.s and de.sen])tion,s are 
given ol the other trenialodes which occur as human 
jumisitc-S, The “ worms “ are all figured, and the 
salient points <»f their bionoinie.s mentioned. Ten 
|)age.s arc dcvajteii to Tncfumila ifarahs, and about 
as many to the various .species of I'ilaria. The rest 
of the l>ook, about two hundred pages, is concemed 
w'itli the arthropoda. Tht: entoimfiogieal section is 
jxirt icularly good, and contain.s an excellent account 
of the habits and distribution of.those insects which 
are harmful to toan. 
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Throughput the book, adequate reCercnce is made 
to the diseases caused by animal parasites, and to the 
methods employed for controlling the latter. With a 
few exccjUions, the illustrations are good, and they 
posses.*) the commenrl.ii)!^ feature tliat, where the 
organism js not drawn ol llie actual size,ihe magnificu- 
ti(»n used is always indn.ited. 

It is lo be hoped that lids exeeilenl book will help 
to arouse a more general inierest in a. .subject with 
whicit all aie jiersonally concerned. Although it is 
written in .1 pofiular s 1 yle, the Ixiok is aJwa\s accurate ; 
anv one who reads it caiefully will acquire the founda- 
1 urn of a good general knuu ledge oi llie animal parasites 
of man, and. il Jic wishes to pinsue the subjtrt furilier, 
lie will rind that ho has nolhina to unlearn. 

li. j. Walton. 

Our Bookshelf. 

Sl'mvllci Kauon ilrr oUnth-u Sonnni- mul Moud- 
liihUnih^f 'ivrlrhc UDierhalh tl(< /.nhnuin^ von Ooo 
hi\ fSoo (Vo III f'nnij'ii •niliflMr nvin-n \'tm 
I It Sdiroclc! lh> wiv 'fuhln. 

(KiistMiua : jaioh I)\hwad. loJO 
In t 111-. \ oil i nil S' in Ol ter I outumev (hnxi 1\ " S]M'/KUer 
Kanoii der >ionmn uml Mohd!m-.tiTni-'sr(iSinj), 
\\ till li I oiitaini'd .ill e» lip.cs \ ivdilc in an au-.i 1» tween 
lo" W and 50'' hi of (ireeiiuich, and bcUieen 
and 50' \ l.iliiudi, ironi 000 jm to ad. ooo 
S< liioili 1 ' SI ope is -.omi-wlKit dill* unt lie mvi'. all 
I eiural n hp-^i ^ ot 1 In Min .m<) .dt total ei hpM •• ol the 
m lon \ isihle in i-',mopt betwicn \ I) ooo and iSoo. 
('o! pailial ellipses oi thi moon lutWem tljo*.! dales 
It D sill! nciessaiy to inrn to Oppol/er If wdl be 
oh>(‘iu<i that liu ari'a loMied bv Sc hroeter dil'leis 
u idi b ii oiii tli.it I m I D d la tiin/i h and results Iroiii 
till suh-iiti)i!on ol a haiiopeau lor a Me«hli fi.inean 
' iMlisat.oii One result ol this silnimn is that the 
present \olutiii is ol hllle Use loi the studs of tin- 
nnini lous (siipses molded in the lustor\ of non- 
J'an pean I onntiK's. l’erhaj>s-^onn dav e.n h eonhnent 
Will ihise its on'ii equD.dent to S« liioLtei. 

The eknients ol i (lijise^ Used ni this volume me liased 
on the s.uue lonsiants and «-om))ntcil by tbi .same 
lonmihe as lho.se ditennined b\ Gm/.el and used 111 
Ills ■* hpe/ieller Kanon.'' but the errors altat hnu* lo 
the results are lar less at the dates lor wliiih these 
tallies an' lonstriuted than lor llie disUinl dates with 
whK'h Chn/el deals One ridvaiitaL'c of St hroeter's 
volume os el (lin/.t'I s Is that, while an evu I eomjjiilatitni 
fnmi (iin/el's eleinent.s eaii only lx* made by refereme 
lo the tormuite cont.iined in Opp^h-cr’s " Canon tier 
h'lnsternisse.'’ Si liroeler prints these formulae in iii.s 
intrixluction. Another diQ'erenee is lli.ii wdiere (iin/el 
contents hmisell willi tonijnitiiig the northern and 
soutliern limits of the total or annular phase ot a solar 
eclipse. .Si'hroeter (ompules also tlie eur\e.s of iiiiu* 
digits magnitude. Agani, svhile (unzel has one large- 
scale map showing all tlie zones of total and annular 
eclipses for each centur)’, vSehroeter, though bmiting 
himself tg a smaller scale, lias a separate map for, each 
eclipse. There .is, however," nothihg in "Schroeter to 


correspond to the detailed discussion of each Itistorical 
eclipse which is one of the most valuable feature.s of 
Gin2ers work. 

This work is likely to he of more use fur historical 
than, for astronomical .sludii'.s. J’rohably it will he 
ustxl mainly by those astronomers wlio may be called 
upon lo assist students of hi.slory. 

Modern 6’cfv pKidnnrs. I'.v N. K. Uamhush. Pp. 
xi\ t 54v (London . I’enn Pro.s., Ltd., 192.3.) 
55s. net. 

Wk liave nothing but cominendalion for this treatise 
on modern .gas pindiH ers. U is n lineh cunreiN ed work 
admirably executed The luilhor is one of the few 
ccjuippcd with theoieticiil knowledge oi the thermal 
])TtK-esses involved in producer gas manulacture, and 
With the exletisue ac quaint.ini e with leehnologlcal 
.uspeclsof the mallei leciuned lor an .uleijiuitc treatment 
of the subject. ni thiN. tin* work helme us is suiricient 
witness. Four sections <lc soled rcspcclively to (i) 
the theory ol the loniwtion of j)rodu(cr gas, (2) types 
ol gas pioduc-ers. (.0 control and oper.tling principles 
ol produc ergas jilants.and {4) the utilisation of producer 
gas. are comprised m tlic book 'rhe theory of the 
''iibject isde\c-!ope(l man extunu b c Uarmanner. We 
think theauthorhassiKc c*e<!c d m h^dec latcdetldciavour 
to (leMTilH- plants and t\pc's ol procliuers quite im- 
1 partialis A r.cthci careiui ri-ading oi the work has 
1 Iclt Us (|uite undecided .is to wh.it plants the autlior 
1 has Inen pcrMHuily connected with in a jirufes-sioiml 
’ <-ap.u itv. 'I’liD Is emnu-nllv desirable in a work of tliis 
nature, and 111 marked contrast to what wv have found 
in at IcMsI one \iclnmc oi ihc* j)re‘)i.nt senes ol ].inhlica- 
lioiis. spKifcc lealuies ol design commonly <‘m}ili»ycd 
m lino I ICC ancl ol .1 mimber oi special designs are set 
out m eons'derable clc-tad. Tins .sec'tion migiit easily 
lia\e degeiK laied, .Is has ha]>peiuci in too many cases 
leitiuls, into a highly prnc-d ttade (ircitlav. It has 
not clone so, but cs c Nltenielv reaii.ibh' and mformativo, 
and contain-, luiich \uluaiile data veiating to actual 
trials ol the. various plants. The third .section is eom- 
mend.cbh line I, as luller parimil.ir.s ol the testing of 
fuel .Old gas are contained in anotiier M>iumH of the 
same seiic-s Typical applications ol produc'er gas m 
tlie LMs engine, gas lurlmie, lurnaccs, etc., and the 
rekitue ellii'ienc.a's in use ol \anous grades oi gas, are 
iirietlv tre.lt<*d 111 tlie l.isl section. 

'riic Work IS c harai tensed by a mniihcr of c'XtrenK’ly 
valuable tables .iml graplcs iaiihtaling calculation, 
'riiere .irc- altoiiether 35D draw mgs .md dlustratifins, all 
iK-.uitilullv exetiiled and icprodmc-d. ;\n ndeejuate 
mclc*\ IS pio\ ideal \^'e think the high jjnee ot the 
\olunie justifudcle, and j.rojihesv an assined premier 
])cisitic»n lor the work in the literalnre of pioduccT gas 
U'c}inol«;g\. J. S. G. 1 '. 

Ikfnvtnienf »f Sdcnl/fif and htdiisiriaf Rcseardi. 
lu’fxni uj Ihef'in'l AVscud// lUnud for ihf Years 
/OJJ I'nsl Scitton: The Prodnefion of Air-dried 
l*eal. Pp- vin-^t). (London- Jl.M. Stationer)* 
Olhi.-e, 1923.) 5'. nc*l. 

AIlchamcal inc-thods of winning peal m ojuTation in 
Europe and Canaria are dealt wilii in this report, 
in wliich arc discussed the clifiieidties enc ountered in 
winnii^.the air-dried, fuel, and possible .schemas iur 
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vinniii^ if on a vcn' large sfale. It dci,(Til>rs also the 
nvestif;alioii> on tij<' w'lnnini; and the utilisation of 
)eat undfTtaken l>y the Fuel Re'^carf it Hoard during the 
wsf lour or five vear^ Thesr iinestigalirni^. were ihc 
>ref)aniliiin ol air-dneil in.ii hine peal m an Irish }M’)g, 
nil, he \vci!'kn(o\'n i ■infiiieiilal im tliods and on a \fr\ 
mail s'-ale, tlnn uii h liie est.ihlidiment <•! the fai 
ong known ahroad, that nan Innt jieat dries more 
iTiiionnie limn-.Iain-i nt |jt;tt,ai!d )}a-> a hiulier\aliie 
iian ^lanc-nlt peal o! lit<- .same < .donln jiowei. 

'j'he report is disappointini' masmm h as jt hhows 
lint the Imh'! Kesr.m li I’.oard lia^ not mudeanx senou'' 
ttenipt to ^rapplt. with the prohicins of tin winning 
.nd the utilisation o! peat. Onthefithu liand, il i*' 
•aluahle smie It sliows lliat sex’eral ^ittenipts to sol\e 
liese proiiienis aie hein;* made m (icinianx, Sw'oden, 
Russia,and Canada, i'mi i'urc cICs di*tailed and t ritual 
lesrrijjtinns ol the jxmI industries o! noitlieui (iennanv. 
xw'eden, and Can,id.t .ne mliTcstmg siml inslruitni 
.)np \V(»uld ii.ue espKtid. however, that the Fuel 
ieseareh Hoanl's <onlrilmtnai to llit solution <i} thi’se 
iroblcms during the jiasl lour or fixe xeais wanild haxe 
leen ronsulerahiy nioie th.m a lull destrijhion <A what 
)ther and po<»rer eountnes are doing in regard to these 
mportant nutters. Iluoii Kyan. 

E! flrte de lo^ , 1 /e/u/es {MeUiUnt^v). Tr.uislatid irom 
the Spanish of Aharo .Monr.o Rarha. by Koss K. 
Douglass ami E !‘. Mathcw.son. I’p i\4 2H8. 
(Now York: f Wiley and Sc»ns. Inr ; J.(mdon: 
Chapman and ilall. Ltd , 192,;) 175 t»/ net 

Tiik earliest know'n work on Ame:i<-an melalhugy w'as 
written liy Alvaro Alon/o Ikitha, a ])ru-'t of Rotosi m 
Bolivia, and w’as published m Spam in ih^o and 
several times reprinted 'J'his book, of great historiral 
intere.st, lias now been fully translated In two Ameruan 
metallurgists, and hams an important ixelinologual 
doeument. Th<‘ most xaluabh' lealiire ol liie work 
U its detailed disenplion ol the nu’thods of extraeling 
silver from its <»res [iraeti.sed m Boltxia, a region in 
which metallurgical skill bad at that time atUuned to 
a very high lex el, Amalgamatum and the processes 
Connected with it arc here dcsiniied minutely, ami m 
a straigbUorwiird tiislmm, wutii simple diagrams. 
Burba was not a jirolound ihinker. and aerepted the 
current supcrsitlums regauiing oics and iium-rals 
w’lthoiiL qm'^t^o^, comparing m tins respei t xeix 
untavourably with his great jircdc-u-.ssor Agncola; but 
hi.s shrewdness jn jiractual tnatlers and bis close 
ar(|uaintance with tlic work of smelting and extraction 
on a large scale are es idc'nt tliroughout. 'Die tr.insla- 
tion. except for a lew c'xplanattons ol technical terms, 
inserted in l^rackcls. u not annotaleil, sc> that liie 
^tudent will do well to read it in eonjunclioii with 
Uouxerks remarkalile translation (»f Agrnola, with its 
abundant iustoru.d not e^ C 11 . D. 

An Intfodiirtion i<> A 7 /a//,ipa/’/,p’ {British Jsdes). 1 »\ 

IB. i-. SLani]> I’p. xx (Umdon; T. 

Murby and Co., 1023 ) loj. net 

This is a distinctlv original vsork that wall be of serxiee 
to very many students who arc unable to fcdlow current 
literature us it! appears. Dr, vStamp brings together, 


with gotid references, results recently obtained by 
other?. Imt adds to tlnm by his personal knowledge 
and hi.s method.s of apprecdatinn. .Sections showing • 
the mode of depo.^i1^on ol xarious .series, and sketch- 
majis (d their distribution give unusual interest to what 
•might huxehi^cna mcicdc-sc riplioncd the part plaxed by 
ea< h foiniation in tlu stun turc- ot the jtritish Isles. A.s 
ix<cm]jles, w'e max take the ec-neral map and the small 
local section (p]) and 1.47) di’aling with the Mill¬ 
stone Cint. and tlie suggestive map ([) J70) oi Britain 
m the Reriiiian jK-iiod aith its stream-note bed iijilands 
siipjdxing material to the basins in the niidlaiids and 
the soutli -Not c*(>iUcnt the author gives us an 
enlarged detail ol the Cormihian area on p 175. 
Dr Stamp (ji. 2411 is not so lioid as Mr F. linenlx m 
carrying lu.s ( letaccous strata aiross the pcmplane of 
Snoxvdoiiia Ih- writes throui'.hout, in spite of xcry 
concise hunts. Us d la-were lu tualh xicwme Irom an 
aeioplane the* gcograplm featincsol the ]>ast 

G.A. J. C. 

Briiniln'c TiJn i Bn ovci stciiaklnin. 

Ax Haakon Sheleltg. J’p. iv I ,^<So. (Bergen John 

Griegs Foilag. ic/22 ) n ]> 

l)k SiiKivi.iu, m Ins introduetion, points out that in 
few muutnes m ICurope does written liistorx begin at 
.so late a d.ite as in Norway This gixis to tiie .study 
ol prc-historic antifiiutic-s in that countix a ]M)sit!oii ot 
peculiar jinpoiluine Kor aicliajologi'^ls gcmr.dly the 
: prehistory ol the area ol which iNorwax loinis a part 
i.s alsi> of jKirtn uliii interest, esjienallx m its earlier 
stages, in view ol its nlatioii to that ol tin lest of 
Kun)]>e ; it is tliere that we fnid the cxidcine lor the 
earliest stages ol neolilhie » ulinu C.hi botli ai 1 ounts, 
thereiore. Dr. Shetcdig’s sUid> of the Stone Age m 
Norway is welcome For students outside iiis own 
countrv its value will lie iaigtly m the authors survey 
ol the latest xiews oi Norwegian men ol scieiiee on 
Scandinavian archsDologx and tin* rrlations oi Norway 
111 the Slone Age to the rest oi this area. From this 
point of view his c hajitc-rs on the lirst .ippearaiKC' ot 
man in Norw'ax, tlce transition to the New Stone Age, 
and the kitcdwri-muldeiis are partuiilailx worthy of 
note, as also is his aecount ol Stone ;\gc art. the trade 
in amber, and tlte use ot jade*. Ihc* book is lully and 
\ adiniralily illustrated. 

j Jlmo io Paint Pammmit Pifinm By Brol M Toeb. 

Bj) 105. (London: Scott. Greenwood and Sun; 

New York : D. \'an Noslrand and Bo., 1922 ) 7.?. 6c/. 

net. 

Thk rexjew'er has often wondered, xvhen looking at 
paintings ol great merit which arc gnuluailv fading 
aw'ay or cracking m pieces, why artists do not .spend a 
little time in learning something about Uieir materials. 
In manx" eases thex' are prccbaldx at the mercy of the 
dealers.* It would seem desirable, tlu*reFore, to direct 
attention to this .small book by Dr. Todi, which deals 
with lhepro]M.‘rUesol pigments simjdy yet scicnliiic-ully, 
and sliould be valuable to .all wJm paint pictures. In 
it are described liio.se colour.s which arc permanent 
and tho.se wdiicli may be expected to fade aw'ay more 
or less (xirapletely with lapse of time. Varnishes are 
also-discussed. ; ' ■ v ■ 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Naturk. No notice is 
taken of anonymous communicationsi] 

The Inheritance of Acquired (Characters in Alytes. 

I-'OR iiiose who are not concerned with tlu* details 
of tins tiebate I suppose that the critical sentence in 
Dr. Katnmerer’.s letter (Nature, August i8) is that 
iu whicii he expre.sse.s himself as follows ; '* 1 willingly 
admit that the Iratlitional c.KjiIanatioii of the p«ids, 
namely, that tliey are produced by Inctioii with the 
skin of the feinalt', may ])OSbiUly be a falde," adthng 
refejem.es to passages in whicli he hcul aheady 
di.scussed alternative hvpotheses But lho.s«t alter¬ 
natives were ultimately rejected, and liis liual 
judgment \va.s that until the assumption that tin* 
pads arise tlirougii fimctioual a<laptation can be 
roplac('d by a better, it remains the onlv acceptable 
account ’ Keniarkmg that tiie a)l<‘ged luqitial pads 
may possibly be duo directly to life in water and not 
an udaptative response, he now tells n.s IJiat the 
relev.uK'c of his obs(*rvatiou to the thiH-iry of heredity 
IS in cither allcrnatu’C the sam<‘ Uut is il ^ 

■('he hwu y task of searching for evulcncc of heredit¬ 
ary tian.snnssion of <!cquire<l characters ha.s cleaily 
been imdertaken m tiie single ho{K‘, forlorn indeed, 
but umlymg. that the dillicnlt) created by the exist¬ 
ence ot the adaptalivc niec.hanisms miglit bo removed. 
They (.imshtute a very grave <hUiciil 1 y in all llieorics 
of I'volution Various evidence, mostly ambiguous 
hut as a whoh’ sigmheant, does suggest that in speci.d 
o:i.S(,‘s, by violent tre.iliueiits, t!u‘ germ-cells of aniriuils 
may be sUfei t(‘d. more or i<*ss injurRmsly, arul that 
the coiiseijuemws may porsi-sl at least for scimc 
gemnMt.ions , but that does not help us with lh(‘ 
proliieni of adaptation Di. Kammcrcr's admis.sion 
would relegate the Aiytes jiads to that class of 
plienomena Vlad tins Iu-cmi all that was claimed, I 
.should luvi fell some inleiest in the inatP'r, but li'ss 
The signifuauco of tlic sloiy is now n.-dueed. In 
loon v\<‘ were told that nuptial c.dloMlies apjiearcd 4)n 
the ihumb--' of treated males, and that all the mail's 
of tile “ h't ■' geiUT.ition hail them The claim lliai 
this w.is a true adaptation was made without any 
(juanl’n iition w hati-vcr. 'i'his leil to my respn-sl 
(nude privately m into, published in 11)13) ^ 

specimen should be produced, In ipip we hear for 
the fust lime tiiat the swellings apjxiai in various 
other regions of the arin.s. When at length a specimen 
is produced, I imd it mounted to display a. dark 
thickening on the palm of the hand, a place which, 
unless I am mistaken, had not jireviouslyheen sjiecihed. 
Tiiat tins was the .structure to winch Dr. Kammerer 
particularly wisliecl to direct our atleiition ajgiears 
also from the faet tluit Llie new jdiotograph sent to 
Prof. jSIacBndc, which 1 have not had the privilege 
of iiispeclmg, was nnule from it So far as 1 am 
aware, this is the only Ljiecuneii ever pxJiibited 
publiely. 

Dr. KaTiimevt'r complains that 1 did not at the 
Liimean meeting produce “ a single one of the many 
objections ” alleged in my letter of June 2 His 
memory is at fault. My chief objection was the 
position of the pad on the palm Any one who 
attended tlie meeting w'xll know tiiat I directed very 
prominent attention to this feature. To make my 

* 10x9, p. 353: “Devor idso un!.er€ .Annahme, die SchwHslcnbildang 

K ' ,ue dutch IrukUonBlfe AapitMuag; dutch kelac beHcte ersetzt wccdcii 
,bleibtaledie.etQ,^aitteptable.? ; . ' -.r •.• .r's... 

i NO. 28 ii.,v.ow;ii?1l 


objection clear afid conspicuous I asked in German: 

bas Mdnnche-n umarmt sein Wcibchen^so —[turning 
the backs of my hands inwards]— mrht t " To which 
Dr. ICamniorer as I tliought nodded assent. No one 
can have forgotten that tlie next speaker took me 
to task for thts, saying hv a slip, induced 1 suppose 
by what he h.id si'ou ot Mu; sjiecimcn, that ” of 
course ” the common toail c l.isps the female with the 
palms towards her. 

Why Dr Kammoror should think that iu writing 
of his diagrams i liad m mind a book of Plate's {\vhich 
1 he.ir of foi the first time). I cannot imagine; for 
I adilod the exact refei ernes to his own paper of 1909, 
j Pigs 20 .ind 20rt. The j)ict UR’S which I threw on the 
sirecn, illustr.Ltmg liu* fantastic slorv of Mendolian 
segregation m lesjiect of the moiliiicd habits, will also 
1)0 tound in his paper 12 hliif^uhr </. Dent. Ges. f. 
ZnchluHUskmidc, 1010, .iiul again m hiatuy, iMunich, 
Decmiiher 12, i<joo. pajiets to which .ill readers 
tlcsmug to, sec tlie jirodigiuus scopt' ot the original 
claims sliould reler A more detmled though un- 
lilastratcil account apjx'ai.s m Mrndel Festschf.,' 
Brunn, n,n t 

J do not {iroj-Kise U> rebut the minor .illcgations made 
by Dr. Kammerer. Sc\ eral of thi'sc would not have 
Iwvn made h.id lie seen mv l<*tter m N uun of July 3, 
lOii) The aTis\vei*s to tlie rest wii! he evident to 
those who have followed the discussion. 

The question remains, what is the real nature of 
the swellings iu the animal exinhiletl '' That on the 
palm did not look like a nuptial path What there 
may h;u e been on the hack of tlie hand t do not know, 
1 made no statement about it, though Dr. Kammerer 
says I flul. 1 might no doubt have asked to see the 
liack, but 1 had no reason to sujijiosc there was any¬ 
thing more to see. The palmar mark w'as what we 
were .shown for our conviction Thi.s looked so 
iiulike what I rcmeinlK’rotl of real liritnfhchwielen 
that 1 did ask in llie discu.ssion, " IVio wt.'s.sen Ste, dass 
iie Hrunflschwiclen und ^" 1 knew our frog and 

load very well, and, of course, L.atasle's drawings of 
sections, but It was some years since J had loolced at 
other species, i thought tiiat perliap.s, where the 
development is slight, as in liana aj*ilr.s, the external 
appearanciis might la* less unlike what 1 had seen 
in the .VUdes, hut they are not. When w’ith that 
spccime.n fresh m mind 1 exammt'd a senes of nuptial 
])ads III v.'irious B.itrachia I realised still more vividly 
liow widely the structure in the Alyles diflered from 
the nvil tliing. In my letter, therefore, I laid stress 
on the (hssimilarily. 

Dr. Kamnicior writes tiiat his specimen was 
oxatniiied out of the glass by Sir Sidney Harmer and 
Mr. E G Boulenger, but we are not told whether 
they are among Uii; " dozens " now convinced. Mr. 
Perkins stales that " the epidermal spines are very 
obvious m the intact specimen." He is the only 
indeiiendent witness, of those; whose ojunions have 
real hed me. who claims to have seen anything 
so definite. 

r have a sltutig curiosity to .si'c tlii.s Alytes again. 
Dr. Kammerer chaUeiigcs me to .supply him with 
appuratns for the jiurpose ot photograjdiing it. I 
will make a ddierent otter I'or the opportunity of 
examining it at lei.sure in the British Museum, where 
anyiparative series are avaiLilde, or if preferred in 
Prof Mar.Bnde's laboratory, I am willing to pay 251. 
either to the Vcrsuchsanstalt or to other appropri¬ 
ate authority. Plenty of responsible people travel 
In'twc-en Vienna and London, and there; should be no 
dilhculty in arranging for safe conveyance. 

W. Bai'eson. 

The Manor House, Merton, S.W.20, 

August 26. 
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A Possible Origin of the Nebulur Lines. 

TiiJi !iv]K)lhcsia that tli(' linos of unknown origin 
in tlu! spectra uf nebiiU* arc (hu; to the atom of some 
hitlK-rto unrhsc (1^eied elcrmiti (" nolnilmm ”) is not 
the onh' one tlial lu.iv he .idwiii{«-<i Jin. icwntly 
develfipcil ijunnluni lhetj]\ ot }>.in<I .s]>eclra makes it 
at le.ist possible lli.it lln'se hues conlil h.i\e Iheir 
on^'in in a uinUinlc wmIj small moment of merliu 
(.()mj)f»se<I (ti atoms ol ilmse elements wbu-ii <i:e 
known Uj ixtsl m nebula- it is prij^iosei! m tins 
letter to slum that the eMsline astruntjinual t.vitleme 
IS not 111 contraiiu.tion t(j tins alleniatixe h\|K»lhesis, 
and also tu nniult'c in some spei nl.uion as to the 
nature of siu.li a molecule 

The Scbiitar Spi'dvuiiL -- - ] lu- ;»l>s< me of b.iiul IhmiIs . 
m the nebular spiu.tuuu does not ueiessanl\ ]>r».*elude 
the possibility <jf <i mole< ular oiigm in si Ij.ukI ' 
spectrum tin; iiuhvidtiai line,-, of a single b.md nuiy l>c | 
arranged m a heslumlres ioi inulii, 

*' \ jihi; . Ttn', \ 

where in lakes the smiessne values i. 3, , and 

the hnc coiT<-sj>om!nig t(» in o is missing 1 In- lines, j 
therefoie, ariMiigi- Hh-iusi Khs m a jm»siIi\<? (K) ainl j 
negative (S) biamh on utliei sidi-<d the missing line i 
>» O . llie tiaml head is due to tin- o\eii,tying ol one • 
or other brain Ii on itself, depending n]«)n tlie sign j 
of C', ami oi.eiiis 111 general only hu large x.dnesol 111 • 
'I'o a (irsl appiovunalion, iiowevi, the lines in eithei 
brain h at<‘ ei|n.dl\ spa'ed with .1 sep.uation (spial to [ 
V tt^OOd noun innonNiN .'i.iro . 
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occur in nobiilm of medium excitation, but not 
M.G.C. 7027. 

The change in intensity and in the number of the 
neliular hncs with increase in excitation is very 
stiikiug, and tins iaci may be used in an allempt to 
.select liantl lm<‘s in the spectrum i*'or the intensity 
ol a hue «lepeiKls primarily on tlie number of inoleculos 
which are in the partunlar (piantum state ni, and, 
accouling to II10 Maxwellian distnbnlioii ot lotational 
vtlodties, with imjCiisi- m exciUiliun the maximum 
ol rotational spis-ds will sluU to the higlier quantum 
luimhers 'rims, toi low Lxcitation, hues coiresjiond- 
ing U» w 1 will lx- sUong, but with merea.se in 
ex< ifatioii the hues ni • 1, ' ^ will gam at the 
! expense of in < \ I sing tins as a guide, a number 
<jJ possible band groupings luivi- been snspci.ted m 
tlie tu'lmlai specliiiin, and llu-se aie sliown as Nos 1, 
2, A,, 4. ill log 1 A few wokLs of (.omnu-nt may be 
m.uie on lhe.se. 

/Vos /, _>—These (wo groupings (oiufuisc' the six 
stTongesi lines m the sj>ecltimi, nuhidiug N,, No, 
d‘’‘*7- It will Ih* noted how tlie maximum <>f 

intensitv slults bxnn the led lines to the \jolel with 
nurease m e\sita1u»n ll has In-m .issnmed tliat 
eath gioupmg is a pospise {lO brain li ot a single 
band, .iml the coiist.mts ot the heslandies fonuula 
h,i\e Ikcu ('ompnted 

(No I) I' (.Viio VI/ • a5-’'‘u//". 

(No j) r 1]0<)S J I _p(01 ('/// I 

1 lie I ktse smiikirits ot tiie «-uns|ants !’. Eoi e.u h 

.„,7,y,y glOUp Sllgg' ''■> tii.it I .iiul j.netwo 

positisi- bi.Ill'lies ot a sjm.’k band 
w dll /eio lm<* iai I>iit Ml tin mtia 
I. <1 ( m tis has lonnd iii llie ! li'g 

speitrmn (I’loi I^os Soi \. uw, 
I'j.'.’j, <» band wd)j two 

posdise biaiuli's with shgldK 
'litleieid (ijwa\e iimnbi rsj v.iluers 
loi {In /<'io jiin-.s 

.\ <■ - • ’I Ills sUspei ted t'.tinl < on 

l.iins fuiu lines with .1 dubious hfilt, 
and loiisisis oi a posilite (i<) aiul 
negatix*' (N) in,null wiIli Liu- hue 
lit o as nsn.il imssiiij; Tsing tlie 
lines with wave nniiiiais S (i) 
i7''7o. K (i) 21210 2 ami \< (2) 
22oi • 50 to (ompiiii 'onslani- , tiie 
iollowiiig ioimul.i Is reaslied 


tunh 

Ixi'lta!-'!' 


I 


'2lb wln-n* on the i|uantnni llieort ot haml sjiecti.i • 
(Sommei leld. “ Moinbaii.” i liaj) 71 11 is nneiseb 
pitipoi lioiial to tlio nioUH id ol inert i.i ol I In- imilei nie j 
The siiudler Itns uiomi'iil ol inerlii llie more wnielv j 
spaeetl \vill lx* the hues, am! Iroin tin Itoll/maim i 
probiiluhtv i.n toi tile tewei Uilh will be ot them | 
.Accorslmgis. ll tin' livpotiielual molei.nl.11 i.iiuei tit j 
the nebular spcilium lum a small moment ol meiti.i, j 
the resultant sjn-etn.m will lonsist of jsolaleil lines | 
with 110 Ixind Iliads in geiieial agreement with ihcd ! 
observe'1. 

Sh.glitiv mote positive e\iden«e can lie gamed 
from a lioser eonsuleuition oi tiie in-i»ul.ii speitnun 
Th<‘ impurtant woik ol Wught (Ink Ohsi-rvatory 
Public.diuns, \ol. !,;{) has shos\n that the nebula- 
may be arranged ni seni*s fiom low i-.\cJlation 
(strong H. no lie Imesi lliiongli medmin t'l high 
cxcitalum (11 and strong lie' liiu-s) At the lop 
of the acconqiaiiN mg <li.igiam (i-'ig j> are shown the 
positions (on a waie mtmb<r se.ile) and mtensUifs, 
as given by Wngld, of the nelndai hues ol unknown 
origin for 1>.1 >. -■ to llow e.x( dalnui) and N.G C. 

7027 (high e.xcitatinu) hor un]\emen(.c tit lelerciiee 
the high exejtalioii .specLrum is also repeatetj at the 
bottom of the diagram; tlu- dotted lines shown in 
this spectrum are su.spcctcd nebular lines which. 


J- —i«)j7} /■ 1770 im iy\>ur 
I h<* ejimpnted wa\(-mimlK-r of S (2) i'' 1 and 
there is an observeil hue at i.sSjd' ( b. nimh mav 
U- considered satisf.w.toi v agi i-enient 'I'lie tomputed 
waveknglli i.»f K (3) is 2.j55s. and tliere is a stiong 
line .d 2.|‘j7i ^ ( • o-j) 1 he .agn-emenl is not satis- 
tat{or\, the mti-nsitv rdalions rm- not salislactorv, 
and It IS auouliugly \er> doubtful whether tins hue 
belongs to tlw group ‘1 he lenuunmg four, howi-vei, 
niaki-.1 satisfaitorv gi'iup, and it will be iioteil that 
while the lines K([}, S(i) make then- apjieaiance in 
nebula- of medium exeilatioii. the intensitv is trans- 
teiied to K{2), S(2) m the nebula ol high exi it.itioii. 

/Ve. 7—Phis suspected band contains eiglil lines, 
whu.h may be ili\id<“d into a iieg.ili\e (S), a ]M)sdive 
(Jv),and a /.i-ro (t >) hr.uu h. riu- designations, wave 
lengtlis, and \\a\e unmbers are given in the arcom- 
jianvmg l.ibic 'I he lines maiked with asterisks 
wt-re used m i-ompulmg the Loiistants fur tlie R and 
S branches, n.uuely, 

V I i,5()o-r>/// 4 7-4»/-; 

from tiris was computed m the u-sual way the formula 
lor the y branch, namely, 

k=268o 5-8+7-4m“. 





SeI'TEMBER 15, 1923] 


NATURE 


393' 


The agreement between the observed and computed 
values can be seen from the tabic below. Itis suf&< 
•ciently close to suggest, in view o£ the approximate 
character of the band formula used, that there may be 
some reality in this grouping. As usual the intensity is 
transferred from the lines with low quantum nuAbers 
to those with high increase in excitation It will be 
noted that the line N"i is used in this grouping as well 
as in No. 2, and the suggestion is tluit this line is a 
close double of a strong and weak component, the 
latter of which belongs to the present group. 


I3esjgTi.i' 

tion. 

Wave LeiisUi, 

Wbve No. 

I'l'fimp.), 

Wave No. (ob->.). 

S(1) 

! 

12)2,67-13* 

i>» 67-I3 

i 0*04 

SU) 

4658-2 

21.161-5* 

2146I-5 

”•5 

S( 3 i 

4353 

22(J(>4*6 

22xj66 

50 

S|2) 

4076*2 ! 

'24494-4 

24525-61 

0*1 

S(l) 

3840-2 

26032*9* 

26032*9 

0*7 

Q(i) 

3728-1)1 

2()8i 3-2 

26809*87 

0*2 

<J(2) 

.^72h-i6 

26835-j 

26829*63 


K(|) 

3^26-2 

.J9554-1 

2<ji78-5 

2*0 


To suminnnsie, of .14 lines in the nebular speclnun, 
17, inclu<ling the strongest, have been arranged in 
.suspected baud groups. Without afldilional e\Klcm.e, 
howi‘\er, no conclusion can be saJely drawn as to 
the n'ality of Ihese groups W’hilc the numerical 
ugreeinents are not uns,itisfatd<irv, it is far from 
iiujKjssilih' that such comudemes are fortuitous. 
CounrniatKui would be lent I0 this scheme if new 
Imes could be £0111111 whicii would fall into one or 
otliei of the above liaruU , e.vposures ol nelml.ir 
spectra hav'c been made hert‘ of as long as tw'enly 
hours without, liowevei, (hdectmg any n<-vv hues 
Jn the meantime, then, mild Uirthcr evidence is fortli- 
comnig. the reality of llie ala»v<' groups imisi remain 
in doubt, aitfl the onlv conclusion tli.il max be safely 
drawn js that Ihen* is 310 inheienl (littuuHv in sup- 
]>o.sing tlie nebular spei.lruin to liaxe it.s origin jn a 
moleculai (.inier 

"Nataw i>l Ihc IJ itl Mala iilr. —.\i> the 

gencr.il appearance of t!u‘ spot tram ana tlie .v.‘p.ira- 
tiou of the sus]»e('ted band lines suggest, the moment 
of ini'rtm of tlu' luqiothetieal molecule must be 
small (of the order of 2 ' lo'** gm cm*). So 
small a moment of iiuTtia clearly suggests tliat tlie 
atoms wdiicli lonstilute the molecule must be f)f 
small mass. Of the elements hydrogen. Jx'lmm, 
carlxjn, and nitrogen known to exist in nebuhe, only 
atoms of the first two are, tliercfore, hkeJy to form 
the liypothetual molecule, The spectra of the 11 ^ 
and llcj moleuihs an* alreatly known, and thtue is 
no similantv between either of these spectra on 
one hand and the nebular spx’ctrum on the other 
As a working hypothesis tiic suggestion may there¬ 
fore be made tluil the nebular spectrum has its origin 
in a H He molecule witii a moment of inertia of the 
order of 2 kio'** gm. cm.*, and a resullanl .si'jxira- 
tion of the H and He nuclei of about o-i xto"* cm. 
In view of the known chcimcal activity of atomic 
hydrogen and also of the existence of moleculai 
helium, it is not impiobablc that such molecules must 
occasionally be formed. In fact, Aston {“ Isob)j)es,” 
p. 9 q) ha.s’suspected their existence m his jxisitivc 
ray experiments 

Probably the chief merit in the foregoing dis¬ 
cussion is that it furnishes a suggestive working 
hypothesis for finding the nebular lines in the labora¬ 
tory. The problem becomes one, not of finding new 
elements—a tUfficult matter—but of examining the 
spectrum of a molecule which is known to exist. 

WO. 2811, VOL. 1X2] 


j WhUc our knowlidge of p^t^cal conditions in the 
I nebute is still obscure, yet it may serve as a guide 
to experimental investigation. Clearly atomic hydro¬ 
gen and helium must be present in a highly rarefied 
condition and presumably at low temperatures: 
such a condition can be duplicated probably by the 
mtrwluction of some helium m the centre of a long 
Wood vacuum tube where atomic hydrogen is known 
to exist ill abundant (luaiitities. Not only must the. 
conditions be right for the formation otthe molecule, 
but once formcil it must be excited to radiation; 
for a nebular absorption spectrum is not known to 
exist, and hence the normal hypothetical molecule 
must radiate in the far ultra-vuolet. Such difficult 
problems of laboratory technique must be left to 
others; an attempt, howcx’cr, v\*iU be made here to 
secure further astronomical evidence on the reality 
or otherwise of tlie suspected bands. 

if. H pT.ASKETT. 

Doniiiiion .Asttophysical Obseivatory, 

V'lctona, August .j, 


j Dutch Pendulum .Observations in Submarines. 

! Thkke subniarmcs of the Dutch Koyal Navy with 
' tlie inother-sliip Vtitkmn are aliout to .sail for Java. 
.'\t the rcijiiesl of the Dutcli tVeodetical Committee 
(Ki)ksconiims‘<ie voor (iraadmetuig ea Walerpassing), 
lus Ivxeelleiicy the Minister of ^^.lrlm: has allowed 
Dr ]'■ A. Vcniiig Mcincs/,, engineer appointeil to the 

• Coniniitlee, bi )om one of the subnuiniies for tlie 
purposi* <if making ])en<.!u]iim observ.itions on board 
(luring th<' vovage 

1 -or several years Dr Veitmg Mi*mes? has been 
('iigagcd m delermmmg the inteiisitv ol gravity at 
51 stations in the Netiidlands I'he ditliculties 
Dnised by the e.xticme mobility ol the soil in part ol 
the coimlry iiuiiiccd inm to work out a method for the 
j (“Umiiiation of the rosnllmg distnrliances ; tins has 
1 l>ecn applied with compIet(‘ suicet.s, as will he shown 
! m a publi(.atiou- m I reiich —to rijipe.ir shortly. It 
j was hoix'd lliai the extended theory miglit he applied 
to jxmduUini (ibservatioiis (jii Diant an ocean .steamer. 
\ hist trial, however, on a sieaimn- ol the Jsoiunklijke 
i’.iketvaart Maalsdiappi) fioni Viniuden to Flushing 
failexl through the very turlnileiit sea 

111 the spring (d this year. I h Veumg Meuiesz gave 
a short expositmii of his theory at tlic Physical and 
Medical Congrc.s.s at .Maastricht Prof I’’, K Tli. van 
Itlcrsou. director of the ('.ovoruuK’ui mines at Ueerleii, 
SUggesUxl that the obscivMtions migld be successfully 
earned out on board a stilimerged submarim;, where 
the <listurbanc(‘s x'luild lie expeefed to he less than 
(ill the surtcXcc of tlie sea Mis rqumon was found to 
be (.orrect .it a tnai on board a submarine at tlie 
Hekler. Notwithstanding tlie fai-t that a heavy gale 
, was blow’ing and tlie sea was very rough, tlu* aiove- 
t ments of the shiji, sul>mi*rged at a deptii ol 15 metres, 

• were so tiiUmg that the ainplitiule ot the pendulums, 
i which were liauging (pnetlv at tirst, amounted to no 
i more than 8'-i2' after a (juarlcr of an hour. 

’ A brief exposition of the theory as given by Dr. 

' Veiling Meimis/ at the Congn'ss at Maaslncht and 
I published 111 dc Iuf*cnu’i(r. No iK, may be of 

j interest 

j The influence of the horuontal and vcrtuxvl move- 
! ments of the ship may be eluniiiated by the use of 
, tw'o pairs of pendulums swnnging together from tlie 
I same support, the two pairs moving in two planes. 
In the Von Stcrncck apparatus userl by Dr Venmg 
Meines/, these two planes are at ngiil angh'S to each 
other. The moxeincnts of each pendulum arc to be 
photographically recorded. 


L 2 ' 
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The ccjuation (il movement of a pendulum is 
*»+ 9 '+D-- n, 

bi'iiiK the .ingie of im.)im\U<in .oid / the length of the 
pendulum, D a term mliodiu t*d by the <iislurbances. 


i’uttmg 

ami iiilH^flucing Hie Djinjilex xariablc 

« = //- \i‘ 

^ II 

'\liu h n!a\’ be rejiresonled bv a \4‘c(or. the fnojettion 
()1 vshjt il on Liu- real axi^ is the angle ol inihnalKm n, 
the etjiuUioa assumes the form 

, ]) 

<1 

ami alter nilegratiun 

<1 (</„ 1 ih/h«"b 


...(>) 


ulieic 


A‘(/- j Ih-'-h// 


it 


H I) <», tlH‘ louslant vettm tj„ is rotating witli a 
( onst.im v<‘lo( it\ ;/ 

II l-n. i/ \.iiu’s bv lit<' (|uanti 1 y Ah/ m the lime t 
'I he (liauge w Inch t in* tei m 1 > causes in the .un]>litiule. 
If. Hie ieiigHi f/y f Ah/, and in the penod oi tlie 
osullation. li the time 
111 whu h c/qi Ah/ desnilies 
a 'r the.uigleJT.inat bereadily 

^Hiferretl lioni big i 

-■ ' - - Ivipi.ilion (l) tit:il>!os ns 

% to nnestjg.'ile Hie mllu- 

III, I em eof tiu-dilleriMil causes 

oi disturbame 

(i) IhnizoHtuI Mxivfiih nt.'s — If Hie aiTcletatum of 
the hoii/ontal moveinmu is v", weh.ne /, using 

tuo pendulums with e<pi.d vahit's for v ami v" .lud 
svMiigmg m Hie s.ime pl.ine, tlie value of Ah/ is the 
same for botli , iieiue the diileieiiLe of the osiill.ilion 
\e(lors js (onstuiil Ihis constani \e«lor mas fbns 
be cuiisidered is Hi<‘ osciUulion vi-cloi oi an umlis- 
tuibed jxnidiiluin ha\ mg the same peuod oi nsi illaliou 
f he angle oi nu lui.ition of this h\ pothelu ai pendulum 
is equal lo the dillercm e In tween tlie angles of mchna- 
tion of llie two re.d jiemlulunis 

Iv.ich pair of pendnlums oi llie apparatus m.i\’ Ihu*? 
lie .siibstituietl by a lujmtUeUcal pendulum free from 
Hie distuibances c.msed iiy hon/amtal inoveineills. 

Virlmil Moi'i-uii'ut-. I'he inllueiice ol the \ei- 
tiL.il nicivenieiils is less Hian lh.it of tlie iion/.ontal 
On till' oHiei liand. it is imjiosMble to eliminate it 
entirely. Sim e Hie \eitical acteieration is nulls- 
siilubly cunmiled with the .iccc'ler.ition of gravity, it 
is obvious tliat I liuuualion ut tlie lorniei vviuiUI imply 
ghnimation of the hitter, 

i'loni tile following reasoning it appi’ats, howev'er, 
that we are .dde to eliniumU’ the intlueme winch 
depends cm Hie ]ihase of tlie pemlulum, so that the 
result i.s only .dh-cle<i iiy the me.m veitic.il aieelera- 
tion Expressing the vertical acceleralion by v", 
ttien we have l)'(.i";/)ih U we ilivulc the eciuatum 
of niov mnent by i/. 

il' in ,‘i 

' in t - 1 , 

‘/ e •! 

and represent tlie phase of the junidulum by 0, 

- a i i>i <t> and q -- av^^, 
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where a is the amplitude; thus 


q 2 5 

the equation may be written : 


(/' in „ ui „ , 

-- - in i- X -f ,v 


Eai h liypothctical pendulum corresponding with 
a pair of pendulums* of Hic .apparatus giv t;s a similar 
equation ; the two inav be distinguislied one front 
Hie other by Hie sutftxe.s 1 and 2. Tiic following 
relation is easily derived : 


,.,4. 

2 > - ' 


I’a.ssing to leaf (piautities and putting the ratio 
of the ampliludcs njui />, we get 

//+ " ,1' - 1 lul {0,- «>,). 


I‘‘or Hie nght-h.ind nn'inlter of this equation Hie 
obscTvaltous )ield a mean value; the lust term is 
the mean, velocity ol the phase. 

b'or the computation of n it is necessary lo know 
the mean value of ,1" during the tune betw'C'en Uic 
observations , obviously wo may take foi tins value 


^ Mill ■ ^ I'Cf’inmin:} 


If Hie begmniiiK and the end of the oliseivations 
coincide witli Hit* nioim-uts wiieii Hie veiiical veloiiiy 
of llie suppoit mav be supposed to be o. the saim- is 
true for llie nicMii value ol a". ’Diesr inomeiils c an nut 
be acciuately asceitamed, but we mav t.ike the 
nionieiils vvlieii the \etlK..il movcmu'Ul changes its 
direction Hie lesnlling error can he lediued 
lui lilniiim b) cxieudmg Uic duialion ol tin obsena- 
tious 

111 Tins wav the: hori/ontal .is well as tin* veilical 
movements ol Hu* support m.iy he clnnuuded The* 
mllnc-iKc of the jticlinaUon ol Hie sujiport c iin .ilso be 
t.ikeii into account. In ordm to oblam tiie jispined 
.u< ur.u V. how even, it should ncjl lie .iliow ed to cxc.c ed 
1 ' in either direcuoii. 

j J A MruuK. 

Member of the J)utijL tieod. Cuinm. 

Zeist, August 


lamfi Porticles from Kadiuni-uclive Deposit. 

Whilk stuch ing Hie H particles found Iiy Sir JH nest 
KnlhcTford lo be Hie hist chsinlegralion jiroduct of 
alumiimim and some cstiier atoms, under rt-bundi.ird- 
inenl, we have devedoped a new method for olit.uumg 
strong and practically constant sources of .such radia¬ 
tion Tlie methcKl consists in encioMug dry radium 
emanation nu.vccl with pure oxygen withm thin- 
vv.illcd capiUane^ of hard (potassium} glass, lined 
with some iam tinokness of alunnntnm foil prc‘ssing 
well against the glass. As a small number of long- 
range parlic.les were given off from Hit* glass itself, we 
have also made use oi capillancs drawn out from 
tubes of pure silica 

Sc<me cit Hie elenicnls not previously nivestigalod 
for If-particles have been crxamined in this manner 
by the scintillation method, the results proving that 
scAUidiuni, vaiiaduuii, cobalt, arsenic, and indium — 
the IhrcHi lir^L as oxides, the last two as nielallic 
mirror and as chloride respectively—do not give 
ofl long-range p.i.rticles jo cm. oi an) to a greater 
number than 3 or 4 tunes N. 10-", vvliere N is 
the number of a-particles from radium C discharged 
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per second within the capillary. A very small 
number o{ such particles were actually observed with 
most of these substances, the scintillations being, 
however, too few for anything definite to be said at 
present regarding their origin. 

Having regarded quartz as an ideal non-activc 
substance to be nse<l in these cxpcnTneuts, we were 
somewhat disappointed at finding, with a more thin- 
walled capdl.iry than the others, a relatively large 
■H^umber of faint but distinet scintiUatioiis from the 
i alined part of the quartz, the rest of the capillary, 
lii with a tlim coating of seanflium oxide, giving 
no .itich scintillations These scmtiUations practically 
disa]>pcared when the total absorption was raised 
from 10 to 15 cm by interposition of a mica fdter. 
Similar results were afterwards obtained with other 
thin walled capillaries; the absorption enrxe lor the 
H partudes is being at present more .u-curntely deter¬ 
mined m this Institute. 

('-onsKlenng llie high purity of the <piartz, and the 
care taken to frei' llu' emanation from moisture and 
other hydrogen contanunations. we sec no other w^iy 
to explain this observation than by assuming sditon 
to gi\’e oli H-jiarluIes ol the maMiu.d range jtisl 
staled 

\Vc jiave recently c<»ustrncted a rliflerenl emanation 
\-cssel m wiiK'li the substances to be e\amine<.l are 
spieati m tliiii layers over copper hul of about cm 
atisorbiTig power, forming tlie liottom of a narrow 
oniaiwlion trongli, the einerg(*nt H particles Nung 
lounted from below with a s{ mlilloscoiH' In this 
manner we have oblairus! f.mlv condusuo evulem e 
tiiat H-paiticles are .dsu giviui t)if from the ffdlowmg 
elements . 

Stluon, as element, approMimitc nuiximal range 
18 cm air 

IhTvllium, as oxide, approximate ma.ximal range 
1 2 cm. air 

.Magnesium, as oxuli*, apjiroximate maxiiiMl range 
i i Lin air 

l.illnuin, as eailxmate, <qjpr(»\imate mH.\inial rangr 
iLi cm .111 

\Vith lithium the lesults are less definite tlian with 
tlie olliers, mamlv owing to (lie ditlicuUv of extlndmg 
contcunmation willi ludrogim Cfunpounds. 

LHaiiiv. cxpi'iimonts with only the ban* (opper fod 
(whi< h hiid previously liceii Ixmibarded with <,al!u>dc- 
i,i;ys in a Naeuinn to remove occluded gases) showed a 
nuicli smaller iminher of U-partieles ami, judging from 
the absorption <iirve, due toneutraln-]>artir l<‘s 
Wo iire hai’iiig the .ipjiaratus re<onslructed so as to 
chnnuate errors from this source. 

A more dctaileil (ieseri])tion of our expi-nnieiital 
anangement is being publislicd sliorlly. The emana¬ 
tion capillaries will he usdl in tins institute also ft)r 
studying alomiL disintegration by the Wilson nmthcMl. 

tJiir results seem so far to indicate that t lie h>drogc-Ti 
mu lens is .i more common constUuent of the lighter 
atoms than one has Intiierlo been mUinecl to l«*heve 
\ (Iekhako Kiusch 

\ li.XNS l^TTKKSSON 

Institut fur hadiumforschung, Wicn. 


The Menace to Civilisation; an Appeal to 
Men of Science. 

Ma\‘I ask the hosinlaiity of theadumnsof NAnutn 
for an a'lpeal to men of science throughout the world •' 
The enthusiastic pioneiTs of Victorian limes, wh*>v* 
work underlies the fabric of modem scieiue, always 
thought of themselves as bcnelicent agents In them 
scientific ardour was joined with devotion to the 
welfare of humanity. They saw science releasing men 
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from toil, improving their health and comfort, spread¬ 
ing toleration and promoting international under¬ 
standing. Some part of these hopes ha.s been rcaU.sed, 
while otliers we may yet hope to realise 

Uul we arc now faced with pressing and imminent 
danger.s whicli the Vu.torians could not foresee 
Science luus imnien.sely increased file destructive 
powers of manknul, without m the least dtmmi.shing 
tlieir readiness lo use those powers It has been 
staled bv a ntember ol the CIo\ erinueiil tliat since 
the Armisfue, “in the ihltiuent civilised countries ’’ 
no les»s Ih.in five kinds of [loisbn ga.s have been 
mvcntcil, ejuh mote dea<il\- than an^■ used in the 
War 'I'his sentence is not quoted to illustiale the 
exmceplioii of eivilisatioii current riiuong pohixuuis, 
but mer<*ly to indicate the piesent tomifTui’ of re- 
.search in one chre< tion to ampldv the means of 
desliuelion wliuh will hea\ailable m tlie next war. 
At anv inomenl a caprue ol pohius, oi a. \ucissitnde 
of inleruatmnal tr.ide, mas' plunge us into a war 
whu li we shall be<}i!ile itnabli* to pi event. In that war, 
winch eveiv year’s delay will make tlie moii' deadly, 
the most incretlible powius of destvosnig not only 
human hie, but (he whole apparatus of our eivihsa- 
tion, will be entrusted to boss of eighti’cn, and. for 
all we know, to Ainean iiegioes Siu-me svill liavit 
cnislied tlic (ivdisatjon tliat gasc it birth 

if tlie forces now at work aic allowed fii-e play 
tins result may reasonabls' be regarileti as not only 
a prolxdulity, but alx) a practical certaiuts’ . (puli* as 
certain, for'i-xampic, as was the h'leiu h Kesolution 
when Lord ChesterUeld pn*pliesied its coming. 
Whether the stonii \m 11 burst on us or on our giand- 
children \sc cannot tell, hut liial the iu’uvons are big 
with ii IS plain lo see I'he lealls' di'sperale p)art ol 
the jxiMtion is that, so fai as Ihirope goes, the total 
coll.ipse ol all that we have learnt lo know as cis'il- 
ised hie IS regarded w ith alnmsl coinplt'lt' mdillercnee. 
JC.uh ii.ition js on a pai with llu* man in y^isop, 
wliose only <aie, when the ship svas sinking, svas to 
lake up siuh a position tJiat lie couhi Iiave t he jileasurc 
of seeing Ins enem\ perish befoie he siu i limbed liirii- 
self S«.> kmg as we hasi' *in ,\ir hbree winch (an 
destroy the \>tlu'r p(‘opk‘’.s (apilal .it least as soon as 
tiny destmy ours, wi- ,ire <juit<' happv, so far as 
Jkirliameiil and the Tiess aie (oncenuxi, .it .i^^ late. 

Is it loo much to ii(jpe ioi sometlimg l>eU«'r from 
men and wonum who luue had a seientihi tiamnig, 
who have learnt lu their work the esseiiu.i) fellow,ship 
(d .dl Servants of siieim-, and \vhos(‘ consi u nees must 
tell tliem (hat it is their efioils, in wliakver spirit 
they may have been com ei\(‘d, w ha li aie now in danger 
of iM-mg diicdly itjsponsible foi the most appcdhng 
disaslet m human hislory •' It is not netessarv to 
sjM-ak of the (eitf»r-stn(.ken multitudes in tix' doomed 
cities, the streams oi utuium and children ni liulpless 
anguish, the tiag(*dy of I’oiiqieii lejM'.tted «m a 
Ihousaud'fold stale . n«>! does it take imicli nmigina- 
tWHi to forescs? tlie nx! nun and breaking iiji of laws 
that will f<»ll(»w' : can any one think lliat .1 world that 
has siifler(“d such unimaginable horrors fiom science 
will luTeaftei toleiale it in th(‘ hojie llial it niav do 
somefhing to nllevialc cancer '' In destroying civil¬ 
isation, S( leme will also destroy itself. 

The onlv hope for the world he.s m the men of 
science. It is their ji.iramoimt duty to see that the 
knowledge they wm is used onlv for the good of their 
race and not tor Us destruction. 'I he clay is jiasL 
when they (an simply throw their discoveries out 
into the world and let them take liiiur i liance In 
niy opinion the only possible salvation lies in the 
imm(‘(halo foniuitnm of an int(‘rnalional l(^■tgu(^ of 
men and women of science who shall pledge them¬ 
selves not only lo fight against war, but to r(‘fuse to 
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give tlieir assistance in any scientific capacity m the 
event of war coming despite their efforts to prevent 
it. Witliout trained technical assistance the warfare 
of the future will be impossible. If they wish to 
carrv a rifle, by all means let them : they will not do 
much harm with a rifle. But a refusal to give their 
technical assi.stance would not only bring any war to 
a standstill, but would also be the strongest possible 
guarantee against it breaking out. If this measure 
is not taken, and promptly, we may well fear that the 
new order that rises from the niins of the old will 
persecute .science as whole-heartcdlv as ever did the 
rulers of the Middle Ages, and witii better reason. 

\V. D IWANS. 

68 Argyle Hoa<l, West Ealing. 

London, W 13. 


The Heisenberg Theory of the Anomalous 
Zeeman Effect. 

In his theoiy for floublcls Heisenberg {Zeii. f. 
Phy^ik, 8, 273, assumes that the atom may be 

looked’at’sts made of two parts : (i) tin' .shell and {2) 
the valence eiedrun. i':Kprcs.smg angular momenta 
in multiples tif hiiTr and choosing tlie chreetioii of 
the angnW tnonientum of tlie shell as positive, the 
eloctnin is allow e<l to liHve angular momenta 

I .j, I L • ■ • . . stateslesiH'Ctively. 

and the* shell has m all ol the .states t)ie angular 
momentum \ The observed /.eenian patterns show 
that lu ipi find J • t m 2/>» The obseryeil 
energy levels show th.it the i-nergy m ^/’> is higher 
than m Tlie wnh'r <"«petifmed the following 

difliculty in accounting tor tins relative position of 
energy levels , . / 

Various hypotiu■se^ can be nunle .is tu tii<’ iiatuii* ol 
the mloi.icUou between the shell and the electron. 
Wo ni.iv su]>pose, lor e-'canijile, that the niagni'tu. 
liekl of the eleition induces a preiessioti 111 the shell 
in a manner analogous to tiiat in which an cxlein.d 
magnetic held indun's a pieccssion in the electronu 
01 bit. Wt' then suppose, too, Ih.it the liehl due to the 
shell jirodnces a prccossion <d the electron J he 
contribution to the kmclic enorgv of each of these 
precessions i.s -/d 1 ((>•> ^ w hole a*. H,it aierespectively 
tlio iiuignetic moment of tlie shell, tlie lieUl at the 
shell due to the electron, au<l the angle between liie 
positive (hrectinns ot ^ and H ’Ihe contribution of 
liotli IS -2 mH cosi> 'Ihc mutual energy of the 
magnetic itelds is t #dl tos 'I'liero is no contribu¬ 
tion to tlie energy of the electric held Ik'iuuso the 
radiu.s of the orluts is unchanged (Soinmerfeld, 
“ Atombau und Spektialhmon.” thinl edition, p 380). 
The oneigy to be mlded to tliat coming fiom other 
sources is' then -/dlcosi^ On this hypothesis, 
therefore, the 2/5, slate luis the lower energy, while 
the reverse is actually the case , „ , . 

If there were no indiu i-d precession in the sliell, but 
if the electronic prec ession shouM he still bvpithesisetl, 
the zpi and the 2^j levels would coincide. 

If tlic .shell and the electron should be supposed to 
have no induced precession, the energy of the mag- 
nfttic held becomes the only source lor tin* energy of 
separation of the 2p., leveLs. This energy is + cm ^ 
and thus makes the 2/>i level the state higher 
energy', as it is actuallv obscr^■ed to Ik*. 

It 'seems <[ucstioiwblc, however, whether the 
hypothesis just mad<* can be luaiutained, for it pre¬ 
supposes tluvt the dimensions of the orbits of the 
valence and the shell eletilroiis arc the .same in the 
2pi and the 2pi stale This may Ik* contrary' to 
quantum conditions it the I'uergy of the magnetic 
held is considered as kmclic energy. If two electrons 
should be constrained to move on the opposite ends 


of a diameter of a circle of variable radius (as in 
Bohr’s first helium model), the kinetic energy becomes 
of the form: 

“‘P* + ("■> + M, 

where m„ »i„ ti„ », are respectively the masses and 
velocities of the electrons and Miawp'’* is the mutual 
energy of their magnetic fields. The ca.se is formally 
analogous to the hydrogen atom, and a substitution 
in well-known, formulas shows that the total energy 
becomes decreased if Mjj is increased. The reason 
for tliis is traceable to a decrease in the radius of 
tlie orliit. Thus again the effect on the 2pi level 
is opposite to that onserved. 

The matter of the sign of the energy in the doubkt 
terms thus doc*s not appear to the writer to be suffi¬ 
ciently clear. 

The same question of sign is jwesent in the case ot 
triplet terms. In addition to this the 2p^ term of 
triplets docs not seem to be accounted for properly 
by Hcisenlierg. 1 lis arrangement of angular momenta 
accounts for the energy level of the 2p^ stale. I 
obtain, however, a dilJorent result for the Zeeman 
resolution. On going through Heisenberg's calcula¬ 
tion Ins lines 5, 6, counted from the i)ott(*ni of jmge 
202 and leading to the equation C 05 H = m//’i2 do not 
ajijiear obvious His />,2 is the proiection of a vector 
m the direction J, is the proiection of the 
same vector m the direction H, and o is the angle 
between 1 and H The above cciu.ilion is then 
cos(|H) ■cos(AH)/cos(AJ), whicli dues not ajipi'ar 
to be generally valid. It becomes correct, however, il 
A and J are the .same. 'J hev are the same for doublets 
and for the zpi. zpy terms of triplets, but not for the 
2Ktc'ini. C«. l^>Riiir 

' (Nalion.d Kesearch }<'ellow) 

The llniviT.silv of Minnesota, 

31 innea[iohs. I' S .V 


Thunderstorms and Ozone. 

'I'liK (piestion—What cheniical changes, if anv, are 
associated with atuiosphcnc eh'clncal discharge's 
does not apiJear hitherto to have received a denmte 
answer. Nitrogen jKroxnle and o/one arc both 
rcfcrreil to in scientific literature, altliough neither 
aiiiK'cirs to have Ixic'n satisfactorily jdenliiiecl, and 
Ihcir presence has been perlmps inft'rred from the 
phenomena obsc'iv'cd vvlnle sjiarlong air by 
artificial means. 

No reliance c'aii be* placed upon observations made 
with guaiacum or starch-potassium iodide' jiapers, 
and the work of the more serious investigators on 
o/onc in the air (ITing, Proc. Roy Soc , i<)i4. 90a. 
204; llavhurst and ITing, jour Chem Soc , igio, 
8(»rt; Kaiser and McMastc'r, .dm. t//c»w., July i, 
nio8 39 96; llenriet and Bonissy, Lamp, rend., 
ic>oSi 146, 977 ; and the older work of llouzeau, 
Schone. H, do Vangiiy, Hached and Arny. and 
Thierry) has throwm no light on this subject. 

I’nexpectedlv clear evidence on the above point 
w'as obUinc'd by me in connexion wdth the severe 
thunderstorm wdiich passed over the metropolis from 
south to north, during the early hours of July to 
la.st. The lightning on this occasion was generally 
described in the London press as the most vivid and 
prolonged display in living memory (vtde Nature. 
July 21, p. 113). ,, .. 

I have for some time been measuring the proportion 
of certain variable gaseous constituents m Lonclon 
and country air. and succeeded last sprmg m working 
out an improved method of estimating ozone, in 
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which maccuracies in the potassium iodide method 
of estimation, namely, the interference of sulphur 
dioxide and serious loss of iotline by volatilisation, 
were overcome by first removing Uie former, and 
then allowing the ozonised air to react on potassium 
iodide in the presence of a known volume of M/ioo 
thiosulphate solution, which fixes llie hlx‘rate<l iodine. 
The apparatus used will bo described later, logetlier 
With the general results 

The iiieasiircinents form two series, delerminatious 
of the sulphur dioxide and nitrogen peroxide in 
dilute sodium lut arbonate, alternaling with those ol 
ozone, sulphur dioxule, and luninoiiia F.acii test 
procec<ls for about three days, ami is londiK.led in 
duplicate al the village of I’^nninslor, Mssev {17 
miles R Js.E. of C.'hanng Cross), and at .Messrs Jeyes’ 
laboratorv, Idaistow, R. , 50 (Hv 10,000 htu^s of the 
outside air in each case being examineil. The former 
estiiiuitioii was in progress durnig tiie sloini at IkuIi 
places. UjuiunstcT l.iy on Ihe easiiun Iringo of tiie 
storm track, it e-\pcri<M]Ced siwere lightning, but 
■only o 36 in<-hes of ram IcH liieie. as ag.iinst 1 inches 
al the J.,ondon st.ition, whuli was nearer the cenlre 
The proportion of lutriigeii pt'rovule belore, during, 
and alter the* slorm (rtxoided ni lernis ol i colunu* 
ofMUaiu . . iniilion coluuu’s ol ,ur) was as follows — 

JJi (i>a Omii.i- si,„. 

London . . 1 Hi I'ouiillioii I IK Itt I IK 1 n 

Ljuiiia If r , I HI Yi'> iiuilioii I III } to iiiillioii I III (.»• ulllll•nl‘ 

I hi u Wds, ihryi fine, ii“ al'f^ni nthh nnira.\t i>i 
JUiyi’i’i'ii f’lioviili’ III Ihi lur liiinu'’ ihe s/otm 'Ihe : 
sulplnir dioxide and auiuuuiia is maim d j>ra*tiiallv 
const.ml diiiing the alnne jxTiod. tiu' jiKiporlum ol : 
the loruuT binitg --1 .ondoii, i m jo nullions. I p I 
minster, 1 m }•> milhous, winle Iheaniinoma aniomdei! ' 
I0 I 111 200 millions in bolh I 

'fills ifsnll li.is lieeii lonhrmeil b\ an (xamm.itioii j 
ol iMiii water 1 luue not \i“t «olli<led dmmg a j 
I[miiderstoim .1 speenmm ol I.omlon lam snlluunllv ; 
fre«‘ Iroin suspemied jiartahs (v\lmli ioiujiieH“l\ | 
mask ils .mall sjs) to be Inislwoilhv . but m a bngld j 
sumpU' (,oUect<-d dunng a Jlmndevcform .u I p 
imnster, the mtiic and 1 onieiil pro\e‘l lo in* <«jm\a- 1 
Ii'iit to a N;2oo,ooo miiK ami suhiiioii, wlmli is , 
.sligliUv nil!lev the a\ erage ol i.d s.imples i.ollei te«l ' 
dm mg still eojuiitions j 

The pro])uitiou ol ozone ])ieseiil .1 h-w ila\s before 1 
II1C slorm was i in nullions in I onilon, .md 1 in . 
2> nulljons al f’])nunstei, bul lln .mrage amount i 
pr<‘S( 111 betwci'ii July t ^ and 10 w.is 1 m 3 z millions j 
111 iajitdon, and 1 in i pS niilhoiis in the tomdrs i 
'1 lii'ir a'ds-, Uuncfoic, iW'yt than .viV w /rw- . Hu- pn.-ioii. \ 
qnuntitv of ot.ouy prcY-ui lu I lonh'ii mr thuf to \i\ | 
yiuys altry' till' stoyiii, and tlie proportion must have 
])oen ajipi'eciablv lugher than tins .it ilir lime, owing 
t<i the subse*.jiu‘Ut loss by ililfusion ainl <onve«tion. 
and lo the change into oxygen, whuh ean 1«‘ leadiK 
provc<l to occur. A forlnighl kiler the j>ro}>or1ion 
of ozone al both pLu<*s was 1 m iS ^ miliums 

Continnaliou ol the abo\ e results h.is lusm obtaiiuxl 
during a much less specuiculnr tlmmUTstorm, whicli j 
visited both stations about mulilav on August 2\ 
last, A few days previousb llu }>ro}H)rlioii ot 
ozone found w'as—Loudon, 1 m 22-7 nullions, Up- 
minstcr, 1 in iS*8 milhous. Measurements of the 
ozone had been m progress nearU' twcnfv-Joiir hours 
when the storm occiiried, and wen* continued hir the 
next three davs. 'fhe :i\'er.ige tonlcnl for the four 
days was--'Loudon, 1 m 071 nullions, I pnunslcr i 
in 7*8 millions, the propoylion oj 'irrm/r liai'iug lints 
been more than doubled tn each nisiancc. 

I hope to decdse a portable modification of the 
apparatus that will enable estimations lo l)e coni-^ 
pleted in two or tljre^s hours, in which caso piuch more 

NO. a 8 ii, yoL.' ml 


detailed information on the subject will be obtained 
than is possible 111 three- to four-day averages. 

William C. Reynolds. 

“ Wharfedale," I’pminster, Essex, 

August 28, 


A Method fur Demonstrating the Stages In the Life 
History of Monocystis in Practical Class Work. 
l-\ tin* text-lMH>Ks on pniciical zoology m common 
Use m ziKiIogtcal Libnraiories, the mclhod advocated 
for making jm*j>auiluins of the tonli-nts of the 
wsicula* senimalt’s of the earlliwovni lor the examina¬ 
tion of ihe Singes m fhe life history of Monocy.stis is 
whal IS usunllv known us llie cover-glass method 
{vide M.mshall .iiid llursl, “ I'lartical Zoology,” Qth 
edition, p 13) It IS, J bt'lieve, a matter of common 
experience tli.it, when lliis imdhod is adopted, only a 
sm.ill peneuiagi* ol tin* siiidenls succeed in finding 
in Iheii own pu jiai.ifions ,d!, or even the majority, 
ot Ihe iinjuiri lilt sl.iges (h nerallv only the tropho¬ 
zoite and sponi«.\xt sl.iges are foiiiul, and demonstra- 
liou sp<*imh-ns Ii.ue (o he tesoried to lo hll in the gajis. 

This lej-KMldl t.iilure in previous yeans suggested 
the tiial of .1 moilitu.uiou of tlu* method, and the 
u'siilt in.iv b<* of mleiest to ihose wlio have charge of 
pniilical t kisses The pieliminarie.s .ire fhe same. 
The vesKuI.c semui.iles ([uefeialdv the posterior 
kiter.il vesu like sennii.tles, .is (iiese .jppivU to contain 
mole speumeiis; are n-moved from .1 freshly killed 
(with «-lilorotoim) woim. .uni plated m a watch-glass 
wiUi .iIxMit livi- to si\ iiiiKs then' bulk of normal salt 
solution 'file maleii.d is tiMsed thoroughly with 
luocllis A ilroji of the thud .md pailicularly a 
jiortion ol the (e.isi d tvall ol tin* vesuiil.i setuinallS is 
pkue<l on a slidi .uni, li d<‘sin'd, f.uully stained with 
I i.ihli.i ( o\ < i \Miii .M ovi i-gkiss, and I he [ireparatmn 
IS w.idv (or eN.mnii.ition If (in* <iperation lia.s bei*u 
i.ijiiil and th< sf.iimiig oiiR shglil, llie Iropilozoifos 
will be ioiiiMl (O be Stdi .line ami exinhltmg the 
< li.n.u ti'iisiM uo'gaiiiM* movement file encysfed 
si.ig.-s will In- loimd < mlx'ddi'd in 1 iie tissue of the wall 
ol ilu- \e-.i« Ilia senim.dis. .md it is for this mason that 
sire-... shoiilil b« l.tid upm ilie im lusioii <d a portion 
of ihe w.dl t'l th< pt« p u.dioii 111 tins situation this 
stagi-s wliuh .m not iisn.dly found, m. tiio g.imcto- 
vvles 111 .isMHi.uioii, .md ino!" laicly giuneiocytes 
sliowiiig fr.iuiiK-nt.ition into g.imetis, oii.ui, as well 
as k'pge uiuuIh rs of spiroi. \ sts von taming spores 
Ikiow I-, a suimn.ov ot tlie re-iulls (,is rei.ovded by 
the students Iliemsi 1\<‘s) olitaitu'd with a v.lass of 
twentv students, one woim serving for every two 
sludenis 1 tie Vkiss w.is held 111 Mav 

i*, . ,.U 


Tropiio/<iite.83 

f kimeUn vtes in Hssoi lation . . ho 

(.ainetiK vies show mg tiagnicnlation 
into g.uuetes . . ' -5 

SporocsSts with spoieS . . 03 


.\s e\]»eiuiKe siiows. wuiins \,ir\ ton.sRlcrably in 
Ihe extc*nt to which tiiev .ire infested with .Monocystis, 
bill the above u'sidt may he t.iken .is representative. 

It nifiv be of niten-si also to reeoid that the worms 
used by ih'- t-lass h.nl been kept in the laboratory from 
the pH’Vious November 'I'lie nielliocl adopted was 
lo keep lliem ui a t.ink in a couipo't made up of one 
third earth .md two lliinls nioi.st le.if-inould. The 
loiiipost nnisi be kejU re.isouahlv moist, and it was 
found advantageous to t ii.mgf* it about every tlirec 
weeks. A J. (iucivi;. 

Zovilogieal Laboratorv, 

The Umveraity. Slicttield, 

August 21. 
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The British Association at Liverpool. 


SiK KR^KST Kuihkhh»rij, F.R.S. 

nincty-rirsL iinnu;i! nurtiit” ol the iJritish 
-I Assi'x'iation for tin* cintnt of Sriencc 

f>I)(--ncd on Wednesdav i nc ihiil; vmiIi a hnlliant address 
liv the president. Sir Mrne^l RnlherlonLon tliceln tricul 
sinature of mutter a suhjett to wliirlt la- has made 
many notabh- i onlnhiition'' and on whub he js a 
leading exponent, lie ua ImIu-m*. liie youngest 
{^resident ap])<)int(‘<l hv llie Coiinitl Mine ihe founda¬ 
tion of th(“ As.sncialton m i!S.p. * 11 k a\erage .ige ol 
tiie presidents oi tlie 
Assijciation i.s nearly 
sixty-two years; and 
until this )‘ejn the 
youngest jiresidenth 
were Sir Arllun 
Rucker, Sir Joseph 
’J’bomson, and Itr 
Bateson, each 
whom was fiilN-thu-e 
years ol age w'hen 
holding the ofllcc 
Sir Krnest Rutlier- 
furd was horn at Nel¬ 
son, New Zealand, on 
August 30,1871,and, 
after graduating in 
the University ol New 
Zealand, proceeded 
With an 1H51 i'Alahi- 
tion Science Sdiol.ir- 
ship to Trimly ('<ih 
legc, Camhriduc. 
wltere he at oik t* look 
up resean li at the 
Cavendish Laltora- 
tory, leading in i<St)7 
to a resean h degna- 
and tlie Coults- 
Trottcr Sch<ilarsiiip. 

In the Uillowing year, 
and on tlie advae ol 
Sir Joseph Tlioinson, 
he w'a.s ujijiointcd 
Macdonald firolcssor 
of physics in Mcdill 
University, Montreal, wla-re lie remained until 1^07 
and continued witli siah reinarkahle siiicess the 
studies of the projiertK's of radioactive suhsUiiiees 
in whirli h<- liad sliow'ii great ongmality and insight 
at Cambridge. It was wlule lie was at Montreal 
tliat Sir Eine.st Rutherlord was joined by Prof. 
Soddy from Oxfnrd, and together they ]>ro\ed by 
experimental evidence that radioai ti\its is an atomie 
plienomenon uccoinpamcd hv chemical changes m 
which new types oi matter are produced, that the 
clianges must occur w'ithin the atom, and that the radio¬ 
active substances must he nmicrgoing transfonnution. 
It was tw'enty-one years ago w'heu thi.s theory of the 
cau.5e and nature of radioactivity was published in the 
Pltihsopkifal Magazine^ and tlic advances in-.atomic 1 


physics and chemistry since then have been both 
startling and stlmnlating. 'hhe distinguishing cliar- 
actenstic oi Sir Rroest Riitlierford’s work has always 
Ikth extieinc urn- in verifying every step by thorough 
expenmental test, and it is on this account tliat a 
theorv whah at fust provoked much ad\er.se critici.sm 
has hetomc an established scientific principle. 

The work tlonc by Sir Krnest Rutherford at Montreal, 
though so novel ami suggestive, re]>rcsenU’d only the 
first harvest in u field wliuh lias been grow'ing in 
extent and iTu-reasing m ti-rtihty ever since. While 
Langwortliy professor 
of jihvMcs in tlie Uni¬ 
versity of Manchester 
irom 1907 to 1919, 
and as Cavendish 
jirotessor ol physics 
in the Universitv of 
Cambridge during the 
past four years, he 
anti his pupiK have 
tiiltivulcd this field 
with .istonisliing suc- 
cc.ss, AlUntam has 
iH-en given jiarticu- 
larly to the a-partiele. 
w'hieh IS liberated 
spontaneously in 
radioactive uansfor- 
niations and lias 
pruvi-d ot sjiecial ser¬ 
vice in , clucidutiTig 
the structure of the 
atom. Bombardment 
of the lighter ele¬ 
ments, paruiularly 
of nitrogen and alu¬ 
minium, by these 
swilt projectiles, has 
disclosed tlie pre.scnce- 
of livdrogen nuclei 
witiiin the nuclei of 
some ot these ele¬ 
ments, and this work 
has played an im¬ 
portant part in 
modern tlienries ot 
the structure o! matter, witli w'hichvSir Krnest Ruther¬ 
ford deals m Ills prcMilential address, reproduced in 
tliis week’s Supplement to Naturis. 

ARR VKOE.VlKN'r.S FDR THE MkICTING. 

The meeting oi the British Association nov^' being 
held in Liverpool is of jiarticulur importance, both 
by reason of the large attendance and thwn^ 
the weighty scientific matters under discussion? 
other respects also it is noteworthy, on account of 
departure Irom wliat are traditional habits of the 
Association. 

- The president’s address‘in the Philharmonic Hall 
‘;wa8-.nbt- a mete' re^n^ .q| matter. The 





NATURE 


399 


Septkmber 15, 1923] 

printed address was available as usual, but was given ' 
as a discourse illustrated by lantern slides and models. 
The addre.ss was broadcasted, and was reproduced 
in another hall in the I'ity at an overflow meeting: 
being thus rommunirated to a wider aiidienre than 
has ever previously lie.en the case. No IwUer example 
of the advancement of scieiK'c in the Association 
could he made. 

The Sectional programme.s are eximordinarHy full 
and exhibit an increasing tendency towards afternoon 
lectures as well as more numerous meetings on the 
last morning, September 19. At the same time the 
great increase in hotli general and set lionul excursions 
and visits to works is loading tiie programme tt) an 
extent whicl) must satisfy e\en the most thirst) for 
scientifii knowledge. The T/)cal (’omnnttee lias s]>ared 
no troulih' to make (hose excursions and visits to 
works a success. There an* about fdt)-five of them, 
and a brief account ot what visitors can see in eiuh is 
contained in a dainty excursion guide, a cf)py of which 
is gi\en to each member. A])art from its utility at 
the moment, Ibis little iK>ok for^■l.^ a useful rtim])anion 
\oIurne to tlie liandbook “ Merseyside.’* 

The scientific exlubition at the Central Technical 
Sciiool, and the soiree at the Uni\ersity, represent 
together a great deselopment ot the small sectional 
and other exhiluts wiiith ha\e been a leuture ol many 
meetings. They attemi)t to show all tliat is latest 
in siieuce, in aiiparutus, experiment, etc., and at the 
.same time, through leclurettes and cinema exhibitions, 
to })res(’nt much new matter in a form of more general 
interest titan papers in the Sections addre.ssed to 
s]X‘cialists only While the iaLler arouse tiie interest 
ol the philosopher, the iormer seek to pmmoU' general 
interest lu si'ii'nce ami its ajipheation. Tlie organisa¬ 
tion ui this exhibition and soiree iais repre.sented an 
enormous amount of work. 

ft had ongiuaiit' been decided to have no arrange¬ 
ments lor the evening of Monday, .September 17, but 
It was felt that many \isiting members would like 
some recre.ition, so the T/Ocal Committee has taken 
seMTiil hundred seats at the ?lu\hous<‘. wlien the 
Liverpool Re]icrtory I'lieatre ('0 will present two 
plays. Ap])heati(m for tickets, which will he free. 


must be made in the Reception Room, and seats will 
be allocated in order of appKcation. 

On Sunday morning, September 16, special services 
will be held in many places of worship, and Canon 
Barnes will preach and the Lord Mayor attend in 
state the .service at the Lady Chapel of tlie Liverpool 
Catliedral. In the afternoon ol the same day there will 
he an orgaii recital in the Great Hall at St. George’s 
flail. 

All outstanding feature of the meeting is the number 
of foreign and colonial \isitors.. Ue])U'.se.ntative men 
of science from Xoiavav, Sweden. Denmark, Holland, 
Switzerland, France. Italy, Hungary, Cnited States 
and Cun.ada arc jiresenl. as well ai> a rqircscntative 
fn)m India. 

Tills reunion of sik-ntific workers from so many 
parts of tiie glolie ••annot but be to the advantage 
of science as ti whole, and indirei tly help the inter¬ 
national nature ol science. Tlierc seems something 
peculiarly suitable that siu-h a notable gathering 
should be held in Liverpool, our most cosmopolitan 
city and port 

ProlKibly for the first time in its histor)' the housing 
<lucstiou lias directly touched tlu* Association. The 
(jucsiion ol ai’conimodation has been a \ery diflicult 
one for the Local (!onimiltee. as at the present time 
lliere are practically no vacant rooms even In so large 
a citv h'ortunatdy Southport, wliich is quite near, 
and has an excellent train .service to Liverpool, possesses 
several ex< client hotels, and weekl)’ railway tickets at 
reduced fares are available. 

Though most of the Sectional meeting.s arc being 
held in the Universil)' Jiuilding.s, Sections E. F, and 
II meet in the city in the near neiglilioiirhood of the 
Keccjition Room, h'or the general convenience of 
memliers, luncli is provideil in tiie Students’ Union 
and in a marquee nl the. llni\’erbiLy, and also in St. 
George’s Hall alongside and opening out of the Re- 
ception Room. 

Througli the kindness of tlic Tramways Committee 
of tlic Corporation members are allowed to travel free 
on tramears on showing their Association bndge. 

'riie members attending the meeting are thus enjoy- 
' ing a busy and profitable w’eek. Ali rkd IIoi.t. 


The Japanese Earthquake of September i. 


By ])r. CliAF 

S INCE November 4, 1854. the Kmpirc of Japan has 
experienced no earthquake,not even in 1891 .that 
can be t’ompared in strength and destructiveness w'ilh 
that wdiich oeeurred about noon on Septem!»er 1. 
Semi-destructive shock.s, or .shocks ciqxible of throwing 
down chinmey.s and stone-lamp'', an* not uncommon 
in the district round '‘I’okjo and Yokolnnna, the most 
notable during rec ('nt years being those ot February 22, 
1880, June 20, ]Kq 4, December 8, 1921, and April 2b, 
1922. The fir.st of these shoi’ks is ol interest as it led 
to an event in the history of seismology, the foundation 
by Prof. Milne of the Seismological Jkiciety of Jajran. 
But the continued existence of the capital and seapoiL 
points to their long-standing immunity from destructive 
earthquakes, .though., os they lie close to well-known . 
seismic zorie, it 


i.bs Davison. 

last great movement occurred in their immediate 
ncighlxmrliocd. 

How great tlie disaster is w'e do nut yet know. As 
usual in an earUajuake of this magnitude, railw'ay-lines 
arc cnimplcd. telegraphs and telephones are de.stroyed, 
and our cliief news comes, for the first time on such an 
otcasion, bv wireless. It is uncertain, Loo, how' much 
of the destnulion wa^ due dirertlv- to the earthquake, 
how much to the fires that l)rnke out immediately and 
spread at first uta becked owing to the derangement of 
the w'atcr-mains, and how' miu h to the sea-waves that 
followed. In Yokohama, the earthquake was mainly 
rtssponsiblc, lor it left little standing fur fires to work 
ujKm. In Tokyo, not a house is undamaged, and about 
-two-thirds of the city—including, it is reported, the 
■Impcri^.-University'/th6,.'Imperial Museum, and the 
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Ministry of F.ducation—are destroyed. The most 
serious'loss is that of the lofty stcel-brick huildinRs 
recentiy erated. It was supposed tlmt they would’ 
resist a sh(i{k of the utmost violenee, and if their 
d(‘stru< lion was, as is j)rol)<d)le, due to the earthejuake 
and n(*t to the fire, it may lie lU'eessary to proltilnt 
tlieir ereelion in the iiiture, and this wii! jrreatly restra t 
till' Jiianufaeturin;^ jatWer ol the eonnlry. Estimates 
of the total loss ot hie vary widely. Some pluie it Jis 
hi;*di as liall a nnilion, and in Tok\o inquests ha\e 
already hceti held on more than 33,000 liodies. There 
can hi' liule iloulit that the Work ol a lew minutes has 
been more eoslly in li(e ami treasure to Japan than a 
>[real and lonj^iontmued war. 

'I’here appear to h.i\e hu n no [ore-shocks stron» 
enough to ^ue w.uninj; oi the fust and greatest earlh- 
ijiiake. Amon^ the 1 rowt! o| alti r-shoj ks that followed, 
one was slnm:^ enough to he lell at f >s.ika at 2 25 e m 
on September i. Mf j J Shaw at West llromwieh 
recorded a sei ond earliiquake at q A,\{. on tlie same 
day (h p.M. jap.uuse turn ) On Septemlwr 2, almost 
esaotlv twent\’-ionr hours alter the ]>rin(ipa) shock, 
seismo^'raplis m Oreat lit i la in lexialid tlieoi eunem cot 
anotiuT earthquake, almost .is powerlul as the lir.st. 
with an origin al about lia same distance and m ne.irly 
the same direction as the first No mention is made ol | 
tliis earthqii.tke m the ]ap<im'se reports, unless it is 
the .shock wlilfh on the mi-ninni o! Seplimlier 2 is 
said to hci\e‘ destto\etl oooo huuscs in the town ol 
Kawajiiuiii lint its eiii^im may lia\« been sitiialnl 
more to the south and possilily iumi iIk- llonin 
Islands. 

Till* numbin' oi afti Ivh was unusu.ilh' e.reat 
Ai cordiii!.' to tlx' Tok\o ('eiitral Obsmator). 10311 were 
reamled betwicn noon on N-pleml>ei i and \.m. on 
SepUmiber (1, the nuniiurs bein.', 3^1* on .Seplenil'cr i 
and 2. 28q on Scpteinbi r 3. 1 on September 4, i 48 on 
Septemlier .ind f'3 during the first quartir o( 
September (k tin- usual dei line m fiequem) bemi- thus 
maililesl. in the two monliis lollowmi- tin* ;;real 
earthiptake o! iS:; tltc mimbs-r ol after shoi ksai tnalU 
felt was .443 iliirinv, the !i\e <la\s after llie Mmo 
Owari I'iiriiKjnake oi iS«)i S08 shoiks Wen- reioided 
at (iifu. 'I'hc number ol altei sliorks. Iiowexei. .seems 
to depend on tlie inai;nitude oi the vertu.d. r.itber than 
of the hori/ontul. displacement . and thus, the larite 
number litllowin.a the retent c.irtiHjiiake may implx 
that the moiement whn h c.iuscd it, possessed a notice¬ 
able vertical < omponent. 

Other cviilemc ol vcrtual riisjdacement at the epi¬ 
centre is provided In tlie arrival of the sea-waves soon 
after the earthquake. Little is known about these wa\es. 
They appear to base swamjied tiie reclaimed jmrtions 
of Viik'ohama and I'okvo and to Inive eauseil much 
damaae alone the numeions creeks and I'anals. Many 
villa^iCs aloii}; the loast ul the ])eninsula stmlh of 
Yokoliam.i were washed away. 'I‘he naval base at 
Yokosuka (about 10 miles south of Yokohama) was 
destroyed, partly by the eart!iqu,ike, partly by the 
sea-waves, 'riicre is no ovidcme, htiwiner, that the 
wave.s weri' oi great hciglit like those of the Sanriku 
earthquake of iSyO. And it is important to Jtotice 
that, of the three iaides leadinj;; to Tokyo, only one 
was fractured by the earthifuake, the others continuing 
to work normHllV' ’ ■ 


With regard to the po.sition of the epicentre, we have 
some, though not much, evidence. The earthquake 
was evidently stronger at Yokohama than at Tokyo, 
16 miles farther north. The .sea-w’aves may have been 
causwi by .submarine landslqis, hut they were probably 
due to a vertical di.splju'enu‘nt of the ocean-bed. That 
the movement at the surhu'c. at any rate in Tokyo 
iJav, was not verv ctinsiderable .seems to be indicated 
by the jireservation oi two of the tlirce lines of cable. 
The apparent lowne.ss oi the sea-waves may have been 
due to the smallness of the vertical movements, but 
it mav have resulted from u re.slricted area of submarine 
(lisjilaeeinent, such as would be provided by an e])i- 
cenlral area crossing land on one or !)oth sidi's of Sagami 
bay, the inlet leading u]) to Tokyo Lay. Not much 
trust <an be placed on the re])orted disajqicaraiiie of 
tlie island ol Osimn.i. which seems to be near the 
e]ment.tal district, but it may liave taken ]jait in a 
general movement oi siiiisitlenee and thus be ol 
chiniiiisiied area 

l‘’or our knowledge ol the earthquakes of thi’ 1 okyo 
distuct. we are eluellv indebted to tlie labours ol Proi. 
Omori. In two ri'cnl numbers of .SV/w/ze/e^ov// .Vc/cv 
(Xo. 2. W22, ])p 1-21..ind No. 3, ip22, pj). 1-30} he lias 
described theserni-ilestructiveeartbiiuakcsol DeieinluT 
I 8 . iq2i, and \pnl 2 (k 1022, and the distribution oi 
I tMrll»|uaki •origins m the ncighboiuhood ol Tokyo. 

I A ■•l.uue at tlie ni.q» of jajian will show that tlic mlct 
consisting ol S.ig.iini Lav and ‘Tokyo I’.av runs in a 
noi'thcilv diuUion up to 'J’ukvo, ihe uitiiuiu- to tlu* 
l.itter bay lieing known .js the I r.iga < li.mncl On tlie 
wist side the mUt is iiouiHlcd b\ the Sagaini !/u 
])cninsula. and on tlie Ciist side, iiy ttic Awa Ka/uis,! 
peninsula Ouimg thi. eiuiil yiars u)i l 1021. loq 
eaitlii|iiakes onumalcil in the (oiintry round 'Tokyo, 
and. vvilli liw eMe|)tions. m lour .scisniu /ones, one 
oil the east i oust ol the .\l.tm Island. th<’ st< oud in the 
nciehlmiirhood ol Mount 'Tsukuba aliont lolly miles 
north-east <»l Tokyo the third m and near the .\wa- 
kazusa jH-ninsula, and the toiirtli round Il.tkone ul 
the noilhcrn end ol tlie .Sagami-Izu pciunsul.i. In 
other wolds, during tliese \iars. the immuiiatc iH'igh- 
Imuihood of Tokyo was sLismic.illy quut, white the 
thiee mountainous regions .surrounding the cif' at a 
distance of about foitv miles, gave iisc to ’“very 
Irerjuent oeeinrences ol carlliquakes, vvluih, though 
often sharplv lelt m liie vity. are harmless, as the 
dNtnets in question do not belong to a great .seismic 
/one” Then lollovs'.s this remarkable jircdiction. 
“ In the (ourse ol tune, however, the seismic distrii ts ” 
reierred to above “ will become gradually quiet, while 
the Miisashi plain and the Tokyo liav uiay, ms a com- 
])ensation, recummeme its sci.smic activity, and may 
result in tin; ])nKlucUon of a strung earthquake, prob¬ 
ably just after a year of marked miiiiinum of seismic 
freijuency.'’ 

The last strong earthquake (that of .-\pril 26. 1922! 
originated, according to Prof. Omon, off the 'W'est 
coast of tlic province of .\vvu in the I’raga channel ; 
and. he concludes, “ the Awa-Kuzusa peninsula and 
the Sagami earthquake regions, at present .so active 
form obviously one continuous .system separated b> 
the Uraga,channel of small seisn;ic frequency, and il 
; was exactiy:at the .letter that the . . strong 
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natural that a district lik^ the Awi*Kazusa peninsula^ 
where small shocks are taking place so frequently, 
docs not give rise to a destructive earthquake; while, 
a neighbouring region like the Uraga channel, v.'hich 
belongs to the same seismic zone, but is subject for 
the time to a low seismic frequency, may betome the 
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source of a strong shock.” So far as the exidence at 
our disposal will allow, us to judge, it seems'to me very 
probable that the recent earthquake originated in 
the Uraga channel portion of this seismic zone and at 
a great depth—]M?rhaps from 20 to 30 miles or more— 
belt)\\ the surface. 


Current Topics and Events. 


Several matter.s of interest nre referred to m the 
report of tin? Council of the Bnlish Assocudum 
jireseiited at the l.iverpool im-cting now in st'ssioii. 
Major-Ceiicral Sir Davui Tinue lias In'en imanimouslv 
nominated by the ('onncii to Idl iht* ojlicc of president 
of the \ssocia1u)n lor the vear H)2j-25 {Toronto 
fleeting). 'Ilu' grateful thanks of the Association 
Iius been e.vprcsscd bv tile Counul to Sir Roln'rt 
Ra'lficld for his gciuTous giH designefl to eiuible 
necessitous students to obtain MieiitiJic biKiks 'I'lie 
gift IS of ^ol. in each of three and that sum. 

for the lirst yc'ar, lias been distributed in grants of 
10/ to emh of five univ’crsifK's oi collegi^s sel«.*eted 
!)} lot. iuunel\, tiniviTsUA Colleg«‘of Bangor, .\oitli 
Wales , rui\ersi1y College, C.iidifl . rnueisities ol 
Le<*(ls, f .i\erjiool, and Manelicster Tin* Couned. on 
hcliiilf ol the Association, joined in piolesting against 
jirnposi.'ii changes in the lvg\pti.in laws relating to 
anliquilies, ami reecsvc'd. tlirongh the h'oreign Ollicc 
and llie High Cominis>^iom‘i, tt»e assurance that the 
MgyjiLian (.lo^•elnnu'nt wonld not nuKlily tlu' 
law without iurllu'T caieful consnler.ilion (it piute'.fs 
receiM’d J lie tlurd grant ol .150/ Jroin tlu- ( ainl 
(lift lor rese.iich in radioac1i\Uv (lor the ve<ir ending 
Id.iKh 2.|, Im^’ been matle to I'lol I' Soddv 

in confonnitv with the niles, tlu-touiicil has nonmi- 
aled the following new members to fill vacam.U's 
caused by letiremenl . I’loL W' l)an)V, J)r. J S. 
Idert, and Mr (' d' llevcotU, leaMiig two vaeaiuies 
to be lilled bt t!ie C.eneral Cnmnultee. The* Council 
Ims nominiited .M le komte de St IVtut to lie an 
honor.irv c one*'pouding member of the Association. 
.Vrrangcincnts ior the inecding sn Toronto, H)-|, are 
111 progress, and the ('oiincil ha>> .ijqiointcd a com¬ 
mittee to assist the (leneral Officer-, m tins maifer. 
including Sir J>. Bruce, Sir Jtuli.ird (Iregors, Sir 
William Herdnian, T’rof. A. W. Kukaldv. J’rof 
J. C. Mcl.cnnan, Sir Kriiest itutherford, Sir ('harles 
Shernngton, and Trof A Smithells, Tfic Oenend 
Comnuttoe at llull desired the Coimcd to consider 
the possibility of a meeting being held 111 Faigland 
in 192.J, following and siipplcnientarv to the 'Jorordo 
.Meeting. The (’ouncil iloes not, however, sec the 
way clear for currying out tiie suggestion. 

In an article on the magnetic w ork carried out at 
the Royal Observatory, Greeiiwicli, wdiitli apjK'aretl 
m Nature of Scptcmlier j, p. 3.15, refcriuicc was 
made to the need for the removal of tlie record¬ 
ing instruments from Greenwich. The projxisal to 
electrify railway routes in the vicinity of the observa¬ 
tory rendered this course necessary, and a site on 
the lower slopes of Holmbury Hill, Surrey, was choseji 
as meeting the_ requirements fof^^C.new station. 


('oiisiderahh* opj-K^siiion to the sclieme was aroused 
on the plea that the siie w.is on common hind and 
that the necossjirv buddings would dehice one of the 
best known \iew {Kiints in Siirrev We now under¬ 
stand Iroin Mr. L W. Chubb, sccretai vof the Commons 
and lAMiljuiths I’reservalion Society, that an allenia- 
tivc site has been found near Alnngcr Ttottom, 
miles from Holmbury I lill. 'I'hc jiositiou is on private 
land and is prottx'lc<I from mfcrieience by building 
operations by Abmger and Wotton t oinnions. It is 
only miles from a railway, but liie Astronomer 
Royal and the technical mhist-is of the Admiralty 
have acccpteil the sU<' as mci-lmg the needs of a 
jiermanent magnetic t>hser\alorv wliere tlu* records 
uMiimenced ui iSjo at Cheeinvich may be continued. 

.'UxoKiUNo to tlie CkdenUa correspondent of the 
VVjhc.s, a severe cartlujuakc shock, lasting several 
imnutes, was felt in Calcutta at .} o'clock on the 
morning of Scptendier 10. 'I’he direction of tho 
shock was from north-east to south-west and it 
exteiidod over a wide area, slight damage to biuldings 
l>emg rejiorted at Haeea. ami from various stations 
in Assam. It is staleil that the shock was the most 
seven' since Hie gieat e.iilii<iu.ik(' of 1S07. 

Wi regret to aunonme the dealli on .\ngust 23, 
at the age of foitv-miu', of Hr K. 1 ' Bashford, the 
first direcfor of tl»‘ Imperial Cancer Research Fund. 

Bkoe. Boiu’bi av Bicm ni-u, jirofessor of ciienustry 
in (lie Bohemian Bmversilv, Prague, lias been 
eleeted an honorary foreign menibci of (lie French 
(dicnneal S<K'i<'ty. 

Tiih J nnrs eorresjKmdent at Cairo leports that the 
Ministry of Ihibhc Works luis decideil to construct 
a special wing t<» tho Cairo Musi'um. to cost aK.oooh, 
for tlie purpose of housing tlu' objects taken from the 
tomb ot 'rutaiikliameu. 

Sommer Time will cease in (heat Britain, and 
normal time will In; restored, at ^ a.m. (Summer Time} 
in the morning of SiiiKlay, September j(>, when the 
ckx'k will be put back to 2 \ m. 

1 )k. R m'L (iAUTiKu, (lirK-tor of the Observatory 
and professor of astronomy and meteorology in the 
Uiuversity of Geneva, has been elected an honorary^ 
membt'r of the Washington Academy of Sciences, in 
recognition of his proiniuenco in geoiicsy and his inti¬ 
mate eotmcxion wath scientilic work ui Washington. 

Dr. C. M. Wenyok has been apjioiuted director-in- 
ebief of the Wellcmnc Itureau of Scientific Research 
in succession to Dr. Andrew Balfour, who has held 
tlxat post for the past ten years. Dr. Wenyon was 
previously director of research in the Tropics at the 
.institution. 
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A( ('/iihiM, \(> Du; jourjuil of the Washington 
Aid'll na o{ Si u*iici‘s, 1 )r <. A Browne has been 
apjx’iiitrd i iiu-( Ilf llic f iiitnl Slates Bureau of 
(Jn'inaliv. Ill MUirs'^ion to |)r (' L •\lsbcr;«. wlio 
H"' 5 uiu’i] in [uU t'iJ! in r.iowjK* Ii.i'-. lot thf p.ist 
sistfcn si-ais tx-i it Iti’ad o{ th'* \cw ^oik 
'lra>k' i <iI)Oi.ttorv, .ni'l )>i ('mousIv was i liu-i til Ui< 
siu'nr l.ilior.iloi\ .i! llx' I'.ukmii ol ( iKinistrv 

1 ill. Wostirti (.atlmi-s ol Dir S<u-n(r .Miisrum. 
SoiiDi hiMisiii'^iou, will hr I losril }o Die piililu on amJ 
alter Monti,i\, S( ptrinlK-r ty, hn Ihr jniipisr ol 
(ranslrrrint!; Du < ollrt lions illnslr.il mr aslr<itioinv, 
grotic'sv. ntrit <jr()lo;;\'. proini'.v , • liejual I V, ]iiiSsl< 
nulling aiu! nirUilhngv to Dir m-\\ Iniitilmgs of ihr 
ScUMUC •\!usriit!i iiiu\ nt tonrsr of rustioii 'f hrsi- 
(.ollrctions will Ik on isliihilion as stum as i 

galk'] irs urr ,)\ .nl.it>tr ior t iirir trt ••plum J 

'I'm-, jh-siartli Sl.itum, ! tms; \shioii, liristtil. will j 
hr open lo M'>!lor- on W rilnrsd.a, St ptrmhrt i<>, [ 
wlirii Dk' rNpriiinriiial work m jinigrrs^ wiU hr t \- 
pUuurti h\ nif inhris ol i iu- stall, atu! iti .ultlitum somr i 
of tlir most rri t lit tvpus “f '•]ija\mg ui.it limrs and | 
cuUiv.dots will hi Diown in working tmiti )i\ ir J 
presrnlatui's of Undnig lums Itrinonsiratioiis ol j 
Irrr-stnmp hl.ulim; will l.ikr plat i .d u }S i-\i .nu! j 
230 I'.M i Ilf Ministri 0} \gruidlnrt. Sir lioluii ' 
Al'Liutr Saudi ts, I’-ni . h,is intini.dftl liis uilrntum ; 
oJ visiting Dir si.iium tin Du-’ <" iMsitm j 

\ W'ltihiii im-ssagr iioni Itrilm ' 

dtltfii \ngnsi ii, uhiflt .ippr.its m Du I'nhh-h 1 
C>UHt<i^ ol Srplruilifi' J. slates Di.d at .) nirrling 
of the iradim; («eriuan }mhlis|u-rs on Angiisi _•! u 
\sns K'solved It) suspend rnturK Dir piihliLalum ol 
heU’Ulilu' \\oDs,s '1 host issued diirmg llir ji.tsl lew 
months haw pioNr'l to hr a drug on the in.irkri. 
ns Llic pt’tijilt' who t oiisiiliilc the rtatlmg jniiilu for 
this land ol hooks no iimgrr ha\i anv tmmrv I0 
purrliast' them h.vrn Dir pid»h< am! iim\rrsil\ 
hbranrs ran no longer .iilonl I0 tlo so 

'iHi, lirld rspi iinirtd-'. on Ihr tnannrmg ol rtM-t 
cropstondm trd at K’oDi.misIrd h N[)rnim-Htal St.iDon. 
Harpenden, jtrosi'lr, at Dus tinir ol the \r,ii, <i 
striking sriifs ol drinouslratiau ]>lols to whith the 
'attention of .dl interfslrd m .igiiciiltnr<’ is >init««i 
Tile pot.ito plots show the rtterls ol various pt>tash 
manures ami ul Die additioii of incre.ising tpiantilirs 
of sui}»lKilt‘ of .immorna to a conij'lete feitiliser, 
co]n}Uir.Dn<' tn.ils are also in progress using new 
fertilisers On the niaiigolil plols, Du. value ol town 
refuse can he loinpaied with that ot thing, ulnle. on 
the swede jilots. Die riletl of suljiliate of aiminmia 
supplemenliug phosjiluiles, ]n)tasli, ami thing apphetl 
at sowing lime tan he st'eti With white turnips, 
conipansoiis ai\ hrmg nunle of the ;el.ili\e values of 
dilleretu giern manmiug irojis wlm.li ha\e hern 
ploughetl m. Ihr srirttarv ol tlie Sfufion will bo 
gkul to make arraugrinenis for p.irlies ol tarmers t>r 
others desirous ol msprilmg Dit' pitils, 01 arrange 
ments ran im made on amva^ at llaijx-ntlea. 

Applications arc invited for the post of assistant 
in the pathological laboratory at Harpenden of the 


Ministry of Agriculture and Fisheries. Applicants 
must possess an iiouours degree in .science, or similar 
qualification, and be proficient in zoology and liotanv. 
.Among the duties of tfle prison appointni will t>c the 
investig.iiKHi and inspection of living plants in con¬ 
nexion with trade horms oi appluatioii aro ohtain- 
ai)le lioin llie Seeri-tarv ot the Miiiislry ot .Xgncnlture 
ami l-'isheries. 10 Whitehan Place. S \V 1 'riiiw must 
he letiiriieii, wiDi topu's ol retent testimonials, by 
I (kloher I 

'I Ml motiDdv meleouilogie.d diart oi Die North 
Mkiiiliu lor Seplemlief issued In the Mcli'orological 

< ntii (, Xir Muiistr\. gi\ es dot ails iif 111.nme mrtcoro- 
logv ol general iiiier<-sf to .ill natig.ilois trax-ersing 
the .Atlanlii 'llir ndorm.iluni dc-uK with winds and 
ocean iurreid-», iiotimd isob.irs jor Du; moiUli, and 
limits of m*, kigi Diet with Die thaitcd jiosUious of 
deiehits. tlie northein and souDiern limits of Trades, 
and the mean jialhs ol i vclomc disluil>,intes riiere 
IS mmli oil D^e•^e meicorologii al charts wimh will 
«-nal)le .1 comni.iiid».T 01 oiiuer to obtain not only 
Die noima! we.dluT toudilious fi<r Ins p.iss.iec, hut 

to foresee. h\ coinpauson wiili his own ohsrrva- 
(joiis, the unimn.d or <‘\<eptioii.d ui atlier, and iHing 
forew.lined he can oUrii l.ike .uls.ndagi ot Die 
we.iDu r ili.uig's lie ixpeiu'iues \lm h time h;ts 
Ixeii sp<-iij in oht.nmn.” the salti.dik d.ita ixiiihiled 
.md .iny <ttilm.uv navig.itor <a!i caal\ inaslu Hie 
mlonii.ilioii loutaiix-d Hu liu' ha< iv of Die ili.ut 

< .ipt I. A I’.T'Hiki ^miDi. Die m.iime'•up! uuteiidenf 
ol the Mi'ti oiologlc.il < >lfu < . gives a riisiu-'aoi of .j 

j West Itidi.ui linrric.me wiu<!i is fraud li-'iii thi' 

; liojats t>n Seplemlier of i.ist \eai to llu' soiiDi 
I west < o.ist of till BiiDsh Isli s on Sepli'inhi r jo .iml .»/. 

[ passing soiiDi-e.ist of New foumll.nul on SepfemhiT 
J lite storm w.is ,dsu dealt wilh m the D S Mintthiv 
W'liilliit h'lriiL,' lor September fojj 'i'he ihsi, ussion 
and storm tr.u.k .ite givim clnefh' to sho\, Imw w neless 
telegraphy ma\ l>e uselullv <ipph<'(l for asu-rt.lining 
Die inoNenu'ul of such a storm w ium Du* sfuji is 
at se.i 

! \ f'M’i u eiiDlled ” hesiicnre lisjchee inalrin.iti(.he 

nelle opere di l).mie,’' hv h'r.incesco \’rrcci]i, was 
imhhshul m the i-cfiruary mnnher of the /Dr-uki 
Minifiiiim '1 he author eiuleacours to show the 
iharacler ol D.mtes uksis on arilhinetic., geometry, 
mech.iim s. eosmologv, mrlrorologv, ami optical 
phrmunena hv imsius of immrnius f]nut.i,tions from 
the iiivme ( <mied\ and Liic' "koiuivio’' Some of 
these do not stvm very eouclusue as rcgaids Dantc’.s 
opinions .d)out the pheiiomrua of Nriturc, and are 
' smli as Tna\ lx* picked out from the writings of many 
jioets , bill the majonty furnish good illustrations o£ 
the ideas ptevalenL at the hcgmnmg of the fourteentli 
centurv, of which ])antc is an excellent exponent. 
Thus we find under the Jicadmg of mechanics nothing 
but Die notions of Aristotle as to w'hy a body set in 
motion through the air mav coulinue to move after 
•the moving force has ceased to act on it. The author 
thinks there arc some slight indications of ^inde¬ 
pendent thought in tlie direction of the tore laws of 
^niptipoi: ^ut tlw. passages do not seem very 
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convincing. Dante'.s cosmologicfil ideas are so closely instead of the major proporLion louiing from Germany, 

intenAOvcn with his great poem that it is easy enoogli most of the apparatus is, manufactured in England, 

to tind passaged; whuli dlustrnte it (see N\tim<f, Hiires are natiirallv higher than in 1014, in round 

vol 107, p. jiS). The aiitlior tievotes more space figiiics, juilgmg ftom tlu* selection of a niimbCr of 

to meteorological plienometta, whuh aie frc«jiientlv txpie.il pu‘Ces .»1 .ipp.naliis. .dunit doidile; this may 

alhided to in the d('s< njdion^ <>t Uu* ditteieiit IikuIHu's he leg.udcd -is .1 iionn.d ml lo, and excludes the idea 

of tlie mouutam ol J’uTga1or\. 1)111 none ot llu ipiola- of jnoliteeniig 111 tin-, iiulustry. IhligciiV search 

tions given are ot am special nileiesi uvi-aU-il one m in ni.li.i iiihher 1iihnig--at loss than 

Mi ss^^s JIaird ano '! All.m K li.ive jiisi t-,-,ned tin ii ■>' I'li'r-s < .,pp.,r.ilu-;, lum almost eutiredy 

Standanl C'-italoguc ot hucnimc Ap;..nalus, i.,2p IhiUsh m..ind.i. ture, sii..u^ some jmeo anomalies. 
Vol 1. ('lunm.stry " J li<’ previous edinoii ot this ln-.ilvus.u« .ilujiit j 5 nines pre-War, .uid licavy cast 

catalogue was jmhhshed m nn p ,nul the ontlin ak of tilnss .d)out tlifi nnu-s, pioh-dtle iliie to tlitticullies in 

the W.ir a few niontiis .ilpr pnhtuatioii leiuleie*! it umniitiUtuu-. oii iheoltu'i hand, blown glass appar- 
practieally nseW i he pn‘s<-,.t edilion is i omened gem-i.dh I. ss than doubt.’ pie VVarjince. hor 

on u larger scale than the earlier one, the volume cx.imple. .111 eight bulb ^ oinig evapoi.iUji column is 

befoie US-ChcmisttN -alone lonlamnig oyj pages onlv advam e.l luuu j ;s to I'he . ataloguc has a 

as ag.nnst ig.S^ pages oi ili, lull loi | ..U.ilogue goo.l mdes, a.id leii.. Is . le.ht 011 1 he enterprise of 

Judging from t ins < at.iiogue, ni.imila. t iireis ot t Ik-iuj- P>d)lisbi is 

ca! ajipaiatus h.ive hiih le.ovei.d the pai.dvsis 'ini lal.-si spe< ml «al.iiogui'ot Mi h' Idluard.s, 83 
mused b\ tlu' sudden stoppage ol C.ennan gtsuls ni tbgli Sti.et, Mnvleboue, \V 1, is No j^o, entitled 

ini j ( ertani items aie missing, sm h as (.eini.ni '■ \iueii. .111.1 “ ll gives p,u'ti( uUus of nearly 500 

bal.luces, but e\er\ l\pt-ot batame is lo be immd in secoml-luiid bo..lo ul.iliiig to C'euua! and South 

the hst 1 ’i.KlK allv eveivihmg olfl.iimible m ini j Aineij.-i g.-o”.i.«pli\ .n.<[ tiavel, books ot views, 

< an be pun liased now , tlu oiiiv dilb-iem e |,rmg Hi.ii I liisioi \, iialui.d beioi v. an I u pi i lies, eU . 


Our Astronomical Column. 

'liii lot-vi Sol VR I'ciiesi i>; SiRtiviiui* lo- <li dm <d fioiii Ml W’lUon spi t tiogiaiiis 'I‘lie Harvard 

As we go to pri'Ns (SeptI mbei 11 ] new'- leat bes us . types .iie giv. n loi «oiiip.n ison, and s. Idom dillcr by 

from ill. !<o\al (tbsi-rv aloi \. (.i.eiiwub. ihat tlu ; moie tluiii om* sb p 

so[,ir lotomi w,is .1(11 tbiougii • lighi ilon.l .binng . 'the (.ilei subdivision, o( t\p{' (> have also been 
(h<‘ tot.d solai ('(ltp‘'e ol Momlav. sepU lulx-i m .uul l im lutie<l. nsmg 11 11 t ‘l.iskell s notation ol <),,, ()g, 
IImL good phoioi't.tj'lo w» re obi.lined b\ Ml Woilh : 1)7. <).. (loi rlu st.ns willi d.itk hues that preced(* 
nigtoii aL I oiupoi, ( alilonn.i l'.„ in the seipiemo' I ii< jesiiiis iiavt' been tested by 

]>loltiiig redm.-d piopei luoUoti ag.imst abvSuhiLo 
Sum i ROscoeu I’Mivitv'! . oi- Siar>> oj I v in l>. magnitude 1 Ik iniu turn -n tu.tih ]»lolled js o*2m + 

•■•Ihe fwda/>/(i''. loi |ii{u loiil.iiii-s a p.ip.-r log;// being appaieiil magnitude <Ui(l tx projier 

b\ S \d.iiu'' and \ M jo\ oii ihis siib|i'i | miitioii I'lie ie,(iltimg gr.iph is iieariv a .straight hue, 
'riten n h wasipnlc indep. lulenl of th.il bv 1> I. , l.umccl a-, supjxirt toi then adopted v'alues. 

I'.dwaids (\lou Sol K \ s , No' in.'J.i and is baM-d j u is admitted th.it ilu-rt au e\< epUonal stars vvhicli 
sinpily oil geuev.il sp< rir.il tvjMg not on did'icm es ol , then foimule will noi lit on om* !i,uid, snper- 

nUi'UsUy ol p.iilii'iil.u hues It h.is long Ijfim known . gi.nn^. sm It .is Ki;g 1 . on the () 11 ku , abuormallv faint 

that then- is less disper'.ion of al»sohite nuigint ude toi p, buss 1^17, tor whuh Vofite jf.iuiul the 

tvjic n tli.m foi Intel Upes. .ind tlu author^ .ulopt . irigommielrual p.ii.dlav oo;;", whiU tlu* spuclro- 

detuule values I01 i;:u ti -.pevlr.il sub-div ismn llie : s^upi, ,,iie is .1005" Ihe aiitliors hope lluit Mr. 

following IS an abbiev I.lied hst ol liu'ir <ido])te.l valius ; Ivtlvvards’s imuliod ni.iv serve to find the disjiersion 

■ III par.dlas lot (.uti sub Upe 
I lieu hugest spe, lroM upii p.itallax is O’Otio" 

■ iHoss 20'i.S). and tium '.m.iilest o oog'' (t'\'(.!vc stars 
of.ilMUil tlu (dll lu.igintudei 

' ScNsi**)! \( iiviiv There ,ue sign, of the begiu- 
i mug ol till' lieu iV'I' ot .ultvllv \ doilbh' spot ot 
’ appreti.ible st/n. tollowed l»e .1 Irani ol small ones, 
. entered the (list slioitiv iielore the end of August, 

’ .iiid was seen iie.it the west Imil), fi.inked liy a large 
; hu ida, (HI September <i It was S Latitude 2y’, and 
! Is the first bigdi hititmle spot of considerable sir.c m 
• the iii'vv I V. le. Hioiigh some very small sporadic ones 


Adams and Joy prepared this list wntii the anl of 
34 trigonometncal jiarallaNes ami others tienved 
Jrom moving clusters, group motion, and various 
statistical methods. 

A list then follows of the parallaxes of 300 stars, 
based on these values. Their spectral types are 


Ii.ivc lu'en semi .luring the last year 01 more. 

Oil bepteml«T.> there was a second grouj) of similar 
tvjK', tint not (jmte so large, on tlic oth(*r side of the 
erjn.it(»T, whu ll cntcTed tlu' dne about September 5. 

: 'j he Mt. Wilson report had already noted that the 

I activity in J me was greater than lor some niontiis 
j>ast, there lieing live days when two group, were on 
the ditic, and one clay when three groups were visible. 
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Research Items. 

!in; i xsr o» iiu: Visigoth Kings — contribution to tliis knowlodge Mr. C. U. Ldmondson 

1 )r A K. Krajipc, inuliT Uif tulo oJ " Tlio oOrrs a list of " Crustacea irom Palmyra and Fanning 

of i-Jodiuk, ilic last of t)ic N’istgiAli Kings, and ilie Islands” (Hernicc P J^ishop Musemn, Bulletin 5, 

I'.rnuiin.incli li.is d an elaborate ilonolulu, loij). As the autlior was without access 

moil-»: h in w Im !i lit liliisli.ili s ih.-mode in wJiuli to much iinjKirtanL lileniture on hi.s sub|ect, it is 

a legend h.is !»e(Oine einladded m a trd»ril saga lie sat«sfatloi\ to Un«n\ tiiaL tlie uientdicaiion of the 

;irn\t'. at tin' stjune of tin \.isl iid.irx current more c-ritic.d species is vouched for by i>r. iMur\' 

will'h < nntrdiiited lo swell the Sp.tm'.li, J-reinli, Knlhhun (who describes two new species m an 

amlnuu tan, .ind (.enii.in epu Ii is ie<oiiled l.y apjM*ndix) and Dr \\’al«lo L Schnnilt of Wasiunglon. 

l->y/antnu‘ hist{UMiis. bv the Aiabian tompdei in < hie mten-slnig spi i u-s wliicli reaches its iiorihern 

soiiliiein Spam, bv a Dettnan nmidvish iln.niulei, bv Iniiit on those islands is the tri'e-( hmbmg coco-nut 

a i H'lii li jonglenr, .imi bv .an I'-laiidii ■-vig.im.ni (lab It has bei’ii stated to oi.cnr .it the SaiuiwicU 

When the t pn torni Ine.ds d')Wii, the niatenal is Islands, but .k« tudnig to t ii<'auLlioi is not lonnd there, 

woiked U]j anew in tin li.di.ids ol siaitljem and smistei eAplaiuitis'ii <»! its .dismue is suggested by 
nortluun Ji-iiiope. .in<l w!id' ji' 'sp.un iln jMcj]»!cMiig the leuiaik ” < >n h.inning tiu- spi-cies is lieioining 

of Ihe fatal p.e'sion 0! Don ihuhigo. in l.ir-olt 'Hn- ilepleted. .is it is liigiiK pn/cd as .ni artn lo of food 

nuukihey Know oi iMim. i-is (dippnigaiid hislove b\ Ihi'( iiIIk rtese l.iboiirers ” 
for the m.iish.dl's w de 1 hr. m hol.u )\ momigr.iph is 

u v.duabk'contiibulion U> (la Amh ..1 s.ie.a litii.itnu ‘ i’J.mion oi- WviUv in Si-omo s — In an inter 
.j, ‘ tsling p.ipe! on “'Ihe U'citilion ol the laaan ot a 

iKiiitaronn, Ami nn vs Dimc.n IJie spougi- to its ( niienis.” pidilished m the (hmilniv 

lignres of nu-n -.nd annuals .Mid ^eoniein, designs .111 .. 'pimlSn.iUi (vol 07. 1‘art 11), 

piehisforu (iidian pof ti 1 \ tmm ihe \hinl»ii-. \ atlev, 11| (; [• l‘,jdd(.-r disi iisses the meilianus ol the 

-New Mes'i<-o ate d<sini>e<l Dr J \\ hiwvkes m sponge i ir< illation lie cin|>l!asises the j.id that in 

a iTKmogr.ipli levraitK issued b\ tJie Sinillisraiian ,„„st sjVM.gi-s pressure-t h.nnbers are i-slaiihshed 

Institution ]lie\ ate mmine .inioiig the w hefebv the xelcKii v of tlie osv nlar How is i oiiiioilod. 

from ptelusloiu Noith \imn..i. imimhiig hnin.in j,, d.-aliiig with the .1. tlon oi the tlagelKi ol llte 

figures Imntmg, g.unliinu’; and lug.igid m i.iiious collareil ii-lK, bv wliu li the water is ]iiopeiled tiirougli 

ulnci oeiupatioiis, .iimn.d- ol .di Kinds and Ihe 1 i)„. wstent, he .states Ih.d Ihev appiMV .is d 

gi^omcdrii designs show inanv beautilnl .im! stiiKing tai'oiirmgin ihu K giiin, and siiggi-sts that ” [0 under 

couibilKittoiis ol «.ii\e<l. V( (t.ingnl.ir. .uni /ig /.ig siaiid nu«r(*s<upu phssusit is .1 set \ im able slan 1 f uL 

elcMnciils, at times loimmg im)si, miiic.ite paileins to lInnK of the water <is treaiHeW’e doulil w helhor 
ItisditnmiU tonn.igme how these amteiil inhabitanls this i<l, a wd! .ippea! to those wlio are i.iinilMr witli 
of the soiHli'West weie able to .ulinwt- the .ucin.i. v (>\ii.i,,rdiiiarv i.ipKliU of nunemmil ol i dia .ind 

and piTfeihon of Ihese involvid designs witliont the liagella in g» m r.d. 01, to t.dseipute adillereiiU Namjde. 

aid oi mediann.il devuis (!„ pTediimin.im . of |[„ tiv d.mung of the eviimm 1\ mnmb' p.ii t u les 
anunal designs mdu.dts tli.it these Kirgdi lomied [ Hie v.uuol.s oi the Desmid (.lost.imm \ dis- 
the food of t he amienl Mmibjenos Most nl Hi..- j «, ussion of tins pi.ibh m b\ expeils in ph\-u ,d si u-nce 

bow s were ol the moilu.u\ t\pc. binied with the | would be o1 great \alu<'to biologists 

dead inukr Uie iloois ot ihe fioiisi-s, and neaiiv all j 

the bow is are ” Kdl« - I ” 01 pnm lined, in order lot l>i vi 1 ocmi m ui- iiii Cosmts l.e m hm is ( ow s — 

serv’t; the needs of l In* dead in ilie othei woi Id i "I’Ik Sw issSoeiet \ ol Natur.d S« u‘in es fias mi nt Iv pub- 

' hsli<-d .IS ])arl <*[ Its tiltysixtii \'o!mn(‘ a m.ignitieentiy 
ilhisltau'fl memoir b\ Di .M.ix Kiipfu, entitled 
■■ Der notmale riirims m di'r .\us- nnd K'ln klnldmtg 
gi-llet Koipi'r ” Di Kupfei w.ts fonneilv a pu]ut 
ol I'rof F. /siliukki', who was tlu- fust to ado[)t the 
piaclii e. Mow eiiiplo\« d l>y the \ etennari.nis of many 
iliilereiit louulnes. o! sipiee/ing out llu- persistent 
(t>i/>n'> iiilniin or ” yflow ImhIv ’ of the ovarv as a 
means ul in<liu.in.g leslius and tlieieliy o\(‘running a 
fte<|uent cause of sletilitv in Cows ant] (unfers Dr, 
Kujder’s memoir deals willi liu' gross cliaiigt's m 
the an.itomv ol the (»\arv and more partieul.irlv the 
icipiis luifuiu oi COW'S .»! diJleient stage's, aiici the 
e,olonred fignies. wiinh occupy no les.s tiuin twenty- 
eight plait's, ailovd a \civ \'fdn.able guide to llio 
\.LnalJon in tin* appt'araiK es of the org.ni irom the 
tune of ONulatioii oiiwaids in both piegnant and 
non-j>regnanl annuals. The uienioir is further illus- 
tiated by i»ome exctdlent graplis, one of wluch ve- 
presents (he degnx's of deveiopmont and rt'greSiSion 
and the amount oi overlapping of the corpora luica 
dating lioin successive ovul.tlioii peiiods. .,>Thc 
loipus hdemu ol pvegimncy is stated to reach its 
ni.ixmuini (Uwelopment at about the secoml month. 
Islands and pist north ol llie eipialor A kuowleilgo There are also illustr.ilions of (.yslic ovaries, which 
of its marine f.iun.i is llu'Telore important Ul .ittempl are anotluT cause ol sterililv VVe notice an i^rror 
ing U) dchmit the Indo-l'.u ifn- region of marine m the table 01: ]iage 32, wdiere it is mcorn'Ctly stated 

zoogeograpliy stretehm- e.mt r t Sue/ with a very that according to Dr. Marshall .sow’s do not ovulate 

umtonn iaunai l.u les w mt ii Linly dies out as it meets spontaneously during orstriis. The memoir is pro- 
with the \ery diftercut faun.as ol Western .-Vinerica. vidcd with an excellent bibliography. It is issued 
of -Northern japan, and of South Australia. As. a . irom.the. scieiitific.,'la^ratpry'pf .the alaughtor-house 


'lilK i.ii'i-liisroiA' OI nn llonsi tixsinis - 1 

H. Schwariy iixuid'. (7 }.>iini .s. .• . vol J3. j 

No. 1) obsinv.itioiis on ilm life liistoi \ ul Dirm/v Kfiii, ! 
a ueinatode of lominon oKiirnm* in tin- tolou. : 
ea'ciiin, .ui.l lectum of Iioim-. | Im .gi. <h\c-lops ; 
rajiidlv. exposure to .itr ixmg however requisite, .md j 
in four (l.ivs contains .1 l.nv.i When sm ii eges .ire ; 
Swallowe<l bv gmne.'-pigs.eineigem eoj the l.n va ot cm . ! 
in tlic sm.dl nucstme. the optunlum present at om* } 
end of the egg bi'ing litl<‘d or < 1 < (.u lie<l No ev ideiue j 
of invasion In lan.n oi the Inei, lung- «>! odui organ \ 
(xudd be found 'I’he hie iusioiv ul ,ifiu apjXMrs I 
to be .simple and .hnxt 1 he author conrludcs that 
the eggs must be elnuinaled troni the host beioie 
dc'velojiinenl v.in l.d\e jil.ue, .im! lli.il horses bei'onie 
infected .is the result ot swalk)wing water or t(Hxl j 
wlucii lum become i ont.imuiated with the eggs Tiie 
laiv.i' liiiti h Ul the mlesinie, settle ilown in tliee.i-cum 
and colon. <ind bv smiessive moults .dl.im si'.xual 
ditlerciUMt ion 

(‘m.sTA( I \ 1 KOM I’viiFH Nl WHS.—-The 
group ol atolls, of w Im h I'.uinmg Isl.uid is tlie ciiiet, 
lies alioul a llioiis.md miles south ol the Maw.uian 
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at Zurich, and is one of a series on the morphology 
of the female reproductive organs in mammals. We 
understand that the histological changes in the corpus 
lideum are to be dealt with later. 

Origin and Kvoiution ok thk ELi-VH.M>:rs.—In 
La Nature for August. Ueperct and Mavet give a 
suinniarv of thoir views upon the evolution of tlic 
maniinoth>> and elephants fioni the I’hoiene hnic.s 
to the ]>resenl day. 'I'lie basis of this sunini.irv has 
alread\' appean-tl this in an iniport.ini |oint 

paper by j\I.M Deperct. Alai'et, and Konian publislied 
in the ann.iis of the I'nn ersit\- of l.vons ’J'ins ]>a|H*r, 
which di'fds with lilrphas plauifrons and the I'luK’eno 
elcpluuits nf luirope and North .^fTlLa ginieiallv, is 
fullv illnstrattsl ni the exeellent luannoT usual to the 
publications of tlic I'nucrsity. The autliors make 
a .step forward in the duision of tht* genus l'.le])lia.s. 
wliich thei' now separate into eiglil )>h\letie lines 
which themselves fall into ti\e groups. / r. those 
t\’jntu‘d ])v mnuhtaiah^, E aiiiiifiius, ami h. 
frivui^eunis {the inainmotli},all of whn h lines iMt'.nne 
extnu f b) the end ot l!ie <[tuiternarv peruxl : au<l by 
the h\ing lorins 1 -. indicus, a line wliicli is tlesccmled 
from !■. uamaduus, and lin.illv, npitanus, a line of 
unknown ancesii\ Tlu* authors agret* 111 large 
measure will) Oslmru’s view th.it the group is |>olv 
{>h_\lotic. but, while euttmg end the genus Stegod«>n 
ironi anv e losecoiiiieMou w itli the \fru.ui ck ]>ii.ui1. go 
further than (.isborn 111 the siibdiMsion of the otheis 

iMRivi'M I'o/.oK I't \Ms IN .XrsiKMiA - Ueieut 
<'A})loiation 111 tlie mount.itas along the Walh.dla line, 
in (»ip})sltiJid, \’hIoii.i. shows lliat the tsviliest Jha'a 
of .1 iletinde stimtiual l\jie, l.irgelv lepiesenlingtlie 
lhocormo]ihvUv, is wi 11 develoy^ed in loi ks that ajipcar 
to i.ingt' iioni rpj>ei biluiian to I ppei |)e\oiiian 
'I'lie Siluiian giMploldt, M<>nogi.i))tus, oc<urs m some 
of ttu-si lieds. while in otliers the .issoi uilioii ol the 
molinsi.s I’anenkaand Stiliolawith the jilauls sismis 
(o suggest that the bulk of liie senes is l»e\oiuan 
'J ImisoplivtoH and ! l.ihsentes (J*sjlophvt«)ii) iire 
t\]>n.il iomponi'uts o! tins lioia Itoth tlie lloia and 
fauna ol tiu'se inteiesimg bids ;iie now bmiig worked 
out b\’ .1 gr.uluate ol ilu I inveisdv ol Milboiitne m 
(onjiinciion uilii .Mi !• ('hajmian, tlie pala-oidologisf 
ol the N.ition.il .Museum A det.nled comp.inson with 
the Khyine llor.i should throw mui.ii light uii tJie 
eaily lustoiv ot the vegetable king<lom 

DijMi's IN CoioCK J’Horot.K \i’jis -It IS well 
known that m the pliotograplm. repnKlmtion of 
colours llu-re are ti.rt.im defeits wlmh tan onl\ lx* 
eliinuiatcd jiv tine elihiiig, th.it is. le elihing lertam 
j'atis ot the thiee jil.iles, .is sinwMi to be iiecess.ir\' 
to the skilietl witrkin.m 'I’liesc oiitst.ni<]ing delects 
of the three c(>loni prot ess lui\ e Ih'ch lullv in\estigaleil 
bvAIr \ ). Hull, .ind his lesnlts are tlescnbed in the 
lurrent nnuiber of the Jounud of the Koval I'hofo- 
graphic. Society lbs method w.is to measure the 
spectra oi certain lolours and tomparc llieir cuives 
with those of tlie same coloiits .is leproducctl The 
errors aie tliu' tt» the inks used, and aie suinniariseil 
as follows:—Blues anti gretns bet tune darkei anti 
gret’er Blue-gieeus lose Iht.r giemish Juie I'lnks 
acquire .i velkiw line, iM.iuves become blown Keds 
lose an\ l>]msh tint that they may possess Velltiws 
are hgliteneii witlumt clinuge of hue, but tirangr^ .iml 
browns are well reprfidmed. 1 heie is a teinlencv 
for tiic middle tones ot a black to while scale to 
become reddish. The ligiitemng of yellows is tine 
to the yellow ink being very light. The inks are 
transparent enough to allow of the approximate 
calculation of the visual effect of Ihcir superposition. 
There seems to bo little immediate hope of getting 
Drintine inks of the theoretically correct.charaCtcr. 


PosiTivK Rays and the Polar Aurora,—I n the 
Physikalischc Zeltschrift of July i, Herr H. Bonnards 
revievtTS some of the available evidence as to tlie 
nature of the aimmi, and is iiichned to favour the 
view that it is causal b\ higlily-cliarged, positive 
argon particles, sent out with very high velocity from 
the snii The w'elbknown green line, wdiich appears 
to lx* ulendcal with th.it discuvcred by VViochcrt in 
the mglit skv of muldle l.itdudes. has a wave length 
which agriH's, within the hinds ot obscTv.itional error, 
with a Itngid line in the bine spedrnm of argon, and 
can scarce!V Ik* the s.une as ,1 f.iiiit ime m tlie niultiplc- 
hne*! hvdrogeii spatrum d'here are also tw'o bright 
lines in 1 he spectrum of t he rei 1 port ions of the aurora, 
the wave Icngtlis of wliit h were determined w'ith fair 
accuraev by Vogel in i."'7i , theV agree with those 
of two hues m tlie reil spet trum of argon ; and, while 
fuithcr iinestigalioti is dcsit.d>k\ the evidence that 
argon is amcerned in the pol.ir nnrora six'ins worthy 
of loiisulcr.ilioii Bongards does not consider it 
impossible lli.tt argon ('\tsls m the air at llv height 
fit the aurora . .ind suggc'sts tlud it mav possibly be 
carried up bv \oI(.mii cnipliotts Ih*. liowever, lean.s 
strongly to the view lliat argon particles (possibly 
nuclei williout estemal oledionsl <jre ejected Iw the 
Sim willi very Ingli velocities, wlneii en.dilc them to 
penetr.ite deej) into tlie eaitil's atmosphere. Since 
tliey have none of the electrons eonuTiied in radia¬ 
tion, they cannot emit light until, by repeated collision 
with ;iir moU'cules, the\ hasi' lost sidticient velocity 
to enable tliein to pick up tin* neii'ssary electrons; 
this d<»es not <Kour mitil the \elocitv is so low that 
tlie J>oppler etfeit, wlmh apjKMVs to be small in 
imm.iloinic g.»s<'s, cannot be notned. 

(.111 id-osi .\< 11 11 —'Che ( lirwu al Trade journal 
for \ugiist 10 umtams an article on cellulose acetate, 
a material wlmh was lust prejiared bv Schuti'On- 
berg< r 111 i.So-y. Ind rem.lined .1 <u3ios!t\ until Cross 
(iSoj) obtained it I'V liie .iclion ot .u ely! chloride and 
/im. .nelate on teliiiUise ( cliulose .uclate IS the 
b.isis ol aeiojilam* “ dope" (d renders taut tlie 
labile oil the wings), kinpicrs, iion-tlainnig celluloid 
tnafen.ils. ef( I hese applic.dions are de.scribed 
fully m the artule. togetiicr with the more recent 
j>ro< isscs of m.imif.u luiv .nul the imporL.'int (piestion 
of suitable solvi'ids lor the atel.ite, 

Thk J'viHs Of- f'j.n iRO.ss IN Sol.r 1 lo.s.- A paper 
on this sul>|ect, bv 1 . i’ls.ii je\ ski nufl M Kosviiberg, 
.'ij)j>eais in the Jour Kiiss I'liys-Clu'in Soc. (j, .54, 
.5.kf.Sl7) Will'll pot.issium iodide solutions are 
cicelrolvsed, using sp.uk eieitioilvs, jiotassiuiu hy¬ 
droxide ami iodine .ue hb<?vatcd at e.u li electrode. 
If sturili ixiste be aiUicd to sm li solutions, a blue 
.stieak apiK'.irs at the p.i'.s.ige ul ea« li sp.irk, wlmh 
may go vetlu.illv through tiie .solution foi a ths-taiu-e 
of <i cm , if a < oiiimiitaloi be used, and then sjircads 
out The addition o! phenolplith.dcin to tlie solutions 
jiriKliJU'S a veil sln-ak imdei lliese conditions, wliich 
follows .1 mote /ig'/ag p.dli lli.in the blue one, and also 
spreads out at its gUMtesi depth, the < oloratiou lit 
! ImiUi ca.ses djsap|K*aring in about 30 seiouds. Ihese 
.slieaks m.iv be <le\i.ded by api>lymg a magnetic 
held to the sohilions The ,d)o\e phenomenon is 
explained as being due to the jiassage of high velocity 
ch'i.ttons from the electroih.'S into the solution.s , the 
comusMon ot tlu'se e!e< Irons w itli iodine ions libcratc.s 
fiiitlier fleitrons wlmh again lollule with 10ns in 
solution, ami leave tlie iodine as free atoims. The 
free eletfron.s akso coinbme with jiubassium ions, 
neutrahsmg their positive charges, and proilucing 
flee potiissiuni. U is thus jiossibk* visually to 
demonstrate that processes of oxidation involve tin- 
loss of electrons, and the reverse. 
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Brazilian Meteorological Service, 1921-23. 


A Sn(>JlT report bv I3r. Sem|wis J'erraz, 

^ ^ the flirc'ctdi oi 1 ii<' l>ra/ili»tn MetcorolORical 
Sci \ ic<-. i-ontaiie :ni .i< ctinni of tbf work .uxtiinplished 
im(l<T iu'' ''tutc ill. inaiiipiinlion ns an in 

depen(l''nl scr\ lu- lii |uiu Pjior lo this date, 

iiicleoiolo^M'al lulnilii-. in I'.r.i/il weie carried c)ut 
bv (If'partiiieni'-. pinn.nih touviitiiied J»»r wnne oHhm 
puipieic, and s\er» <<ni1iii(‘(l lo Je->(’:irclie.s m pule 
l1ii!1ii1o1oi.;_\ \\'ii,i) iiuk' loji'(aslni}^ was dom* was 

n\aii.i!>le oisl^ in ihe ia])ila}. >,o )>iibli(ahons were 
issued except llu' \eai-booiv. for loio and “ luslruc- 
tioTis to ()l)ser\eT.s.’' Wilii lite pn)j4rc''S oi ineleor- 
ology and tlu' ri'MilLin;^ rajud crention ol new mtvjccs. j 
lids depeixionce liccanio impossible, nrul in jnno 
1<}2J an indi'pendenL inelcoroloipi al ser\ ae was tsfab- 
lished. 

'Ihc munix’rs of seiomi- and thinbooh r dimuto- 
logical siutions iune lx (ui ineieased from 51 and 4(» 
to 74 and 78 re'4>ec(i\el\ j^ainlall sPiiious and co- 
operatiAc .sialmns. ol uiiuli tliere were 31 and 20 
re.s]fecti\'e]y m Ma\ H)2i. now niindar 57 and i.So. 
In.speclions whieii wne preuousiy :ilm<ist non-ex- ' 
Islcnt are now a(.ti\<'I\ <ariietl out all over the 
country. > ('ar]niolvs lia\e bi en published for e.irii 
of the years i<iii--r«s, .uhI tiiose for i<iio and 1*120 
arc in the jm'ss, while .1 book i>l Normals luis :ilsi> 
been is.sncd. \\Iiere<is no daf.t were publishe*} m tin* 
newspapers prior to each .station is mm obhge*l 
to publish forlniglitlv reixirls. and those .stations that 
arc Jociilcd in aipfinh of v^tates issue daih' weather 
i»iirnrnan<'.s. 1 

T>ni]v fojetv}s/s for (Itr Sontimn .'stales, based on 1 
sj-noptje data Irom So stations 111 Hrazd. rS \u tlio j 
Atf^ervUne, iwd b iu Vlruguay, are «bstribnttxl from i 
Hio At janetTO and St ranlo by telegraph or tele¬ 
phone. Two ;u\<\itn>nal distnlmtive centres arebenig 
established tins yt'ar in St. l.aihi'rnia and i’ar.ma. I 
T'orecasts are broadcasted !i\ raiho-tdephono Iroin 
Corcavado. while Ivio’s ladio station semK out 
synoptic data and fonx .isls jor the night and iollowmg 
days. A storm signal serxtu' is ni opeiation along 
the coast, ami evers’ iom hours the coastal railio 
.stations, t 2 in number, iir*)a<kast the uealhei at llu* 
time. In the I.irge to^vIl.^ Jlags an* nseil lo indicate 


the probable w'oather. Owing in t)to ;opographica! 
conditions of (he aiuntry, long t s-perit -.e is required 
in dealing with wind and prissmc da .. F.mpirical 
i rules have had 10 be diwised (•> im ; the qieciai 
I ciriUinstame->. Tlie-,e arc to be ■! m a forth 

^ < onimg memoir * ntuled “ bVii*'* asi mg > Iha/il 
j Pro\ ision is l>enig iiunh* toi tlu’ ‘.ImU f agn< ultural 
[ ineteorolog\ by the est.»blisltmeiit ol sia ons modelled 
on those winch lonneilv ovisted in i nssi.i. ThoTi' 
arc at pre.-ent eight of these suiLions m operation. 
Ali'n-days' liullefin is now piiblisluxl in dl the leading 
newspapers, wtling out (lie comhtioii d the ino.sL 
iniiMirtanl crojis, pasture lands, ami roai.-. .\bridged 
I rcqxirts arc ]ml)Ushcd monthly m tlu magazines, 
i Phenological obsercalions are also maiie 
I All the ra.idall data are under revision, and an 
alias IS to Ik.’ published shortly which will include a 
I general dist nssion of tlu' dilferent zonal i!r\ and wet 
seasons, A IUkhJ seiaice for tlu' J’.iraliyba rj\cT lues 
been inaugurated, .md a similar seivice is being 
aiuiiiged lor the Aina/on, when' HoikIs occasion con¬ 
siderable* deslim tion amongsL callle 

I’ilol baU<Km obsciwahons aie now made at seven 
stations. Tlu i-slablishinent of :i kite station in 
.-Megreto (Kio (irando do Sul) is lApecli'd to reveal 
inten'slnig flat.j ol Ihc sccondarv (’ircni.'itioii in a 
region which l-lrazilian inele(>rok)gist.s )ia\e dc.scnbed 
ns the ■' tuin-tablc ” of mosing highs ami a frequent 
I path of ontgmiig de]>ressioi!s. A second lute st ilioii 
I 10 lie est.dihshed at (le.jra is e.xpectcd lo liirnisli .ni 
<•vpiaii.it 10(1 o( the i niioits luegitlnr liiouglils of norMi- 
enstern Hra/il ,iiul a possdde metliod of forciasting 
tliein It is hetped that llie ^mrsuil ol nerological 
research in llr.i/il. besides its practical a.ssislaiii'c to 
nvialioii. "will help the (‘nniienf melt*'iologis:.s of 
the worhl in their scar'd tor the inissnig links of 
gc-neral dviuimu Iheones of liu' .daiospiien’ ” 

Tins ivcor'l of Iwenly monlh’d work u. .ill tlie more 
grntifvmg whim account is yds.'ii of ilte dillieiilties 
w’hu h. a-- lh< .mthur yioints out, l)e>et meteoi nlogn .d 
I .Ktnitv in ih.izih llra/il lias a Inglil\ mtillei tuai 
I'lifr, bill the mass ol Iho peojdi; base sc.ini'l}' any 
education ('»bser\eis hav*‘ to be paid, as voluntary 
Co-o{«'ialum .d yiiescnl is imnv.nlablc. J*. I M. 


Sir Isaac Newton and the S.P.C.K. 


COMF recent reteiemes ulmh a (omsjxuKleuI has 
leienlls had m < a’-toii to make lo Thomas 
Hollis's “ Mi'inons," publisluxl in 17S0 (.po, 2 \ols), 
have led lo liie umrullmtg bs' Inm of an iiilciesling 
draft letter aUiibutixi lo Sir Isaa* \ew 1 un. of wliiili 
no mentKin is ma<!<' m l>ri-wsl<’r’s "late” 1 he 
chronicler leiates th.it, m Sepleml>ei 17O1, \ir 
Hawk.slx’c, .son ol Mr ll.iwUsbee. sometime 1 1 < rk to 
the Ko>al Sixietv, \\.ule<i iijton Mi Hollis with the 
copy of a piqiei wtilten I'V Sir Isaac. Newlon, con¬ 
taining minutes oi lusnpnuon ag.imsl a pio]«)sal whi< h 
liad been ma<le to tlu' Ivov.d Soiu-ix toaccomiiKHtatc 
the tneinber.s of the Smu’tv foi I’jomolmg Cluislian 
Know ledge, then lu-u Iv mstitnUxI, w tUi the use of tiie 
Society's h'lusc h r its uHTlmgs Mi Ibiwlvsbie, the 
father, had shown Jhilhs the oiigimd m bir Kiac's 
OW'U handwnlmg, but conk! not lx- yu'evailed on lo 
pari with It lie goes on to sav that 1 loilis was glad, 
however, to obtain :uopv in 1 i.iwksbce's handwriting, 
from his son. a .snldiei m iliy artiUcn’ 

In the SI’(Ms was beginning to lake 

definite shape as a result of the ctiorts of a small 
band of enthusiasts. Indeed, a tentative plan of 
constitution was put forward about then by Dr. Bray, 


who suggesl*‘'l that tliese jxtmuis ” be mcorpoi.itod 
by < h.trier as fhkid the Novai Sov letv. and Sone; of the 
(dergv ; and be then by empower* d to " meet and 
eonsnll as often as Iheie siiall be ixcasion” Sir 
lsaa<'s Idler was diawn nji ap'paunlly while the 
I<o\aI Sodely was m ou upation at (ireshain ('ollego, 
* aii'l III the eailv d.iv s of the S 1 ’ ('K Sii Isu.u says, 
“ 1 never luard ol them bcfoie ” 

Subjoim-d IS the loiter referred to above Its tcinis 
are of hiiigular interest as a defcm i' ag.unsl en< roacih- 
inenl* 

“ We liave a ix'pul.iUoii aliroad, and tlie Socidy for 
I’loincdmg t.'jinsliaii Knowdedge, are scaixe known at 
li«»mv ; i never lusird of them before. •\txI to admit 
them into oiir would be, m a little time, to 

slnire oin reputalion with them. 

“ We are inc'c»rjx)rated by the erowii; and to herd 
<nirselves with a club not yet incorporated, w'ould be 
iiigratitnde to our iuninder. 

■' Our house; was built by benefactions ; and to 
Oherl it to other usi's than our benefactors intended 
would be ingratitude to thoir, memory; and a dis- 
coiiragenicnt to future benefactions. 

. .f- Itwc once'lcnd opr houae^ finie will make custom. 
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and < ustom vitl give riglit: It is easier to deny la 
the beginmii' than afterward. ' ' ' ■ >' 

" ]• is a ! mdamcntab rule of the Society not to 
medi' le with eligion ; an<l iluj reason is, lliat we may' 
give iK> occa lou to religious Ixxiics to meddle with us. 

“ 'i'he Soi “ty for Promoting (’Unstian Knowledge, 
have a splen [id titU-, but wo are to regard not n.unes, 
Imt Lhiugs If all tiieii* iTunnlxrs aie not men of 
exeinj)!.iry ii\es. and eonv(‘rsaLi«ui, some of them, In 
inis<lemc.iu>'rs, niav lirmg letkstions upon us; and 
why should we rim lli<‘ hazard ^ 

*■ If \vc I ompiv, we may liissati.sfy Mime of lliose 
that are ae uusl it ; ospccially those that are ol other 
religions, aiui make thoin leave our meetings, wluch 
are alrcath' too thin. 

'■ Th('re are ni.uiy vestries in. l.ondon; and it is 
more jirojicr for a icligious socictv to mcet-m a vestry 

or-tliaii in Ihc house of a society which is mixed 

of men of all rt'hgions, ami meddles with none. 

‘‘ Tluise of llie Thnstian Society hav(' dining rooms 
of their own, and may U'lid them turns lo their 
meetings. And the tenth commandment is, ' Thou 
shall not e.ovct thy tieiglibonr's house.' 

This iiropohal'can Ih- f l no advantnge to ns ; but 
may pro\’e disa<i\sintagcous ; and we hav<% all of ns, 
at our admission, promised, under our h.uuis, to 
consult tile goi'd of ilie soi'iety, and ought not to 
break the fundamental co^en:lnt n]Mm winch we were 
admitted ” 

Mechanism of Stomatal Movement in 
Plants. 

T lias Ix-en generallv ft.’cogmsed for a long Itim* 
past that the sttimaln of ihe leal t»pened \vh<*u 
more watii was .disotbed I'V the guard tells ;nul 
closed wlieti water passdl iioni the guard Cells mio 
the siirioundnig tissues h is .also fretpifttlly 
assn.act! liial tiie ineehanisiu by wlueli this waltw 
excii.iPge hds ’s place must 1 h* .issotlaletl with the 
prestiui of green < Iiloiojdasts m the giian! cells, tin* 
olliei epidermal ct'lK being nsii.dly tree foun cliloro- 
piivi! 

Tlie nwchatusiii bv which the osmotic coneenlra- 
tioii of tljc celi sap of tjio guard cell is loutrollt'd 
has, howowj, rcntanicd obst ure ; of late ye.irs ex 
penment.il work has tlirowu light ni>on this problem, 
and a valuable suiiiiitau of this work is given by 
ITi'-d! Webei' m Dir S(iliiroV‘^'.i hiifh 11. V'ol. ij, 
lloft 17, Aiitd 2'/. I..lo\d's woiK had sliowii lluil th< 
niovctiK’nl of l!u- giuinl leils is not loniiecbsl with 
the duiM ]>liotus\'n1l!esi.s of (MiUm dioxide by tin* 
guard cells, tlic I'clls .around tiic (k>s«'il stoma at 
Tiigld bmug pai'kctl with :d.ire!i. while in the eaily 
monmig, in da\ light, tlie slaich ra]Mdl\ h>diol\ses 
aiKl 11m stoma oj'ciis 

lljiu’s scries o! pafiers now .sugg<*sl that the carv¬ 
ing activity ol diasialic eu/.yniis under difteicnt con 
ditions an; intimately assueiatid with the stomatal 
mcehaiiisni. lljin sliuwofl that with stfJinat.i (k>sed 
the guard cells were usually lull of starch, the st.irdi 
disappearing us the .stomata o]'cii 1 urlhcr experi' 
nicnts showed that sodiun. .iii<{ jiotassnnn salts 
accelerated staich liydrolysih. while calciinn salts 
prevented it; inorganic amoiis jmMluecd less cited, 
but citrates and acetates exerted consulerabk; etled. 

The eflect of the \arioiis salts upon ihe reaction 
nf the cell has lu be carefully considered, the .slightest 
iucroa.se in hydnon concentration favouring .starch 
hydrolysis and .stomaUd opeiniig; the shghte.st de¬ 
crease, starch accumulation and stomatal closure. 
The reaction of a stoma to these various factors 
differs with the plant,, halophytes, for example, show- 


•cdhcentration, while a plant like Rumex acetota, with 
very acid sap, is especially.sensitive. It is clear that 
our conception of the mechanism of coiitroljrf Stomatal 
ap^lurc will require re-examinatiori in thO'light of 
this iuteresling work. Thus Linsbaiicr's observations 
oil the inovcment of the guard cells with change of 
light mtensitv. or with alterations in the carbon 
dioxide content of the air, may find tlicir cxplanarion 
in the conseijuent alteration of reaction in the cell 
hap of the guard eell. 

University and Educational Intelligence. 

T)tirh.\m. —.\.s a re.sult of the recent decision of the 
council of Armstrong College lo build a College’ 
Libraiy, all practising members of the Northerai., 
.\rchilectural Association, and a few architects 
otlier parts of Great Britain, were invited to submit ' 
com|X‘titive designs for ihe buililing. The • first 
premium lias been awardctl io Mr. A. Dunbar Smith, 
who lias been appointetl architect of Dm library, andt 
work will pr(K\:t«i forthwith. 'I'he biuUlhig will con¬ 
sist of a reading rmmi seating 122 readers, .storage 
space lor i75,(mx) volumes, with accommodation for 
5-; rt'se.irch stiulents. admirnslrative raoma, and 
photograpinc laboratory, and is so ilesigncd that 
ackhtional stot<tge space fur tjo.ooo noIuiucs may be 
aikk-d wIhui re<[uireil. 

M.VNniusnu. — On Inestlav. September ii, Sir 
(k'orge Ik'ilbyojM'ned tin* new l>uiklings tube occupied 
l)V the Department of MetaHurgv in Dm t'niversity. 
Although tonn(le<l in 10**0, tlie home oi tlic T)eparl- 
rnenl lias so lar Ixs-u inenOv a lew’ labomtories loaned 
I'V the Chennslrv i leparliiumt. I^spixially Irom the 
})Oinl of View oi the r<*search woikers this arrangc- 
nienl was far from satislac torv i u the new buihlinga 
hmr r«'sc.irt li kd.'or.itones will be as.ul.ible, in addition 
(<* geiietal l-ilxuatones (of pyrumetry, mechanical' 
fesling. aiul nu- 1 .dlograpii\ A small loiindry and 
maclimer\ room logetlier willi the heat-lreatnumt 
laboratory will lull her oiler f.it ihties both lor toiwdiing 
aiuI resear* li wliuh have hillierlo Ix-eii ineompletely 
axadabk*. 'I h*‘ m.iin gener.il [,i)K)ra.torv, nametl after 
lleiif) Con, tlie C)ghl<’t“nlh-*-«Hilurv mettdlurgist, the 
invintor of roiling metals in groo* ed lolls and a 
pioiUHT lu *f»nm-\mn with tin* ])ud*!lmg process, is 
wdl <s}uipp<sl for Dm* tleternunalion ot the physical 
projH-rtu'sot metals at lempi'nilures ,ibov(’ tlie normal. 

A small lalK>ratoiv is *le\ot<‘'l to in*-! examinations, 
so that U mav be (.lanmsl llutl Die new buildings 
allonl excellent f.uihties for boDi tc-aching and 
n search m metalimgv, mt'l.illograpliy, ancl fuel. 
Snu.e iijio sixty p.ifxTs liav*- be* u pubUshetl m 
ie*’«>gms(‘<t jouru.ds dealing with llw n'sc'arrh work 
(kme m the I >cpaitment Among 1 lie more important 
of til*- sub)'-<ls invesUgaled uiav l>i' uted work on 
high speed si*vl. ike gn*wDi i>l <'asl non on repeated 
luMlmgs. chromium steels, imlnduig si.nuk'ss steel, 
tin mtlm'iii r olgasrs <»n iron .uid ski 1, Ihe pixxiuctiou 
ot high-pii-ssure ( astings, .iiui tlu' hardness and clastic 
lunils of melals both at ami abo\ e room Umipcraturcs. 
On the foundatuMt laid by I’rot 11 lb Di.von and' 
contimi***! bv lus su* cessors lu tin-«ium of metallurgy. 
Profs. l!.r 11 ('Kir|H-nter ami<_■ .N 1-klwards,an e*iiiice 
worthy of then i.dionrs has at k-ngtli been erected. 

Tnr following free ])nbhc f^reshani lectures will 
be dclivcrc*! at Greshani (kjlk-ge, Basinghall Street, 
IC.C.. at f> o'clock on Dio dates given • Astronomy, by 
A. K. Iltnks, on October *>. 10. n, and 12; fdiysic, 
,by Sir Robert Armstrong-jone.s, on Ocfolier ih, 17, 
18, and ly; and Geometry, by W. II. Wagslafl, on 
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Societies and Academies. 

Pahis 

Actideiny ot Scirnces. Au;j(ust io.- M. (iUill.niiiK; 

Ill the < li.tir. A Lacroix. 'KIk- < onsUtu- 
tidii f>t liic l<{)<-kaii l).iiiK. 1 lu- ulaml <}f 
Eiiicri^es ticmi <i Mil'tit.iniK bank by dnjJtlis 

I't IS.5 Diolrc'', aiul iiiiMsmcs .iboiit 70 nnhs l»l«jcks 
f)f Ihisait luivL- lictn ]i(<|iicnlly loinid on this bank 
bv Jlslianncn and ])\ -A-stcniatK 'l\vt>\M‘Ws 

liavc bfcn pul lojw.ud .is lo tin orij^iu ol lliost.- blutlvs 
^(lrb<•s li lraiis])oiia1ion by j;lacn-it. lioni 

Iceland or j.in island, luil (b \ J 1 u!<- <<>n* 

^ldlTs llu'in as < juislii iit luj.’, llu- dt-bns ol a subnnMj^ecl 
li.isallie [liale.ni.and lliisxirw was an epled by J udd 
Detailed e.'caniiiialion and (.Iieinual an.dxsis ot tlu* 
roi.ks eoIlecLed b\ ( liaic'.f ui io-‘i on the J\’«w k.dl 
bank tontunis ( oh's hy]K>1iieMs ( ItarU-s Richet • 
The hifbieiKf ol leiiiova! 'il tin- spleen m «.ises ol 
insnriuient le<‘dni^' Ih't.uls ol expeuinents lastinji 
12b daxs on lf\<' <loj;s withoul spleens aiui four 
iionn.tl do^s. as i out ro!s Tau! Vuiliemin \ a nation 
iind Jltu I nation in (iie nunibei ol stigmata o! I‘apa\er 
• -Ciunles Nordmeinii *1 lu met hamsm ol liovx nng 
flight and the niorpiiologx ol hox’enng buals - 
\'asiles(.o Kaipen ! lie eleetiouiotue lone ol 
bartcncs, eheniu.t! altiuih , anil niole< ular attradiou 
Tlie forninl.e ior lite h. .M i*' ol a Darnell (d! gi\en 
Liy Nernst and t*v ilelmhob/ aie legaided by tlie 
nntlior as nu onsisti nl, .ind oUiei o|)|e<tions ate 
raised aganisl llie Neinsl evpiessjon A miMlilred 
Ncmsl Iheory is lu-oposed bisi-il on the laplaiian 
rlti'tU lion lAerted on Ihc* niolei nks .md ions situated 
at Ilie Ie\{I of the sinlaii ol sijiaiaiion between two 
dilteicnt media I Berl The pieparalion and 
fipjiliialion lo org.mu s\u(hest.s ol the m.igiiesmm 
flern alr \ e ol /■■Inoim mm ne /*-1 >ionn iinu'iie has nol 
hitherto iieen nlilised m sxnllieses l>\ Ihe (ingnard 
reaction, on aiioimt ol its ingli piae Keienlly, 
isopro])vl .dioliul lias i>een ohtamalile cojumeu lalK 
ala low pin e, and 1 iits 1 ,in leadiK lx- ion\ erteil into 
rsopropvi Inomiih', « linieiu*, aiul /’ biomeimieiie, with 
good \u*lds iht.nls aie gi\in ol llie best imthod 
ot proji.ning tiie magm-smm ionqwinnd ol />-l»rom- 
I iinu’iK and ot loim lompoumis ptep.iu’d by me.ins 
ot It —ti Vavon .im! !> Ivanoff latabhr Jixtbo- 
genation ami stern limdranu' Ihe siiid\- ot some 
nonunones. Tour salinated t ketones were studied, 
dipi'opx i.icetone, iiiellu ii lh \ tpropx ku eloiu . dmudlivl- 
diethylac’etonc. and he\amelh\ lai el one Hoih the 
{onmilion of oMiiis. .md ol phen\ lli\ dra/om s, as \\i*H 
as the cat.ihnir hvdiogeii.ition ot the keloru’.s in tlie 
preseiiee of plat mum, loliow Ihe I.iw oi slerti himlianee 
— i*. Lebeau . 'I'he (pi.iii1il\ and the natina* ol flu* 
gases exoixed b\ solid enmluistililes muler the a* tion 
ot heat nr a x.u.uum .luiliuuUes, Jlu- volume ot 
gas ‘nvon bx wirimis eomhiistibles is m»t tnmliun 
u[ tli<‘ peueiil.ige ot x'ol.ilde m.illiT .\n11iratlies, 
j>oor m xol.ifik’ lii.illei, ,m\e \olmm-s <»l gas ol Uie 
s,irrtc' oidei .is biUuunioiis loals 'llie g.is Inun 
antliracite contains jiigli pioportions ol hyilivigc n. 

M de Rohan-Chabot .Magnetic measmements in 
Angcd.i and m Rhodesia by Ihe Kohan-C halMjl 
expodilioii t H>sei \ .ilioiis l.ikcn in i»)i2 anil h)M 
at siatii.us m Au.goia ami m Rliodesi.i .iie gix'en 
in tabul.u jc*rm - J’ciiiam] Chodat ami \ Kotzareff , 
'I'he ditlcreiue Intween p.itludogjial .rnd normal sent 
and the aulophx I.u t u propeilx ol tlie kilter— A 
PaiUot : A new ll.igellosis ol an insect and a jnxKcss 
ot mitural mlection not iutherto described—C. 
Levaditi and S Nicolau 'I'iie jiersisteuee ol the 
neurow'iccine in the lestuie, the ox'aiy, and the lung 
of animals iiaxdng acijuircd anti-vaccihai immunity. 


I SVDNKV 

Royal Society of New South Wales, July 4 —Mr. 
Iv. 11 . ('amliage, piesidenl, in the chair.— C'« J. 
Burrowsaiid R. Eastwood' Molecular solution volumes 
j III ethyl alioliol. llie autliors have measured the 
I densities of alioholii. solutions ol xanoiis cirg<inic 
I conijjoiinds, and lalciilated their molecular solution 
I xolunies It has l»e<-n toimd that the solution of <\ 

( non-.issouatcil .solule in akohol cuiise.s .1 contraction 
j in volume ol 20 i < (U'r gram incdcculi' oi solute, and 
I that <1 snuiiliT lonliai tion indicates ih.it the solute 
I Is assoi lafeil in the iujiiid .state—M Cheel . Two 
; addrlionaJ sjK'ties ol f.<‘j>tos]>ennnni. '1 xvo .idditum.il 
i species oi plants belonging to the lea-lree group weie 
I di'senlx'd One spc'i res, namelx, /.f/’/as/’rnmmi 
I finiiufiim. XX.is oiiginallx ilescribed l>y Jkuoii eon 
j Mueller as .1 distmi t species, but xxas aiterxx'ards 
, meigixl .IS a s\ noiix m with the t omiiion “ sand sl.iy 
. 01 loasl.il te.i-Trti ol aM S W'.des {}. /c/.’/ga/mJc). 
! ( eriam strmlnr.d < li.uai leis, however, .ts well .is 
! g<-ograpluc.il i.mge lioiu Sandniigli.uu m \'i( toria 
I throiigli Murr.ix ihidge in b Vusir.dia to Ooldc a on 
till 'Ir.msioiitmental lane, s"rve to dislnigmsh this 
: sprues '1 In second species, which iii.ix !>«’ callc'd 
I the " simdl-lrmled tc.i tree’’ (/.. ntiiu'idi'/^mn) is 

: loidined clneflx to llic noiTiicrn p.itlsoi N b Wales 
and (Uitc-nskiml 11 h.is smoolh wlnp-slii k iilcc 

biam In s. .md sh<*ds its Iciik like some ol the giim- 
Ircn-s—A. J< Penfold Tin* essential od*' o! i aJh- 

shumn l«iicioliit\>s .im\ ( ,<nnniulf^ 'I heesseiili.d oils 
- Irom two \\I'll known “bofile blushes,'’ I itllisU'Woii 
i n/mo/cf/cs.xveic'ch'senbed ’! lic-toimei 

mli.d)ils the-swtimpx situations ol Ihecriast exlemlnig 
; to .d«»nt < •!« Jill cslci. wlide llie l.it lei is .1 (leiii/cii ot 
. tlu b.inks ol the lixeis ol the l.n north lo.ist ,mcl 
I extends into < hii'c ii'-l.ind 1 he cssenli.d oils w< i.. ot 
i a ]'.de \-rllu\v «olcnn, .ind weie lumlu.dlx identic..il 
^ witli .1 medic m.d eiwalx plus oil { idol Inii.delx, tile 
! low prre I'ul.u-e xicid ot oil, 02 pm leiit , jueihides 
i their smces>tui exploit.iUon, disime then abiiml.uu e. 
' i/ii .ucouiil o| tin higlui \nld ol .’ lo .t p'u lont 
] olitamable from the eux.dypts 
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The Electrical Structure of MatterP 

Bv Frol. Sir l-'kVi vr RcTunkFokU, D.Sr, LL!)., Fh-H , I^R.S, Frl.‘^ii.k^t »>! llii' .\.->soci.ition. 


T ’r was in iS<)6 llial this A-iMK iation last iik l in I.j\( t- j 
pool. nn(ii.'r tlic prt"^i(lcm \ o) tlK‘ lalu l.on) lasler, 
that L’.n-al pioneer in .intiseptie siirmTs, uhtise memory 
is held in alfectionalt' rtnu-min.tm'e hv .dl nations 
His address, whh ii de.dt niandv with the liisli»r\ til the ; 
appliiation of .UUiseptit inelliods to siirii(‘i\ .iml its 
(.onmxion with tiie work' o! I’.i'.teiir. that printf ol 
cvperinienieis. \\hoNe hirtli li.is been so liltineh’ «ilc- 
iirated tlii'. \(ar. ita\e us in a sense .1 tompleled jia^i 
oi htilliant scientil'n iii'-lors. At tiie same time, in 
his opiniu” remaiks. IdsliT' enijihasised the iiitjtorlam'e 
o! till diMoverylp Ronipen oi a new lyjn of ra<)iali<m. i 
the X-raN.-^, wlii'li we now see marhetl tlie iH-LMnninp, 
of a mw and fiiutliil era in anotlur hratuh oJ siieme. 

11 u \ isil to I.iverpool in was hn me a mi morahle 
oK.ision lor It wa.iuK that I fust attemhd a meeting 
I tin Assoi lalioii atul heie that I lead nn' fust 
papu' But oj mmli more im|H‘r(anM\ it ! 
was iu'ia th.it I hi'itililed f)\ th<- oiijiortnnilv. uhnli ' 
these L.illaiinps so ani|)l\- affnwl oi meitine loi the j 

first turn.. ot the dislinpiiishid sinnlifu iim'm ol j 

(Iieat Ihil.iin and till loreien n pusenlalne-.ol s( iem i j 
whow(H the l!I( s|s ol (ills t It' on lhal o'l.ision. I'he 
\(at iSoO li.i-. alwa\s sei-inid to me a meimnahli one 
|(ii otiiM r(.tson^. loi on lookin-j haik wilii soim- sdise • 
'>1 piivp>(li\i wei.mnot lail !■• re< oeniM that the last j 
la\iipo<iI nieitme iii.nkid the hepinnmp ol wh.it has ] 
hetn.'l”' leiniid the In loie a-e oi phys .ilsileUd. 
\i\i3 iiilolT in tin iilstoi) o| ph\M< h.IS there hull 
wiiius^id sh'Ii <t pulod oi intinst a'tiMis wlieii dis 
(uMTiis of tundanii tital nnixnlami- !ia\e lollowid <ine 
anoiiie! wuhsuih In wildi nn:.'rapidity 
1 !ii dis(ONer\ oi .\-ravs he Rontpeii li.id lieeii pid'- 
hsliiii to the woiid in wlnte ll'i; disi o\er\ oi li«< 

unho.n ti\ It’, oi u;.<n!i!!ii hy Beiijiurel was aimonm ed 
earh in j>'Sc! 0 !’,\en tin' most Imaeinatue ol otir 

.siKiitill' men lonld neeer hatedrcaimd at that tinie 
of the <’\t<'nsion ol oiir IxHowiidei ol tin- siru'liireof 
mallei tii.il w.is to <ii \I'lop from tliese two lnni].ini( ntid 
ehsi o\erii s. iiui m tlie leiords oi tlie Ia\er|)iN>l im-itmj.' 
we see tlie dawnini: lei ouiiition ol thi jiossiide toiise* 
(liieni <‘s oi I he disi o\ I r\ oi X-ra\ s. not onl\ ni tiu ir .ip- 
pliealion to niedii ine <ind suipiTv, hnl also as .1 new and 
powerlnl apent lor att.u kinp some ol i!n- fnndaiiHTit.il 
problems ol jihy su s The addK-s.s of Sir ]. ]. 1 ‘liomson. 
jiresideiU of Sei (ion A. was devoted mainlv to .1 dis 
eussion ot the nature oi the X-r.iss, and tin remarkable 
pro|)erties indin ed in uasi-s b» the ]K^s^ape• ol X-r.iy.s 
tliroiiph them 'he bepimiinp oi a ne-w and iruitliil 
brain h ot stueb 

In applied pby.sies. too, this year marked tlie iK-pin- 
ninp ol anotlier a(h un<’e. In tfic discussion of a ])aper 

> In.iiiKUi il .i.liln-sb 0< liviTi’a to the Hriosli Association at LivcrpcxjJ on 
September i.- 


wliuh I hatl (lie honoiii to je.ul. on a new imipnelie 
delet tor of elei tra al waves, the kiH' Sir W ill tarn iTeet t; 
ttihl the meetinp of tlie simesstnl transinission of 
smmds lor a few humhid vanN iw elei trie waves 
vvhith hail been tiiade m I-'iielantl b\ a \oun- Italian, 
G. Miinoni. '1‘he fiisf pidilu deiiionst rat ion ol sipnal- 
linp hu siiort <JIslam es bs i lei Irii wav es liad bei n ui^ en 
In' Sir Oliver T>id‘je at the (Kfoid Mielinp ol this 
Asstx aituni in iSoi It si.irlhnp to teeall the 
rapnlitv of tiie development Itoio siieii small heemninp.s 
ol the new uietltod til wneliss mlen-onimuitn .ilmn over 
ihepieatesl leritsltial di'lames. In (he last lew years 
this has been followed by the tven nioie ia]>id prowtli 
of tile ullieil Mihfitt <d radioti lejdmnv as a piaetieal 
means <»! broadt.e.lini: -.peei h ainl miisie to distant es 
onlv limited In iht |)ower ol tlx liansinniiiiL’ slalitni. 
11ie rai>i«lil\ ol llitsf ttdinual advaiites is an illus- 
nation (»l the t lose Hi(cr< omu \ion llt.it must exist 
[iCtweeii jniie and tipplietl s« iem e il lapid aiifi sure 
))iopress is to be inadi Tin ehittii.d 1 npineei has 
iuen able to luise his leilumal ihvtlopnanls on the 
solid louiid.ition ol Maswilis (Ici iioinapnetie theory 
ami 'Is {'omplete \ ei tin at ion In the ] ea'iin lies ol I lei 1/, 
.mil also In tlie expeiimenfs o| Su Ohvei f.odp< in tlic 
1 nivii.suv oi laverpool a veuficalion lompleted lonp 
III lore liie pi.i< tiial possibihtKs ol lliis new method ol 
sieiialhne had been pem r.dlx 1 ei oi.uiisul. The later 
.tdv.imes 111 r.tdiolelepiapiiv and iaihotilephonv liave 
larpi !v depeiidul on tlie appliiation o| tiie results of 
fundamental i« scan Ik s on tlie piopeities ol tin lions, 
as illustrated m llie list oi the thininonii \»d\e or 
iltition luhe wliJih h:ts provid stuii an invaluable 
apent lot IhiIIi the tiansnussion and niepijon tif 
eiettne w.tvi'. 

It i.ofpreat mttiest tonolt that tlie h(ne(iisot liiis 
unitm ol pun <ind applied lese.udi ii.tvi not been 
oiU'Sided. Il the hmd.tmeiiial rese.inhcs oi the 
] vvorkeis ill ]nire s( lem <, siijjplv the lonmlat ions on 
• whiili till uppluations an soieb iuiiit tin sin resslul 
‘ prattnal .ippluation in Inrn tjimkans and (\tend> tlie 
[ intttestol till investipatoi in the iund.nm ntal prohleni, 

! whili tin development ot ne.v methods and appliames 
I retpiired for 't'hnieal fuirposes oiten jjrovide.s tlic- 
! inveslipator with means o! atUul-ine -till more dilfa ult 
; tnHsiioiis Tliis imjMirlant K.ntion belwei-n pure and 
! apjthtd SI lem e tan be illuslrati-d, m maiiv brani lies ot 
j kmnviedpt. It is juirtn ulath inamlest tn tin industrial 
} (leva lojimeiil oi X-ra\ i.idiopnijihy lor tin. i;t]K‘Ul le and 
{ indusln.il purposes, win re tin detelopment on u larpe 
.stale «•! spetud \-rav tubes and improved methods of 
extitatioii has piveii the phvsie|^t mueli more eliieient 
Uk)1s to lariy out his re^e.^I(hes on the nntuu ol llie 
rays ihcmseUes and on the stria lure oi tlie .ilom.- In 
this tige no one can draw any sharp line of distini tion 

L4 
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lu twfi ii i!i> iin|ji;r{a)i' <• nt so f ]JUrc .nul appliiil j 
n ,(.1(1 li l!ot Ii .i)( ( iputllv to proLTt HN, niid | 

wt (,tri:ioi hill !i(OL-iii'.‘ tlial wUhoiil [ 

oI ti.(,ii'(!i oil timd.iiiii nl.il inaltfis iii Diir ! 

iii]i\(( 111! .111(1 M 11 iitilfi in .lit liUoii'. li 1 hiu'.il noc.H* h . 

nnisl 1 < mi to v\n In i l-oiliin.ili \ ^ tla-tc t. liltl*- iH'td 
tohl>oiii I I'is jviiiil III lit! nioiiit ill. lo! Ili 4 iPipnrt.iiH (• | 
ot .1 t millin': Ml pin I o .11 ( h li.is In 111 in r.ilK n * *i;- 
ni-ni Ttii h'p.i; 1 nil III ol M-tilili' .nnl liniiisiii.il 
i\; -.1 nri i( It.i- III.I'll ,i :i( inin. prr»\ i-ion o| to 

tmin pn.ilili '(1 \onir. iiim ol pioinisi in um.ihIi 
iiMliioii- III >.ur .ii’iiiilh m .lifntioii-.. and li.is .mhcl 
pdi.ii Ioi!i!.:in' nt.il i< wliitli in- ‘li.irlv 

iicMiiid lilt ‘.ip.HiM oi .1 j.d«oi.ilo!\ lo fill.nuf !rom 

its own innd' 'liiosi wim l:.i\c iIh it ^poii td 

.'idinnii-.lrnivj iIk ■ i.int in .nd oi n.i.iitii lor lioth ; 
pint .imi apph'd min <■ v'. ill in i d .dl liicir \MMlttm and j 

( \ j)( 1 It IH 1 io ni.i! I t w l-u ,dlo- .ition tti loinj'> to so- uin 
llif iiMMiiiiini ol '( 111! . loi till tniniinum ol < \j)i mill. in . 

It IS iai.ill-' 'lo .jii nd nm- li loom \ tn .uliut l tionl.d 
.i( i H k on .oii‘( It < !mi' .d [Hohlt m ol inipoi l.im ' u hen 
lilt solution nM\ d' pt'iid mi soint .I'ldilion t<i knou!f<k’< 
wiii'ii f.in 111 v.umti in .■•.m til!ni h'l'l ol wiintih‘ 
jn(!tiii\ po-'iMv .it a tnllinu tosl. It i- m»l in tiu\ 
stn-i in\ pinpo.i iointi't%i tlioa IiikIh •> ulm li .i<i- 
ininisit i hind • tm lo>t( tin" piirn and .ipplicd n-M-.in It 
hn) lo I inpiii iM' liow dilli' nil !l m l«i st nk' tin ‘ orn-t I 
Itai.nni iniwiin llii 1 \pt ndilutc on pnn and .i])plii .1 
:.( It III Mil oidt i to ,.t liH \( till Ik m It soilsm tludoiiL’ inn 
It is in\ mil 111 toll Ik H' to u lor \ 11 \ l»rH“ll\ to >oim 
ol till ni.iin ii.iinif'' ol ihal L-iial .idvamt m k-nou 
li'dijc ol tin n.ilnic oi litilihlU ami omIIi i whi'ii 
IS om ol lln .iliml ti.ifini' o) tin ni!ft\al -.mi f liii 
la .1 nil ( Un-j ol this \ .-oi lattoii in I i\i ipool 

In oniii lo MOW the tsltosuf ti-rnlois whiili lias 
111 Ml ( om]ii( i< d ii\ M n ill f m this inliT\al. it Ktitsir.ddo 
to Ln\’( .1 liiK'l snnnn.nx ol tin stiili- ol knowol 
tilt’ lonshtulioii ol in.ifttr at tin l»i-t'mnmu o\ lliis 
I’jiotli I'’s(i ‘.im I Its .lommnifini-nt l)v Ikdttni tin 
nlonm liuorv has stt..idiK •laimd‘.•round, and ttinnct) 
tiu philosopliK ii.i 1' loi the I'Nplanalion oi tin kn 1 -. 
ol tlumm.d 1 0inh1n.1lion In iIh- tarly sl.mt-s ol its 
iipjilit at ion lo plitsn , and < hcniistiy it was unmt i-ssir) 
to h<i\t' an\ dil.iih-d ktiowli-di-f ol llu* dinmnsioiis 
or strmlnn ol iIk’ nloni ll was onlv m-icssary to 
.issinnc lhal iho .itonis .n ted .is indiMtIual uinis. ami 
to know i hf !< ial ! \ t' massi >ol tin* .itoiits oi tin ddlnrcnl 
flonionts In tin- m st s 1 ,imc. tor esampU , in tin- 
kinotn tht'oi\ ol l.isis, it w.is possihh t4» cspl.im tin 
nuiin piopiTlH’s ol a.i’fs hv snpjioMn:; that llif .dttins 
oi till* n.is .11 lid .is mmuU’ |Krk-t'tlv nlistii’ spliiTfs 
tills jH'i'iod, h\ iho .ipplnatM)n ol a \anfl\ «»i 
nifthods. ni.iin' ol wiiitii wen due lo JyOid Kelvin, 
rmiiih istim.iles h.nJ heeii tiiil.unid ol the aiisohile 
(linu’jisioiis .ind mass oi the .((otn.s 'I'iiese hrou^Iil tail 
tlie inmnte si/( .ui<l in. is-, ol tin- atom and the enorim>u,s 
nnmiuM nl atoms iseve.ss.irv to pHK!iu.e .1 tietertaide 
eftet t m .inv kind ol measnrement, I'roni tins arose 
the ‘rimial irlea lii.it the atomie liuory must ol 
necessitv foi over I'emam iiinviinable In dircrl ck- 
periinenl. and im tins le.ison it w.is suitaesled hv one 
seltonl ot thnn^lit Ih.U liie .iloniin thu<ny .should he 
hamslicd iroin the te.nlima oi eheniistrv. and lhat the 
law vit nmUi[>lt |>U)]>orlions should he aieeptcd as llie 
ultimate fact ot t heniistry. 


While tlie va"ucsl ideas were lieu! as to tim 
stnutiue oi atoms, tliere w.is a general belief amnny 
11 m- luon* plulosophii ;dlv minded that tii(' atoms ot 
the elements (ould not be H-.irded as simple un- 
ionnett(«] units. 'Mie periodn v.uialions ol the 
projM-ituol the eh mints brought out bv .MendeU'eH 
were onlv «\pln.dd( il atoms were similar stimtures 
in sorni w,i\ lonsfriHtirl ot smnl.ir maleiial. We 
s< I lli.it tlie pio!ill m ol tlie 1 onstilution 0] atoms 
Is mnniatilv loiim-'lid svilli our tomi'jnmn ot the 
n.ituie ol ilulriiitv 'I'Ih wmiderlul smicss of the 
i U« troin.n-m til ihcorv li.ul lonuntialed .illeiihon on 
till meilimn 01 ilhir siinonmim'j tlie <onilu<lor nl 
(111 !ri« ItV. and little .illeiition hud been p.nd to the 
.H tual i.milts oi th«- cleilrK liiMcnt itsill At tin- 
s.ime tinu the idia w.is i-mu-r.ilK ';.ii>im'’ mound tli.it 
an esplauatioii o! ilu n-.ultsul I'.iiMikiv s expel 11m ills 
4)11 4h«tr4)[vsis W.IS 4»niv po-sibli- on ihi as-iiniplimi 
I ih.il <|(<trni(\. liki III.liter, w.i. .ilomi< m n.itnie. 

; 'IIh u.uik "elution" had even been riMn to tliis 
! Jiimkunint.il unit hv Joimsimu .stniK \ .mil its 
! DML’Uil ikK' loiiehlv esliiii.iti <i, but the lull ri'i oenilinn 
, ol iIh- signin'aiH 4-.Old impoilam e (d this (omephon 
iK’loties to the new epoi h. 

h’or tin- 4 l.udv iiiii ol tliesc soimwdi.it Vci;:!!! idi.ii. 
the pro4>[ 1(1 iSiy; 4it the- mdepeiidinl iM.tMUi ol the 
(luiron .IS .1 mobile ilflritied nmi of ni.is-. minnte 
4 «inip.utd with that oi tin- hehli a .dom. wa-. ot 
4 xli.ioidm.uv import-iiH <• il w.i- ‘.non sun tliat l ht 
(httron miisl hi ol .i <ou-t]lmnl oi .il! tin .itoins ol 
mattir and llt.il «ipH(.d 'pi'lr.i it.td ihu? mrdn m 
ibiit vihr.ilioii. ’I'le flisioveiv ol the eieminii .ind 
' lli 4 pi'ool ol It. hh< i.mon hv a v.iiul. oi imlhods 
j I'lom .ill ihe atoms ol m.illei w.i. ot llu nlinosi 
j sij-nitii am e. loi il sUtULlhdied the view th.it the 
i <-le* Iron w.e. proha hi \ tin' i omnmn unit m the sini' lure 
. ol .iPmis w Im ll tim peModii \ at i.itmn ol theiliMim.il 
( pidpiTlies Ii.hI mdn.itMl It ::a\e loi the fjml time 
i soiiH hopi ot the smivss ol .in .iK.nk nn tli.it mod 
i liind.imi m.i! ot .dl piohleiiis—tin (lei.tiled -diiK lure ot 
I tin atom. Jn the eaily deviiopimnl ol llu. siih)e( f 
' ^lil■m4• owis mm h to the wotk ol ^n i ! 'riiomson, 
j holli lor ill' boldness ol his idi .is and lor ills mm'iinilv 
i in devilopim; methods tor idim.itmL; the miml'er o) 
elei turns in the atom and 111 probiini ils slrm lure 
lie e.nlv look llie view lh.1l lim .itom iimsl lx an 
ihitriial slrmlnre. held (onelher b\ eieiliK-.d foiees, 
anil showed in .1 ;aeneral w.t\ lines ol possible ex- 
plan.ition of the variation ol jjIivskmI .ind ehemieaf 
pioperties nt tiu viemenls, exemplified in tin- periodic 
law 

In the miMiilmie our whole comeption ol the atom 
and ol the tnai;nitnde ol the lorees wliieh lieliJ it 
loi;eth(T were revolnt ionised bv liie sttidv of r.nlio- 
ailivitv. The diseoverv ol ladmm was a ”reat ste)) 
in advance, lin it jirovided llio experimenter with 
jKJwerlnl sounes of uidiation speiially suitable for 
examinini; the nature ol the i harai teristit radiations 
vvhiili are emitted h) the radioactive bodies in general. 
It vv.is s'Wni sliown that the atoms of radioactive matter 
were undergoing sjxintaneon.s transformation, and that 
thcrharacten.sti 4 'mdiation.s emitted, namely, tlie 'i-Ji-, 
and y-rays, were an uaom])an!rnent and i.'onsequence 
of these atomie eKplosion-s. Tlie wonderful succession 
of changes that occur in uranium and thorium, more 
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1 .!uin thirty ni nuniiKr. was snon .iml simply iit- 

t('r])r('tc{| on llu- f iciJishirnKition tln‘<ir\ Tin* live 

cleiiu'nls [)io\ ii!i' us lor llu- first Iiuh* with .t glimpse mlti 
Xatuff's lai'i)r.ilor\. anil allow us to wat«li .iinl siudv, 
Imt no! t<' I onlro], t 111-1 iiaiiLias tital li.>\ v tin 11 <»nL-ni in 
llii’ iKar! ol i!h' ladio.u tiM-.tloms 'I'iif.st .ituniu c\- 
jilosioii'' liuolva i-m rtui's whii !i .trc "i^antn »ompaiTii 
with tlio-,1' iiU'oIm il tn .iii\ oiilinaiw pli\ si. aloi « h< mit al 
]iioi(ss In till- inaioiiu- ol «aM-> an <i-paitulf is 
(NiKlli'ii al !u.;h sptcii. imt in otlu-is a swilt iliatimi 
is tiiilrii olti'ii .lu onipanu <1 in a yrax. winih is a 
Mr\ jjimctialniu \ !a\ oi hiL’li lrts]nin«\. Tin ]>roiil 
tli.u till- '/ pa'll'!i is a liiaiiu'd lu'limn atom loi thn 
flrsi tiiiir ilist{osi'(! ihr imporJam i‘ o! iiciiuin as oni 
ol till imits in till- ''ini' tun of ihc lailioai li\c atom-., 
ant! piohal'K aKo in th.il ol tim atoms ol most oj the 
oiiliiiai\' (linirnts \o( onU llun Imm- the jailio- 
a'ti\' tk'iiunis liad the "icalrsl dim 1 inllm-UM on 
nai'iial plnlosoplu . imt in sul)sidiai\ wavs ihcx h.ui- 
])Vo\ I'i'd ns w It II ('\|H 1 nucnlal mi iIkmIs ol alnunt ccjiial 
impoitaii'i’ 'flu Use ol <t partt«li\s as ))ioju'tilis wttli 
w!ii« li t'l csploH til'- intvnor of the alum h.is <li tmiiolv 
(shiiniid Us mi'li'ai 'tniitiiH-. luu K <1 to .iniliii.il 
<lisin!i malioii ol (ritain Itnht atoms. ,ind jnomis.s to 
\nli,i iiiori ntloiniiUinn \(i as to lim aMiial stnn lun 
ol li'( tuii!' 11 Ustll 

i ill mill!' iu i' ol r.idiotu lu ii\ li.is .dso i \tind<'d In 
V 1 1 an it hi! Ill hi ol s( ii(l\ ol i.isi m.iimn mM h \\ <• 
-icii Ihal ihr lii .! !om.*h r.lmiatis ut tin si/o 
and ina . ol I’u aloin ’m\i litllr hujx ih.ii wi <onld 
dri't 1 I III' I 111' I ol a • liiL’jr aloiii '! In tiisi o\rr\ lh.it 
thi ladio," livi h'ldu 1 « \prl m Ui.il ' Ii.ul-uI atoms oi 
in'hnni ilii i no'-iaous iini'.'\ alirud this a-pi'. I o( 
lie Diohliiii 'jin assmuitid with a sim.df 

II I M ! !< Il I. m ri I'at tiiat it < an ii aiiil\ l>r di 1i < 1v<l 1>\ 
a \ ai ,'' 1 \ ol m t ilod . Ihu li a pa it it h-. as Mi \\ ilhain 
(looli-, fiul showi'd piodnusa llasli oi IndU ta.ilv 
\ i-.ilili in .1 dai k room w in n il kill ■ on a rrm i o.ut d 
Willi I ilal- oi /'iiii stiiphidt. 'I'liu -I Jiilillalioii 
iinthod oi in'iiitinv iiviuidiial p.iilnlis h.i. pioxid 
nixalnahlr m niaiix ti i ari hr. lot il l’Ucs us .i mi'lliod 
ol niu '|ii dll'! d' In a< \ loi stud sin:: tin i ilr< Is ot stnnh 
alom flu •> p.irU' 1' I an also Ik* di tii tid rli-i tiiially 
Ol I I'lio.'i.ipliii alK. imt tiir most |Mn\rrliil and 
liianliinl oi .ill imlhorl-. is that ])iTlr>Ud 1»\ Mr. 

T K Wilson !o! olisi-rxim- tin- tra‘k linouaha L'as, 
not ol an a parln Ir aionr. Imt ol at!) 1 ) [><• o| pi-m-tKitins.-, 
ladiation whn It piodin is nms nr ol i-ln tnfnd [laitii Ics 
alonu its p.illt 'i'lir ui'Mhod is iomj>arali\! 1 \ simple, 
di)(cnijm", on tin Jait. fust dtsiovi.rcd hx him. that 
if a 'j.is saturatio with trioislurr is siiddrnlx' loolvil 
rai li oi tin ions produtre] hx' llir radiation iHiomrs 
the ini< li'Lis ot a xudiir dro|) ol xxalrr. The xvatei 
drit])s ahme the traik ot the H-panidr arc <-lratly 
\ isiiiir to till' ex and i an he i (■< ordetl ijholoj^rnphn allv. 
These heantitnl plintuprajihs ot the x-lfei-t piodincd hy 
shiale atinns or smide eln 1 runs appeal, ! llnnk, jjreatlv 
to all sii'mlUi' nun. Thex not onix afford i mi- 
\ in< in;; i-vuietT x ol 1 he dui rete n.itureof tin-se paitn Ics, 
hut also Luxe ns irw eo!na,';e and lonhdenee that the 
srientihe luelhnd.s of expeiiment and dx'diiction an- to 
he relied upon m this lield oi nnjuiry ; for maux ol the 
essential points l)iou;;ht oiit so clearly and toncretelx 
in these ])iiotoaraj)hs were correctly deduced long before 
such Loniinnator)’ photographs were available. At the 


1 same time. ,i nnnule suidx uj the detail dis'losed m 
lliese ]ihotogra))hs gixes ns niosi xalu.title mlovm.uion 
and new tines on manx recondite ellcls piodnred h\ 
the pass.i5;i- ihrouith maltci ol (hesi- nviiiy proterliics 
ami p« neltatmu laxliatious 

j In the nteaninnc a numhri ot new methods had been 
j dexiscd to li\ with soiiii .eminnx' the mass of the 

, nuiixidual atom and the ninnhi'i in atu eixeii ipiantiix 
i ^'f ■”ol 1(1 1 he I oiii oidanl resiih s oitiaim d he xvuli ly 

tiillnint phxsi.al pnmijiies aaxr chat nmfuience in 
the < ol let liH -.s ol the aloniit idea ol mailer. Tiie 
mellioil limnd iaj).ihlc o| most .uitnaix deprmls on 
1 l)ie delmiti piool ol the ati'inn niiine ol e!i<liuil\' 
and tin t xaluafioii nl fio. Iniul.iiiit nlal nnil oi 
I 'haig. We h.ixe seen Ihal il w.e. laiix sinmisui 1 iial 
eh' ni« It X XXas atonm m nat me. 1 Ins \ levv was < on- 
I (inmd and » Mi'iuh d hv a siudx ol llie i haiees larricd 
I hx (lections «/-p.ii11< les, .md lia lotu piodni id m ease'! 

I hx N-iaxs.iiicl (lie I. IX- hom imho.u i)\i mailer. Il 
' was tirsl shown hx I'owiisend ihal tin positui- or 
I m eatixi i haiae f .inied hx an ton tn eases w ,is mx anahlv 
I ««jnid to the 1 ii.iree i.irrnd hx ihi li\dio';('n mn in 
the th'lrolxsis o| wat'T. wlii-ii wi iiaxi s< < n was 
j assumeil. an<l assutiieii « oim tix. !i\ loinulone ,'slonev 
I to lie tfie hmdanu ntal unit oi t h.irue \ .inoiis meihods 
1 Wire (lexisi'd to measiiii tin m.n;m(iid( ol tins Innda- 
1 mental mill, (he Ust Known ami mn-i an male is 
j .Mtllikati s, xxhuh depinds on <omp,irme the pull of 
I an eh ( 1 11« (ichl on .i < hat e'd (Itople! o! ml or men m 
! wilii the vxiielit ol the drop llu espeiiinents mixt .1 
I nioU conxim mg prool ot thei orreeines-, oi thedn Ironic 
j (heoix. .uni fuxx’ a imasnn ul lliu unit, the nxosl 
j hind,mu ntal ol all plixsaa! mills, wnii ,)ii ai.ui.uy 
I ol afionl one in .i tllon•^a^d Knowiiu’ ihis xaliie. we 
; (,m hx (he aid ol eh« (to. h( ni!< al il.Ua easilx dedme 
I the mass ol (he indixidn.d aloiiis and tin niimhcr ol 
: mohuihs jti .( iidm (inltmelie oi anv f.is wuli an 
, ao'ui.nv ol jHiAdilx one in a (housaiiil. but leitamlv 
I imtim than one m .i Inmdied When we (oiisider (lie 
! nmmtdiess oi (he mnt ol .li.iiMitx and ol (lie m.iss 
I of the atom, this lUpenmenlal adinxeiiHtU is one oi 
the most not.ihh ixeii m an (la oi en al adxam es. 

fin idea ol llie alonm natiin ot eliilri'itx is xet)' 
(fosdx (onne«te(I With the att.uk on ihe piuhlini o! 
tiie sirm lure ol (lie .Uoin li tin at mu is ,m ih. trual 
struilme it (an onlx contain an mlem.tl niimh(r ol 
«h.irg(d unit', and, Mine il is mdinanlx miitial, llu 
nmnhei oi units ol positue (li.irec mu'-l ((juul the 
nnml)(t ol nec.Uixe i tin- n[ the mam diiln ullii s m 
this ptolih III ha > lx (Il (lie inn t itaintx a-, to lin- n lattxe 
imrt p!ax( (1 hx positue and m i-alue (lee tin it\ m ihe 
.sliiutnic (.1 tin alom W( Know ihal iherluiion 
I has a in lm!ix( « h.ii;;( i»i om lundaiiii ntal umt, whde 
I the- (harged ludimten atom, whetlict m elei truixsi.s 
I or m the eh dm ihs. h.iim . ii:i. a < liatge oi one positue 
uiul. lint tlu mass ol du eke iron is onlv 1/1840 ol 
tlie m.iss oi I'le hxdroL’tn atom .md thtnjgh nn (\- 
tensixesiat* h has lx en m:nie. in<l tin sliglilest ex idem e 
has heen louinl ol the cMstimc ot a pospuc eh- iron 
ol small mass like the neg.itui In no lasi' h.is .1 
jKJsitixi; (h.irge lieen iound assof iat( d with a m.sss li.ss 
than that ol the di<u;*.ed atom oi ludio-eii Tins 
differtine iietween jMuituc and iugatuc eh-rinuix is 
at first siglit xer> Mirpnsmv,, hut the dee))f'j we j.urMie 
our inquiries the moie this limdamental dillcreine 
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between the units of positive and negative electricity 
is emphasised. In fact, as we shall see later, the atoms 
are quite unsymmetrical structures with regard to the 
positive and negative units contained in them, and 
indeed it seems certain that if there were not this 
difference in mass between the two units, matter, as 
we know it, rouid not exist. 

It is natural to inquire what explanation can be 
given of this striking difference in mass of the two 
units. 1 think all scientific men arc convinced that the 
small mass of the negative electron is to be associated 
entirely with the energy of its electrical stmeture, 
so that the electron may lie regarded as a disembodied 
atom of-negative electricity. We know that an 
electron in motion, in addition to possessing an electric 
field, also generates a magnetic field around it, and 
energy in the electromagnetic iorm is stored in the 
medium and moves with it. Thi^ give.s the electron 
an apparent or electrical mass, which, while nearly 
constant for slow speeds, increitses rapidly as its velocity 
approaches that of light. This increase of mass is in 
good accord with calculation, whether based on the 
ordinary electrical theory or on the tlieory of relativity. 
Now we know tliat tlie hydrogen atom is the lightest 
of all atoms, and is presumably the simplest in structure, 
and that tiie charged hydrogen atom, which we shall 
see is to be regarded as the liydrogcn nucleus, carries 
a unit positive cliarge. It is thus natural to suppose 
that the hydrogen nucleus is the atom of positive 
electricity, or positive electron, analogous to the 
negative electron, but differing from it in mass. 
Eleetriail tlieory .‘«iiows that tlie mass of a given charge 
of electricity increases with the concentration, and the 
greater mas.s of tlie hydrogen nucleus would be 
accounted for if its .size were much smaller than that 
of the clcc'tron. Such a conclusion is supported by 
evidence obtained from the study of tlie close collisions 
of u-particle.s with hydrogen nuclei. It is found that 
the hydrogen nucleus must be of minute size, of radius 
le.ss than the elei'tron, which is usually supposed to be 
about 10"^® cm,; also the experimental evidence is 
not inconsistent with the view that the hydrogen 
nucleus may actually he much smaller than the electron. 
While the greater mass of the positive atom of electricity 
may be explained in this way, we are still left with the 
enigma why the two units of electricity should differ 
.so markedly in this respect. In the present stale of 
our knowledge it docs not seem pos.sil)le to push this 
inquiry further, or to discuss the problem of the 
relation of these two units. 

We shall sec that there is the strongest evidence 
that the atoms of matter are built up of these two 
electrical units, namely the electron and the hydrogen 
nucleus or proton, as it is usually called when it forms 
part of the structure of any atom. It is probable 
that these two are the fundamental and indivisible 
units which build up our universe, hut we may reserve 
in our mind the possibility that further inquiry may 
some day show tlmt these units arc complex, and 
divisible into even more fundamental entities. On the 
views we have outlined, the mass of the atom is the 
sum of the electrical masses of the individual charged 
units composing its structure, and there is no need to 
assume that any other kind of mass exists. At the 
same time, it is to be borne in mind that the actual 


mass of an atom may be somewhat less than the sum 
of the masses of component positive and negative 
electrons when in the free state. On account of the 
very close proximity of the charged units in the nucleus 
of an atom, and the consequent disturbance of the 
electric and magnetic fields surrounding them, such a 
decrease of mass is to be anticipated on general theo¬ 
retical grounds. 

We must now look back again to the earlier stages 
of the present epoch in order to trace the development 
of our ideas on the detailed structure of the atom. 
That electrons as such were important constituents 
was clear by 1900, but little real progress followed 
until the part played by the positive charges was 
made clear. New light was thrown on this subject by 
examining the deviation of a-partides when they 
passed through the atoms of matter. It was found 
that occasionally a swift a-particle was deflected from 
its rectilinear path through more than a right angle 
by an encounter with a single atom. In such a collision 
tbc laws of dynamics ordinarily apply, and the relation 
between the velocities of the colliding atoms before 
and after collision are exactly the same as if the two 
colliding particles are regarded as perfectly clastic 
spheres of minute dimensions. It must, however, be 
borne in mind that in these atomic collisions there is 
no question of mechanical impacts such a.s we observe 
with ordinaiy’ matter. The reaction between tiie two 
particles occurs through tbc intennediaiy' of the power¬ 
ful electric fields that .surround them, beautiful 
photographs illustrating the accuracy of those laws of 
collision between an a-particle and an atom have liccii 
obtained by Messrs. Wilson, Hlaekctt, and others, 
while Mr. Wilson has recently obtained many striking 
illustrations of collisions between two electrons. Ke- 
membering the great kinetic energy of the a-partirle, 
its deflexion through a large angle in a single atomic 
encounter shows clearly that very intense deflecting 
forces exist in-sidc the atom. It seemed clear that 
electric fields of the required magnitude could be 
obtained only if the main charge of the atom were 
concentrated in a minute nucleus. From this arose * 
the conception of the nuclear atom, now' so well known, 
in which the heart of the atom is .supposed to consist 
of a minute but mas.sive nucleus, carrying a positive 
charge of electricity, and surrounded at a distance by 
the requisite numl)er of electrons to form u neutral 
.atom. 

A detailed study of the scattering of a-partides at 
different angles, by Geiger and Marsden, showed that 
the results were in close accord with this theory, and 
that the intense electric forces near the nucleus varied 
according to the ordinary inverse square law. In 
addition, the experiments allowed us to fix an upper’ 
limit for the dimensions of the nucleus. For a heavy 
atom like that of gold the radius of the nucleus, if 
supposed to be spherical, was less than one-thousandth 
of the radius of the complete atom surrounded by its 
electrons, and certainly less than 4x10’“ cm. All 
the atoms were found to show this nuclear structure, 
and an approximate estimate was made of the nuclear 
charge of different atoms. This type of nuclear atom, 
based on direct ei^erimental evidence, possesses some 
very simple properti^,«Itis obvious that the number 
,o{ units-,i|^ the nucleus 
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fixes the nomber of the outer planetary electrons in 
the neutral atom. In addition, since these outer 
Tclectrons are in some way held in equilibrium by ^e 
attractive forces from the nucleus, and, since we are 
confident from general physical and chemical evidence 
that all atoms of any one element are identical in their 
external structure, it is clear that their arrangement 
and motion must be governed entirely hy the magnitude 
of the nuclear charge. Since the ordinary chemical 
and physical properties are to be ascribed mainly to 
the configuration and motion of the outer electrons, it 
follows that the properties of an atom are defined by 
a whole number representing its nuclear charge. It 
thus becomes of great importance to determine the 
value of this nuclear charge for the atoms of all the 
elements. 

Data obtained from the scattering of a-particles, 
and also from the scattering of X-rays by light elements, 
indicated that the nuclear charge of an element was 
numerically equal to about half the atomic weight in 
terms of hydrogen. It was fairly clear from general 
evidence that tlie hydrogen nucleus had a charge one, 
and the helium nucleus (the a-particlc) a charge two. 
At this stage another discovery of great importance 
provided a powerful method of attack on this problem. 
The investigation hy Laue on the diffraction of 
X-rays by crystals had shown definitely that X-rays 
were electromagnetic waves of much shorter wave¬ 
length than ligiit, and the experiments of Sir William 
Bragg and W. L. Bragg had provided simple methods 
for studying the .spectra of a beam of X-rays. It was 
found that the spectrum in general .shows a continuous 
background on which is .superimposed a spectrum of 
bright lines. At this stage II. G. J. Maselcy began a 
rescarci) with the intention of deciding whether the 
properties of an element depended on its nuclear charge 
rather than on its atomic weight as ordinarily supposed. 
For this purpose tlic X-ray spectra emitted by a number 
of elements were examined and found to Ik; all similar 
in type. The frequency of a given line was found to 
vary very nearly u.s the square of a whole number which 
varied by unity in pas.sing from one element to the 
next. Moseley identified this whole number with the 
atoniie or ordinal number of the elements when arranged 
in increasing order of atomic weight, allowance being 
made for the known anomalies in the periodic tabic and 
for certain gaps corresponding to possible but missing 
elements.- He concluded that the atomic number of 
an element was a measure of its nuclear charge, and the 
correctne.ss of this-deduction has been recently verified 
by Chadwick by direct experiments on the scattering of 
a-particles. Moseley’s discovery is of fundamental im¬ 
portance, for it not only fixes the number of electrons in 
all the atoms, but also shows conclusively that the pro¬ 
perties of an atom, as had been surmiacd, are determined 
not by its atomic weight but by its nuclear charge. A 
relation of unexpected simplicity is thus found to hold 
between the elements. No one could have anticipated 
that with few exceptions all atomic numbers between 
hydrogen i, and uranium 92, would correspond to 
known elements. The great power of Moseley’s law in 
fixing the atomic number of an element is well illus¬ 
trated by the recent discovery by Coster and Hevesy in 
Copenhagen'of the missing eleinut atomic number 
74, which thgy have 


Once the salient features of the structure of atoms 
have been fixed and the number of electrons known, 
tl^e further study of the structure of the atom falls 
naturally into two great divisions : one, the arrange¬ 
ment of the outer electrons which controls the main 
physical and chemical properties of an element, and the 
other, the structure of the nucleus on which the mass 
and radioactivity of the atom depend. On the nuclear 
theory the hydrogen atom is of extreme simplicity, con¬ 
sisting of a singly-charged positive nucleits with only 
one attendant electron. The position and motions of 
the single electron must account for the complicated 
optical spectrum, and whatever physical and chemical 
properties are to be attributed to the hydrogen atom. 
The first definite attack on the problem of the electronic 
structure of the atom was made by Niels Bohr. He 
saw clearly that, if this simple constitution was assumed, 
it is impossil>lc to account for the spectrum of hydrogen 
on the classical electrical theories, but that a radical 
departure from existing views was necessary. For this 
purpose he applied to the atom the essential ideas of 
the quantum theory which had been developed by 
Planck for other purposes, and had been found of great 
service in ex])laining many fundamental difficulties in 
other branches of science. On Planck’s theory, radia¬ 
tion is emitted in definite units or quanta, in which 
the energy E of a radiation is equal to hv where v is the 
frequency of the radiation n)easurcd by the ordinary 
methods and h a universal constant. This quantum of 
radiation is not a definite fixed unit like the atom of 
electricity, for its magnitude depends on the frequency 
of the radiation. For example, the energy of a 
quantum is small for visible light, but becomes large 
for radiation of high frequency corresponding to the 
X-rays or the y-rays from radium. 

Time docs not allow me to discuss the underlying 
meaning of the quantum theory or the difficulties con¬ 
nected with it. Certain aspects of the difiiculties were 
discussed in the })residentiai address before this Associa¬ 
tion by Sir Oliver Lodge at Birmingham in 1913. It 
suffices to say that thi.s theory has proved of great value 
in several branches of science, and i.s supported by a 
large mass of direct experimental evidence. 

in applying the quantum theory to the structure of 
the hydrogen atom Bohr supposed that the single 
electron could move in a number of stable orbits, con¬ 
trolled by the attractive force of the nucleus, without 
losing-energy by radiation. The position and character 
of these orlfits were defined by certain quantum rela¬ 
tions depending on one or more whole numbers. It 
was assumed that radiation was only emitted when the 
electron for some reason was transferred from one stable 
orbit to another of lower energy. In such a case it was 
supposed that a homogeneous radiation was emitted of 
frequency v determined by the quantum relation '£.*=hv 
where E was the difference of the energy of the electron 
in the two orbits. Some of these possible orbits are 
circular, others elliptical, with the nucleus as a focus, 
while if the change of mass of the electron with velocity 
is taken into account the otbits, as Sommerfeld showed, 
depend on two quantum numbers, and are not closed, 
but consist of a nearly elliptical orbit slowly rotating 
round the nucleus. In this way it is possible not only 
to account fox series relattons between the bright 
Jjiaes[-oithe hydrogen sjiectrum, hut also to explain the 
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fine structure of the lines and the very complicated 
changes observed when the radiating atoms are ex¬ 
posed in a strong magnetic or electric field. Under 
ordinary conditions the electron in the hydrogen atom 
rotates in a circular orbit close to the nucleus, hut if 
the atoms are excited by an electric diseliarge or other i 
suitable method, the electron may he displaced and 
occupy any one of the stable positions specified by the 
theory. In a radiating gas giving the complete . 
hydrogen spectrum tliere will he present many diflerent 
kinds of hydrogen atoms, in each of which the clniron 
dcscrilies one of the jiossihie orbits specified by the 
theory. On this view it is .seen that the variety of ! 
modes of vibration of the hydrogen atom is ascribed, I 
not to complexity of the structure of the atom, but to | 
the variety of stable orlrits which an electron may j 
occupy relative to the nucleus. 'Diis novel theory of j 
the origin of spectra has been developed so as to apply ' 
not to hydrogen alone but to all the elements, and lias 
been instrumental in tlirowing a flood of light on the 
relations and origin of their sjiectru, both X-ray and 
optical. The information thus gained has been applied 
hy lluhr to determine the distribution of the electrons 
round tlie nucleus of any atom. The problem is ob¬ 
viously much less complicated for hydrogen tlian for a 
heavy atom, where cac h of the large number of electrons 
present acts on the other, and w'here the orbits described 
arc much mori' intricate than the ()rbit of the single 
electron in hydnjgen Notwithstanding the great diffi¬ 
culties of such a compluated system of electrons in 
motion, it has been pos.sible to fix the quantum numbers 
that cliaructcrise the motion of each electron, and to 
form at any rate a rough idea of the character of the 
orbit. 

Tliesc planctaiy electrons divide themselves up into 
groups, according as their orbits are cliuructcnsed by 
one or more ecjual (iiuintum numbers. Without going 
into detail a few examples may tie given to illustrate 
the conclusions which liavc l>een reached. As w'e have 
seen, the first element, hydrogen, has a mu lear charge of 

1 and 1 electron ; tliesecond.helium,hasacharge2and 

2 electrons, moving in coupled orbits on the detailed 
nature of whicli there is still some uncertainty. Tliesc 
two electrons form a definite group, known as the K 
grou]), which is common to all the elements except 
hydrogen. For iiuTcasing nuclear charge the K. group 
of electrons retains its cluiracteristii s, Init moves with 
increasing speed, and approaches closer to the nucleus. 
As W'e pas.s from helium of atomic number 2 to neon, 
number lo, a new group of electron.s is added con.sisting 
of two sub-groups, each of four electrons, together 
called the L group. Tins L group appears in all atoms 
of higher atomic numiuT, and, as in the case of the K 
group, the speed of motion of the electrons increase.s, 
and the size of their (trihts diminishes with the atomic 
number. When once the L group has been completed 
a new and still mure complicated M group of electrons 
begins forming outside it, and a similar process goes on 
until uranium, which lia.s the highest atomic number, is 
reached. 

It may be of interest to try to visualis'c the concep¬ 
tion of the atom we have so far reached by taking for 
illustration the heaviest atom, uranium. At the centre 
of the atom is a minute nucleus surrounded by^ a 
swirling group of ga electrons, all in motion in definite. 


orbits, and occupying but by no means filling a volume 
very large compared with that of the nucleus. Some 
of the electrons describe nearly circular orbits round 
the nucleus ; others, orbits of a more elliptical shape 
with axes rotating rapidly round the nucleus. The 
motion of the electrons in the different groups is not 
necessarily confined to a definite region of the atom, 
but the electrons of one group may penetrate deeply 
into the region mainly occupied by another group, 
thus giving a type of inter-connexion or coupling 
between the various groups. The maximum speed ot 
any electron depends on the clo.senes.s of the approach 
to the nuclcu.s, but the outermost electron will have a 
minimum speed of more than 1000 kilometres per 
second, while the innermost K electron.s have an 
average speed of more than 150,000 kilometres per 
second, or iialf tlie speed of light. When we visualise 
the extraordinary complexity of the electronic system 
wc may be surprised lhat it has been po-ssiblc to find 
any’ order in the apparent medley of motions. 

Xn reaching these conclusions, which wc owe largely 
to Prof. Bohr and his co-wurkers, e\ er)’ a\'ailable kind 
of data aliout the diflerent atoms Iia.s been taken into 
consideration. A study of llie X-ray spectra, in par¬ 
ticular, affords information ot great value us to the 
arningement of the various groups in tlie atom, while 
the optical spectrum and general chemical properties 
arc of great importance in deciding the arrangements 
of the superficial electrons. While the solution oi the 
grouping of the electrons proposed by Bohr has been 
assisted l)y considerations of this kind, it is not empirical 
in character, but lias ]>ecn hirgeh' liused on general 
theorctual considerations ol tlic orbits ol electrons that 
are physically' jiossiblo on tlie generalised (|uantum 
theory. The real prolilein involved may be illustrated 
in the following way .Suppose the gold nucleus 1)0 
in s()mc way strii.>pcd of its attendant .seventy-nine 
electrons and tliat tlui atom is reconstitnte<l by the 
successive addition of electrons one In one. According 
to Bohr, the atom will he reurgani.sed in one way only, 
and one group after another will .successively- form and 
l)e filled up in the manner outlined. The nucleus atom 
has often Ix-cn likened to a .solar system wliere the sun 
coiTes|)ond.s to the niudcus and the planets to tlie 
electrons. The analogy, however, must not be pressed 
loo far. Suppo.se, for example, wc imagined that some 
large and swift celestial visitor traverses and e.scape.s 
from our solar system without any catustro]flie to itself 
or the planets. There will inevitably result permanent 
changes in the lengths of the month and year, and our 
.sy.stem will never return to its original .state. Contrast 
this witli the effect of shooting an electron or «-partirle 
through tlie electronic structure of the atom. The 
motion of many of the electrons will he disturbed by 
its pa.ssago, and in special ca.se.s an electron may be 
removed from its orbit and hurled out of its atomic 
system. In a short time another electron will fall into 
the vac 4 Uit place from one of the outer group.s, and this 
vacant place in turn will he filled up, and so on until 
the atom is again reorganised. In all (^ascs the final 
state of the electronic system is the same as in the 
beginning. This illustration also serves to indicate 
the origin of the X-rays excited in the atom, for these 
arise in the process of re-formation of an atom from 
, which an electron has been ejected, and the radiation 
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of highest frequency arises when the election is lemoved 
from the K group. 

It is possibly too soon to .express a final opinion on 
the accuracy of this theory which defines the outer 
structure of the aiom^ but there can be no doubt that 
it constitutes a great advance. Not only does it offer 
a general cxf)lanation of tlic optical and X-ray spectra 
of the atom, but it accounts in detail for many of the 
most characteristic feature.s of the periodic law of 
Mendcl^elT. It gives us for the first time a dear idea 
of the reason for the appearance in tlie family of 
elements of groups of consecutive elements with similar 
chemical properties, such as the groups analogous to 
the iron group and ti\e unique group of rare earths. 
The theory of Bohr, like all living theories, has not 
only correlated a multitude of isolated facts known 
about the atom, but has shown its power to predict 
new relations which can be verified by experiment. 
For example, the theory predicted the relations which 
must subsist fjetween the Rydberg constants of the 
arc and spark spectra, and generally between all the 
successive optical spectra of an element, a prediction 
so strikingly confirmed by Pnschen’s work on the 
spectrum of doubly ionised aluminium and Fowler’s 
work on the spectrum of trebly ionised silicon. Finally, 
it predicted with such great confidence the chemical 
properties of the missing element, numW 72, that it 
gave the necessary incentive for its recent discovery. 

Wliilc tlip progress of our knowledge of the outer 
structure of atoms lias been much more rapid than 
could have lieen anticipated, we clearly see that only 
a beginning Ints been made on tiiis great problem, and 
that an enormous amount of work is still required 
before we can hope to form anything like a complete 
pii Lure even of the outer structure of the atom. Wc 
mn^ be confident tliat tlie main features of the structure 
are (‘Icar, but in u prol^lem of such great complexity 
progress in detail must of necessity he diflicult and 
slow. 

W'c have: not so far referred to the very difficult 
question of tlie explanation on this theory of the 
chemical (omhination of atoms. In fact, as yet the 
theory has .scarcely concerned itself with molecular 
stru'ture. On the chemical side, fiowcver, certain 
advances have already been made, notably by G. N. 
Lewis, Kossel, and langmuir, in the interpretation of 
the chemical evidence by the idea of shared electrons, 
whicii play a part in the electronic structure of two 
combined atoms. Tliere can be little doubt tliat the 
next decade will see an intensified attack by physicists 
and chemists on this very important but undoubtedly 
very complicated <)uestion. 

Before leaving this subject, it may be of interest to 
refer to certain points in Bohr’s theory of a more 
philosophical nature. It is .seen that the orbits and 
energies of the various groups of electrons can be 
specified by certain quantum numbers, and the nature 
of the radiation associated with a change of orbit can 
be defined. But at the same time we cannot explain 
why these orbits are alone permissible under normal 
conditions, or understand the mechanism by which 
radiation is emitted. It may be quite possible to 
formulate accurately the energy relation of the electrons 
in the.atom on a simple theory, and to explain in 
considerable detail all the properties of an atom. 


without any dear understanding of the underlying 
processes which lead to these results. It is natural to 
hope that with advance of knowledge we may be able 
to grasp the details of the process which leads to the 
emission of radiation, and to understand why the orbits 
of the electrons in the atom are defined by the quantum 
relations. Some, however, are inclined to take the 
view that in the present state of knowledge it may be 
quite impossible in the nature of things to form tliat 
detailed picture in space and time of successive events 
tliat wc have been accustomed to consider as so im¬ 
portant a part of a complete theory. The atom is 
naturally the most fundamental structure presented 
to us. Its properties must explain the properties of 
all more complicated structures, including matter in 
bulk, but wc may not, tiierefore, be justified in expect¬ 
ing that its processes can be explained in terms of 
concepts derived entirely from u study of molar 
properties. The atomic processes involved may be so 
fundamental that a complete understanding may be 
denied us. It is early yet to be pessimistic on this 
question, for wc may hope that our difficulties may any 
day be resolved by further discoveries. 

We must now turn our attention to that new and 
comparatively unexplored territory, the nucleus of 
the atom. In a dibcussion on the structure of the 
atom ten years ago, in (inswcr to a quc.stion on the 
structure of the nucleus, 1 was rash enough to say 
that it was a i)rol)U‘m that might well be left to the 
next generation, lor ut that time tln-rc seemed to be 
few obvious mcthod.s of attack to throw light on its 
constitution. Wliilc nuich more progres.s has been 
nuule thaji appeared po.ssihlc at that titne, the problem 
ot the structure of the nucleus is inixerently more 
difficult than the allied problem already considered of 
the structure of the outer atom, where we have a 
wealth of information olitained from the study of 
light and X-ray spectra and from the chemical pro- 
jKTties to test the accuracy of our theoric-,. 

In the case of the nucleii.s, wt' know its resultant 
charge, fixed i>y Moseley’s law, and its mass, which Ls 
very nearly c(iual to the mass fit the w'hole atom, 
since the ma.ss of the planetary electrons is relatively 
very small an<l may for most purposes be neglected. 
We know that the nucleu.s is of size mmute compared 
with that of tiie whole atfim, and can with some con- 
fidenfT set a maximum limit to its size. The study 
of radioactive Ixidies lias jirovided us with very valu¬ 
able information on the structure of the nucleus, for 
we know that the a- and ^-particles must he expelled 
from it, and lliere is strong evidence that the very 
penetrating y-rays re^ircscnt modes of vibration of 
the electrons contained in its structure. In the long 
series of tninsformatiuns which (n’cnr in the uranium 
atom, eight a-particles are emitted and six electrons, 
and it seems clear that the nucleu.s of a lieavy atom 
is built up, in jiart at least, of helium nuclei and 
electrons. It is natural to suppo.se that many of the 
ordinary stable atoms arc constituted in a similar way. 
It is a matter of remark that no indication has been 
obtained that the lightest nucleus, namely, that of 
hydrogen,is lilxrated in these transformations, where the 
processes occurring are of so fundamental a character. 
At the same time, it is evident that the hydrogen 
nucleus must be a unit in the structure of some atoms, 




Supplement to “Nature,” September 15 , 1923 


416 

and 1ms been confirmed by direct experiment. 
Dr. Chadwick and I have observed that swift hydrogen 
nuclei are released from the elements boron, nitr(^en, 
fluorine, sodium, aluminium, and phosphorus when 
they are bombarded by swift ^-particles, and there is 
little room for doubt that these hydrogen nuclei form 
an essential part of the nuclear structure. The speed 
of ejection of these nuclei depends on the velocity 
of the a-particle and on the element bombarded. It | 
is of interest to note that the hydrogen nuclei are : 
liberated in all directions, but the speed in the back¬ 
ward direction is always somewhat less than in tlie 
direction of fhe. a-particle. Such a result receives a 
simple explanation if we suppose that the hydrogen 
nuclei are not built into the main nucleus but exist 
as satellites probably in motion round a central core. 
There can be no doubt that bombardment by 
a-particlcs has effected a veritable disintegration of 
the nuclei of this group of elements. It is significant 
that the liberation of hydrogen nuclei only occurs in 
elements of odd atomic number, namely, 5,7,9,11,13, 
15, the elements of even number appearing quite un¬ 
affected. For a collision of an a-particic to be effective, 
it must either pass close to the nucleus or actually 
penetrate its struiture. The chance of this is ex¬ 
cessively small on account of the minute size of the 
nucleus. For example, although each individual 
a-particle will pass through the outer .structure of more 
than 100,000 atoms of aluminium in its path, it is 
only about one a-parti('Ie in a million that gets close 
enough to the nucleus to effect the liberation of its 
hydrogen satellite. 

This artificial disintegration of elements by a-particlcs 
takes place only on a minute scale, and its observation 
has only been pas.sible by the counting of individual 
swift hydrogen nuclei by the scintillations they produce 
in zinc, sulphide. 

The-sc experiments suggest that the hydrogen nucleus 
or proton must be one of the fundamental units which 
build up a nucleus, and it seems highly probable that 
the helium nucleus Is a secondary building unit com¬ 
posed of the very dose union of four protons and two 
electrons. The view that the nuclei of all atoms are 
ultimately built up of protons of mas.s nearly one and 
of electrons has been strongly supported and extended 
by the study of isotopes. It was early observed that 
some of the radioactive elements which showed distinct 
radioactive properties were chemically so alike that 
it was impo.ssihic to effect their separation when mixed 
together. Similar elements of this kind were called 
“ isotopes ” by Soddy, since they appeared to occupy 
the same place in the periodic table. For example, a 
number of radioactive elements in the uranium and 
thorium series have licen found to have physical and 
chemical properties identical with those of ordinary 
lead, but yet to have atomic weights differing from 
ordinary lead, and also distinctive radioactive pro¬ 
perties. The nuclear theory of the atom offers at 
once a simple interpretation of the relation between 
isotopic elements. Since the chemical properties of 
on element are controlled by its nuclear charge and 
little influenced by its mass, isotopes must correspond 
to atoms with the same nuclear charge but of different 
nuclear mass. Such a view also offers a simple 
explanation why the radioactive isotopes show different 


r^ioactive properties, for it is to be anticipated that 
the stability of a neejeus will be much influenced by 
its mass and arrangement. 

Our knowledge of isotopes has been widely extended 
in the last few years by Aston, wfco has devised an 
accurate direct method for showing the presence-of 
isotopes in the ordinary elements. He has found that 
some of the elements are “ pure ”—consist of atoms 
of identical mass—wlule others contain a mixture of 
two or more isotopes. In the case of the isotopic 
elements, the atomic mass, as ordinarily measured by 
the chemist, is a mean value depending on tlie atomic 
masses of the individual isotopes and their relative 
abundance. Thc.se investigations have not only shown 
dearly that the number of distinct species of atoms is 
much greater than was supposed, but have also brought 
out a relation between the elements of great interest 
and importance. The atomic masses of the isotopes 
of most of the dements examined have been found, 
to an accuracy of about one in a thousand, to be 
whole numbers in terms of oxygen, 16. This indicates 
that the nuclei are ultimately built up of protoms of 
mass very nearly i and of electrons. It is natural 
to suppose that this building unit is the hydrogen 
nucleus, but tlut its average mass in the complex 
nucleus is somewhat less than its mass in the free state 
owing to the close packing of the charged units in the 
nuclear structure. We have already seen that the 
helium nucleus of mass 4 is probably a secondary unit 
of great importance in the building up of many atoms, 
and it may l>e that other sim])le combinations of 
protons and electron.s of mas.s 2 and 3 occur in the 
nucleus, but these have not been observed in the free 
j sute. 

While the mass of the majority of the isotopes are 
nearly whole numbers, certain cases have been observed 
by Aston where this ruje is slightly departed from. 
Such variations in mass may ultimately prove of great 
importance in throwing Hglit on the arrangement and 
closeness of packing of the protons and electrons, and 
for this reason it is to be ho})ed that it may soon prove 
possible to compare atomic masses of the elements 
with much greater precision even than at present. 

While we may be confident that the proton and the 
electron are the ultimate units which take part in the 
building up of all nuclei, and can deduce with some 
certainty the number of protons and electrons in the 
nuclei of all atoms, we have little, if any, information 
on the distribution of these units in the atom or on 
the nature of the forces that hold them in equilibrium. 
While it is known that the law of the inverse square 
holds for the electrical forces some distance from the 
nucleus, it seems certain that this law breaks down 
inside the nucleus. A detailed study of the collisions 
between a-particles and hydrogen atoms, where the 
nuclei approach very close to each other, shows that 
the forces between nuclei increase ultimately much 
more rapidly than is to be expected from the law of the 
inverse square, and it may be that new and unexpected 
forces may come into importance at the very small 
distances separating the protons and electrons in the' 
nucleus. Until we gain more information on the 
nature and law of variation of the forces inside the 
nucleus, further pilsgress on the detailed structure of 
y the nudeus may be difficult. At the sai^ time, there 
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are still a number of hopeful directions in which an 
attack may be made on this most difficult of problems. 
A detailed study of the ^rays from radioactive bodies 
may be expected to yield information as to the motion 
of the electrons inside the nucleus, and it may be, as 
Ellis has suggested, that quantum laws are operative 
inside as well as outside the nucleus. From a study 
of the relative proportions of the elements in the 
earth’s crust, Harkins has shown that elements of 
even atomic number are much more abundant than 
elements of odd number, suggesting a marked difference 
of stability in these two classes of elements. It seems 
probable that any process of stellar evolution must he 
intimately connected with the building up of complex 
nuclei from simpler ones, and its study may thus be 
expected to throw much light on the evolution of the 
elements. 

The nucleus of a heavy atom is undoubtedly a very 
complicated system, and in a sense a world of its own, 
little, if at all, influenced by the ordinary physical and 
chemical agencies at our command. When we consider 
the mass of a nucleus compared with its volume it seems 
certain that its density is many Inllions of times that 
of our heaviest element. Yet, if we could form a 
magnified picture of the nucleus, we should expect that 
it would show a discontinuous structure, occupied but 
not filled by the minute building units, the protons and 
electrons, in ceaseless rapid motion controlled by their 
mutual forces. 

Uefore leaving this subject it is desirable to say a 
few words on tlie important question of the energy 
relations involved in the formation and disintegration 
of atomic nuclei, first opened up l)y the study of 
radioactivity. For cxatnple, it is well known that the 
total evolution of energy during the complete disinte¬ 
gration of one gram of radium is many millions of 
times gmUer tlian in the complete combustion of an 
equal weight of coal. It Is known that this energy is 
initiall)' mostly emitted in the kinetic form of swift o- 
and //-particles, and the energy of motion of these 
bodies is ultimately converted into lieat when tlicy 
are stopped by matter. Since it is believed that the 
radioactive dements arc analogous in structure to 
the ordinary inadive elements, tlie idea naturally arose 
that the atoms of all the elements contained a similar 
concentration of energy, which would be available for 
use if only some simple method could be discovered of 
promoting and controlling their disintegration. This 
possibility of obtaining new and cheap sources of 
energy for practical purposes was naturally an alluring 
prospect to the lay and scientific man alike. It is quite 
true that, if we were able to hasten the radioactive 
processes in uranium and thorium so that the whole 
cycle of their disintegration could be confined to a few 
days instead of being spread ovci thousands of millions 
of years, these elements would provide very convenient 
sources of energy on a sufficient scale to be of consider¬ 
able practical importance. Unfortunately, although 
many experiments have been tried, there is no evidence 
that the rate of disintegration of these elements can 
be altered in the slightest degree by the most powerful 
laboratory agendes. With increase in our knowledge 
of atomic structure there has been a gradual change of 
our point of view on this important questitin, and tnere 
is by no means the same o^ointy to-day as a decada 


ago that the atoms of an element contain hidden stor^^ 
of energy. It may be worth while to spend a few 
minutes in discussing the reason for this change in 
outlook. This can l^st be illustrated by considering 
an Interesting analogy between the transformation of 
a radioactive nucleus and the changes in the electron 
arrangement of an ordinary atom. It is now well 
known that it is pcjssible by means of electron bombard¬ 
ment or by appropriate radiation to excite an atom in 
such a way that one of its superficial electrons is dis¬ 
placed from its ordinary stable position to another 
temporarily stable position further removed from the 
nucleus. This electron in course of time falls back into 
its old position, and its potential energy is converted 
into radiation in the process. There is some reason for 
believing that the electron has a definite average life in 
the displaced position, and that the chance of its return 
to its original position is governed by the laws of prob¬ 
ability. In some respects an “ excited ” atom of this 
kind is thus analogous to a radioactive atom, but of 
course the energy released in the disintegration of a 
nucleus is of an entirely different order of magnitude 
from the energy released l^y return of the electron in 
the excited atom. It may be tliat the elements, 
uranium and thorium, represent the sole survivals in 
the earth to-day of types of elements that were common 
in the long-distant ages, when the atoms now composing 
the earth were in course of formation. A fraction of 
the atoms of uranium and thorium formed at that time 
has .survived over the long interval on account of their 
very slow rate of transformation. It is thus possible to 
regard these atoms as havmg not yet completed the 
cycle of changes which the ordinary atoms have long 
since passed through, and that the atoms are still in the 

excited ” state where the niidear units have not yet 
arranged themselves in positions of ultimate equili¬ 
brium, but still have a .surplu.s of energy which can only 
be released in the form of the ciiaracteri.stic radiation « 
from active matter. On su(‘h u view, the presence of 
a store of energy ready fur release is not a property of 
all atoms, but only of a special class of atom.? like the 
radioactive atoms which have not yet reached the final 
state for equilibrium. 

It may be xirged that the artificial disintegration of 
certain elements by bomljardment with swift a-particles 
gives definite evidence of a store of energy in some,of the 
ordinary elements, for it is known that a few of the 
hydrogen nuclei, relca,scd from aluminium for example, 
are expelled with such swiftness that the particle has a 
greater individual energy than the u-particlc which 
causes their liberation. Unfortunately, it is very 
difficult to give a definite amswer on this point until we 
know more of the details of this disintegration. 

On the other liand, another method of attack pn 
this question has become important during the last 
few ycare, based on the comparison of the relative 
masses of the elements. Thi.s new point of view can 
best be illustrated by a comparison of the atomic 
masses of hydrogen and helium. As we have seen, it 
seems very probable that helium is not an ultimate unit 
in the structure of nuclei, but is a very close combina¬ 
tion of four hydrogen nuclei and two electrons. The 
mass of the helium nucleus, 4-00 in terms of 0“i6, Is 
considerably less than^ the mass, 4*03. of four hydrogen 
■oudei.. On ejodern views there is believed,to be a very 
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and 1ms been confirmed by direct experiment. 
Dr. Chadwick and I have observed that swift hydrogen 
nuclei are released from the elements boron, nitr(^en, 
fluorine, sodium, aluminium, and phosphorus when 
they are bombarded by swift ^-particles, and there is 
little room for doubt that these hydrogen nuclei form 
an essential part of the nuclear structure. The speed 
of ejection of these nuclei depends on the velocity 
of the a-particle and on the element bombarded. It | 
is of interest to note that the hydrogen nuclei are : 
liberated in all directions, but the speed in the back¬ 
ward direction is always somewhat less than in tlie 
direction of fhe. a-particle. Such a result receives a 
simple explanation if we suppose that the hydrogen 
nuclei are not built into the main nucleus but exist 
as satellites probably in motion round a central core. 
There can be no doubt that bombardment by 
a-particlcs has effected a veritable disintegration of 
the nuclei of this group of elements. It is significant 
that the liberation of hydrogen nuclei only occurs in 
elements of odd atomic number, namely, 5,7,9,11,13, 
15, the elements of even number appearing quite un¬ 
affected. For a collision of an a-particic to be effective, 
it must either pass close to the nucleus or actually 
penetrate its struiture. The chance of this is ex¬ 
cessively small on account of the minute size of the 
nucleus. For example, although each individual 
a-particle will pass through the outer .structure of more 
than 100,000 atoms of aluminium in its path, it is 
only about one a-parti('Ie in a million that gets close 
enough to the nucleus to effect the liberation of its 
hydrogen satellite. 

This artificial disintegration of elements by a-particlcs 
takes place only on a minute scale, and its observation 
has only been pas.sible by the counting of individual 
swift hydrogen nuclei by the scintillations they produce 
in zinc, sulphide. 

The-sc experiments suggest that the hydrogen nucleus 
or proton must be one of the fundamental units which 
build up a nucleus, and it seems highly probable that 
the helium nucleus Is a secondary building unit com¬ 
posed of the very dose union of four protons and two 
electrons. The view that the nuclei of all atoms are 
ultimately built up of protons of mas.s nearly one and 
of electrons has been strongly supported and extended 
by the study of isotopes. It was early observed that 
some of the radioactive elements which showed distinct 
radioactive properties were chemically so alike that 
it was impo.ssihic to effect their separation when mixed 
together. Similar elements of this kind were called 
“ isotopes ” by Soddy, since they appeared to occupy 
the same place in the periodic table. For example, a 
number of radioactive elements in the uranium and 
thorium series have licen found to have physical and 
chemical properties identical with those of ordinary 
lead, but yet to have atomic weights differing from 
ordinary lead, and also distinctive radioactive pro¬ 
perties. The nuclear theory of the atom offers at 
once a simple interpretation of the relation between 
isotopic elements. Since the chemical properties of 
on element are controlled by its nuclear charge and 
little influenced by its mass, isotopes must correspond 
to atoms with the same nuclear charge but of different 
nuclear mass. Such a view also offers a simple 
explanation why the radioactive isotopes show different 


r^ioactive properties, for it is to be anticipated that 
the stability of a neejeus will be much influenced by 
its mass and arrangement. 

Our knowledge of isotopes has been widely extended 
in the last few years by Aston, wfco has devised an 
accurate direct method for showing the presence-of 
isotopes in the ordinary elements. He has found that 
some of the elements are “ pure ”—consist of atoms 
of identical mass—wlule others contain a mixture of 
two or more isotopes. In the case of the isotopic 
elements, the atomic mass, as ordinarily measured by 
the chemist, is a mean value depending on tlie atomic 
masses of the individual isotopes and their relative 
abundance. Thc.se investigations have not only shown 
dearly that the number of distinct species of atoms is 
much greater than was supposed, but have also brought 
out a relation between the elements of great interest 
and importance. The atomic masses of the isotopes 
of most of the dements examined have been found, 
to an accuracy of about one in a thousand, to be 
whole numbers in terms of oxygen, 16. This indicates 
that the nuclei are ultimately built up of protoms of 
mass very nearly i and of electrons. It is natural 
to suppose that this building unit is the hydrogen 
nucleus, but tlut its average mass in the complex 
nucleus is somewhat less than its mass in the free state 
owing to the close packing of the charged units in the 
nuclear structure. We have already seen that the 
helium nucleus of mass 4 is probably a secondary unit 
of great importance in the building up of many atoms, 
and it may l>e that other sim])le combinations of 
protons and electron.s of mas.s 2 and 3 occur in the 
nucleus, but these have not been observed in the free 
j sute. 

While the mass of the majority of the isotopes are 
nearly whole numbers, certain cases have been observed 
by Aston where this ruje is slightly departed from. 
Such variations in mass may ultimately prove of great 
importance in throwing Hglit on the arrangement and 
closeness of packing of the protons and electrons, and 
for this reason it is to be ho})ed that it may soon prove 
possible to compare atomic masses of the elements 
with much greater precision even than at present. 

While we may be confident that the proton and the 
electron are the ultimate units which take part in the 
building up of all nuclei, and can deduce with some 
certainty the number of protons and electrons in the 
nuclei of all atoms, we have little, if any, information 
on the distribution of these units in the atom or on 
the nature of the forces that hold them in equilibrium. 
While it is known that the law of the inverse square 
holds for the electrical forces some distance from the 
nucleus, it seems certain that this law breaks down 
inside the nucleus. A detailed study of the collisions 
between a-particles and hydrogen atoms, where the 
nuclei approach very close to each other, shows that 
the forces between nuclei increase ultimately much 
more rapidly than is to be expected from the law of the 
inverse square, and it may be that new and unexpected 
forces may come into importance at the very small 
distances separating the protons and electrons in the' 
nucleus. Until we gain more information on the 
nature and law of variation of the forces inside the 
nucleus, further pilsgress on the detailed structure of 
y the nudeus may be difficult. At the sai^ time, there 
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utlookjis able to achieve results which far transcend the 
nagimtion alone of the greatest natural plulosopher. 
Experiment without imagmation, or imagination with- 
ut recourse to experiment, can accomplish little, 
ut, for effective progress, a happy blend of these two 
owers is necessary. The unknown appears as a dense 
list before the eyes of men. In penetrating this 
bscurity we cannot invoke the aid of supermen, but 
lust depend on the combined efforts of a number of 
dequately trained ordinary men of scientific imagina* 
bn. Each in his own special field of inquiry is enabled 
y the scientific method to penetrate a short distance, 
nd his work reacts upon and influences the whole Iwdy 
f other workers. From time to time there arises an 
luminating conception, based on accumulated know- 
idge, which lights up a large region and show.s the 
nnnexion between these individual efforts so that a 
pneral advanc'c follows. The attack l)egjns anew on 
wider front, and often with improved technical 
eapons. The conception which led to this advance 
ften appears simple and obvious when once it bis 
een put forward. This is a common experience, and 
le scientific man often feels a sense of disapjiointmcnt 
lat he himsell had not foreseen a development whicli 
Ithnately seems so clear and inevitable. 

The intelle('tual interest due to the rapid growth of 
■ience to-day cannot fail to act a.s a stimulus to young 
len to j(;in in scientific investigation. In every brunch 
scicTue there arc numerous proljlems of fundamenul 
itercsL and importance whicii await solution. VVe 
.ay confidently predict an accelerated rate of progress 
' scientific discovery, beneficial to mankind <’crUunIy 
a material, hut pos.sibly even more so in an inU’IIcctuuI 
nsc In order to obtain the liest re.sults, <ertain 
mdilions must, however, Ije fulfilled. U is necessary 
lat our universities and other ^{Kxific institutions 


should be liberally supported, so as not only to be in 
a position to train adequately young investigaterrs of 
promise, but also to serve themselves as active centres 
of research. At the same time there must be a reason¬ 
able competence for those who have shown a capacity 
for original investigation. Not least, peace throughout 
the civilised world is as important fur rapid scientific 
development as for general commercial prosperity. 
Indeed, science is truly international, and for progress 
in many direction.s the co-operation of nations is as 
essential as the co-operation of individuals. Science, 
no lesj? tlian industry, desires a .stability not yet achieved 
in world conditions. 

There Is an error far loo prevalent to-day that science 
progrcsse.s by the demolition of former well-established 
theories. Such is very rarely the case. For example, 
it i.s often stated that Einstein's general theory of 
n-Iativity has overthrown the work of Newton on 
gravitation. No statement could be further from the 
truth. Their work.s, in fact, arc scarcely comparable, 
for they deal with different field.s of thought. So far 
as the work of Einstein is relevant to that of Newton, 
it is simply a generalisation and broadening of its basis ; 
in fact, a typical ca.se of mathematical and physical 
development. In general, a great principle is not 
discarded, but so modified that it rests on a broader 
and more stable basis. 

It is clear that the splendid period of scientific 
activity which we have here reviewed owes much of its 
success and intellectual appeal to the litbours of those 
great men in the past, who wdsely laid the sure founda- 
tioms on which the scientifK- worker l>inld.-» to-day, or 
to (juotc from tlie word-j inscribed in the dome of the 
National (Jallery, “ 'ITe veo^k^ ul those who have stood 
the test of ages have a claim to that respect and 
veneration to which no modern can pretend.” 


Scientific Problems and Progress.^ 

SUMMAKIIOS OE ADDXESSKS OF FRESIDKNTS OF SECTIONS OF THE BRITISH ASSOCIATION. 


The Orhiin of Si’kctka. 

HE focus of Prof. McLcnnan’.s remarks in hi.s pre- 
.sidential address to Section A (Mathematir.s and 
Physics), to be delivered on Septerai)er 17, i.s Bohr’s 
theory ul tlie origin of nadiation and of atomic .structure. 
Evidenc-e in support of the theory is drawn largely 
from recent researches on the spectra of the elements. 

Among the subjects discussed are the significance 
of the fine structure of the spectral lines of hydrogen 
and the recent attempts to devise a model of the 
helium atom capable ol accounting for the character¬ 
istics of the helium spectrum. 

In dealing with the question of the genesis of atoms 
of various types, illustrations are given of the view 
recently put forward by Bohr that the fundamental 
process that must apply con.sists in the succes.sive 
binding of electrons by a nucleus originally naked. 
Bohr’s scheme of electronic orbits for the atoms of 
different elements provides a means of establishing a 

* AH tht prftsi<l«ntiRl addrailei ara pubUsiied m full Ib ** The Advaac*- 
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connexion between spct'tral .senes fonnuhe of different 
types and the energy levels in atoms and, also, of 
deducing the values of re.sonanre and ionisation 
potentials, hitherto undetermined, fur a number of 
elements. Sjiecial attention is paid to the elements 
of the lead-tin and chromium-manganese groups. 

A number of illustratioas are given of the Kossel- 
Sommcrfeld Displacement Law, and the importance 
of the recent work of Fowler and of Paschen in this 
connexion is emphasised. Spectro.scopic data, recently 
obtuinc*d, that are likely to lead to extensions of this 
work are also discussed. 

In dealing with the magnetic properties of certain 
contiguous elements, anomalies are referred to that 
apparently do not find so ready an explanation with 
Bohr’s scheme of electronic orbits for the atoms of 
.successive elements as the Kossel-Sommerfeld Dis¬ 
placement Law. Reference is also made to the prin¬ 
ciple of quantisation in space recently brought into 
prominence by the interesting experiments of Gerjach 
and Stem and by the work of R. W. Wood and Ellett. 
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This latter, it will be recalled, deals with th^ power 
possessed by weak magnetic fields of modifying the 
capability shown by the vapours of mercury and sodium 
of polarising radiation scattered by them. 

The adiabatic hypothesis enunciated by Ehrenfest 
is discussed, and also the use of this principle in con¬ 
junction with the quantum theory in elucidating 
Zeeman effects of the normal type. Reference is made, 
as well, to the interesting and suggestive attempts of 
Heisenberg and Sommerfeld to find in a development 
of the quantum theory an explanation of the anomalous 
Zeeman effect exhibited by certain classes of spectral 
lines. In this application of the quantum theory it 
is assumed that the doublet separations characteristic 
of series such as those of the arc spectra of the alkali 
elements are in reality Zeeman separations produced by 
intra-atomic magnetic fields. In conclusion there are 
illustrations of the magnitude of such intra-atomic 
magnetic fields, and a discussion of some of the diffi¬ 
culties raised by Heisenberg and Sommerfcld’s theory 
and of some objections in the way of its immediate 
and general acceptance. 

Physical Chemistry of Surfaces. 

The subjects dealt with by Prof. F. G. Donnan, in 
his address to Section B (Chemistry) are principally 
molecular orientation and molecular dimensions at 
surfaces and in surface films, molecular concentration 
at surfaces and its effect on surface tension, electrical 
potential differences at surfaces, stabilities of foams, 
oil suspensions, lyophobic hydrosols, and oil emulsions. 
The surfaces c.^fiecially c<msidered are the liquid-gas 
and liquid-li(}uid surfaces. The researches of W. B. 
Hardy have led to the conception of surface layers 
of oriented molecules, us tlie result of unsymmetrical 
ficld.s of force surrounding molecules, due to the presence 
of active atoms or atomic groups. The views of Hardy 
have been confirmed by the work of W. D. Harkins 
and his collaborators. 

The study of tinimolecular .surface layers of insoluble 
sub.stances on the .surface of water, initialed by the 
late Lord Rayleigh and developed by II. Uevaux and 
A. Marcelin, has led in the liands of 1 . Langmuir and 
N. K. Adam to the determination of molecular and 
atomic dimcnsion.s. Certain recent investigations by 
X-ray methods have an interesting bearing on these 
results. 

Unimoleculur layers may also be formed by the 
adsorption of vapours on li([uid and solid surfaces. 
Dissolved substances which lower the surface tension 
of a gas-liquid or liquid-liquid interface concentrate 
at these interfaces. Do the)' lorm unimolecular layers ? 

Electric potential differences exist at the gas-liquid, 
liquid-liquid, and solid-liquid interfaces. These 
potential differences are affected by “ surface-active ” 
substances, by ions, colloidal micelles, etc. The 
potential differences determine the stabilities of oil 
suspensions and lyophobic hydrosols. The “ critical ” 
potential differences and the ‘‘ critical zone’' of potential 
difference are of importance in such cases. 

The formation of concentrated surface layers and 
surface films plays an important role in the production 
and stabilisation of emulsions. Surface actions are 
of importance in biological phenomena. The esstence 


and activity of the living organism are dynamic and 
depend on an environment which is not in equilibrium. 
The living organism is an individual. Further progress 
will depend on the study of the particular actions ol 
individuals rather than the average behaviour of 
“ crowds.” 

Evolutional Pal/Eontology. 

The presidential address by Dr. Gertrude Elies tc 
Section C (Geology) is on the subject of “ Evolutional 
Palaeontology in Relation to the Lower PalEOzoic 
Rocks.” The problems of the Lower Palaeozoic Rocks 
still awaiting solution are in the main those of classifica¬ 
tion and structure, which are largely interdependent 
The most satisfactory solution appears to lie in the 
application of the principles of evolutional paleontology 
The most effective modem classification of strata is 
that based upon the coming in of new forms of life 
but if it is to be of wide application this must not hi 
connected directly with changes in the character 0: 
the sedimentation. 

The variation in the nature of shallow-water faunai 
due to various factors such as temperature, salinity 
and clearness of the water, is illustrated by reference 
to the recent work at the Danish Biological Station 
the classification and correlation of such* depositf 
must be a matter of great difficulty unless a commor 
principle can be introduced. The,.#fahdard for pur¬ 
poses of classification must bc^sw^fc m the faunai 
of the deeper waters of the Low^ Palsozoic seas 
where the changes in the fauna show primarily as ar 
advance in the evolutional .stage of the organism} 
concerned. The various .shallow-water deposits shoulc 
be referred to those of deeper-water origin when possible 
or the relative ages may to some extent be determinec 
by noting the evolutional stage reached by various 
organisms composing the faunas. 

These principles are illustrated by a study of th( 
evolution of the Graptoloidea as the characteri.5tic faum 
of the deeper-water sediments of the Lower Palaeozoic 
and it is shown that important evolutional stages an 
characteristic of definite geological horizons, thcs( 
being recognisable without any knowledge of tin 
various Graptolite species. In the faunas of th( 
shallower-waters the evolution of certain features ir 
some species-groups of the Trilobita are described an( 
the horizons at which these occur are noted. Mentior 
is made of the work already published on other fossi 
phyla, and attention is especially directed to that 0 
various observers on the evolution of the corals ir 
the Carboniferous as the type of work to be aimed a 
in the future in the Lower Palseozoic Rocks. 

The old purely descriptive work so often carriei 
out entirely in ilie museum or laboratory must giv( 
place to that in which fossils are regarded as parti 
of once-living entities possessing definite ancestors 
descendants developing along definite lines, the relarioh 
ships of these being controlled always by field woilc. 

Zoology and its Human, Aspects. 

Prop. Ashworth devoted the first port of bi 
address to Section D (Zoology), on September 13, to 1 
brief retrospective giwee ov^iSosbe.of the lines o 
. development iA .zo^ogy last meeting, ii 




Supplement to “Nature^ September 15 , 1923 421 


Liverpool. He referred to the rapid extension of 
physiolc^cal methods of inquiry to the lower organ- 
isni3, the discovery of artificial parthenogenesis^ the 
intensive study of egg-cleavage, cell-lineage, and the 
maturation of the egg and sperm, the remarkable 
progress of cytology, and to researches on the structural 
basis of heredity and on the nuclear mechanism 
correlated with sex. * Other subjects discussed were the 
study of the finer structure of the nervc-cell and its 
processes and of the neuromotor system of the Protozoa, 
the investigations on the ciliate Protozoa, especially on 
Paramaecium, with the purpose of ascertaining whether 
decline and death depend on inherent factors or on ex¬ 
ternal condftions, and the researches on the ailturc of 
tissues,'which are leading to a knowledge of the con¬ 
ditions which determine the growth and differentiation 
of somatic cells. 

In the second part of the address some of the bear¬ 
ings of zoology on human welfare were considered. 
At the time nf the last meeting in Liverpool insects 
were suspected of acting as transmitters of certain 
pathogenic organisms to man, but these cases were 
few and in no single instance had the life-cycle of the 
organism been worked out and the mode of trans¬ 
mission from insect to man ascertained. The part 
played by the mosquito as host and transmitter of 
the parasite of nuihtria was made known by Koss 
nearly two years after that meeting. Of the ten 
important examples of arthropods now proved to act 
as carriers of pathogenic organisms to man, Prof. 
A.shworth chose three for consideration, namely, 
Stegomyia and yellow fever, tsetse-flics and sleeping- 
sickness, and the flea Xenopsylla cheopis and plague, 
this last j)roviding a fine illustration of the value of 
careful w'ork on the systematics and on the structure 
and bionomics of 'the insect concerned. Intensive 
work on the Protozoa has been an outstanding feature 
during the la.st twenty-five years, and Entama'ba 
histolytica, the organism of ama’bic dysentery, was 
taken as an example of the importance of researches 
on Protozoa which directly affect man. Of the notable 
investigations on parasitic worms, reference wa.s made 
to the great advances in our knowledge of the life- 
hi.story and bionomics of Ancylostoma and of Schisto¬ 
soma (Bilharzia), which have enabled effective measures 
to be taken against infection by these parasites. 

In conclusion, Prof. A.shworth referred to the place 
and value" of zoology in the medical curriculum, gave 
an outline of the subjects which he considered should 
he included in the course of zoology for medical 
students, and invited discussion on this part of the 
address. 

The British Empire as a Maritime State. 

The subject of Dr. 'Vaughan Cornish’s presidential 
address to Section E (Geography) is the “ Geo¬ 
graphical Position of the British Empire.” It may be 
thought that an Empire on which the sun never sets, 
with lands in both hemispheres and on every continent, 
cannot be assigned a place upon the map, and in fact 
so long as it is regarded from the continental point of 
view it cannot be given a definite geographical position. 
It is, however,,a mantime State, the metropolitan and 
other provinces being willed by obean robtes os whi^ 


lie British ports of call which can be used as naval ' 
stations, but separated strategically by those parts 
of the ocean which are not so provided, and are readily 
dominated from the ports of other Great Powers. An 
examination of these conditions shows that, taking 
account only of the communications which are avail¬ 
able in all circumstances, the lands of the British 
Empire arc connected ])y the Atlantic and Indian, 
separated by the North Pacific Ocean. Hence the 
geographical position of the Empire is well represented 
by the form of Mercator map in which the meridian 
of Greenwich is central and the right- and left-hand 
edges are at longitude 180°. The Empire thus 
appears astride the North Atlantic and the Indian 
Ocean, but with its Pacific shores unconnected. 

A symmetrical arrangement is revealed upon this' 
map if a direct line (part of a great circle) be drawn 
from Halifax, Nova Scotia, the eastern terminal of the 
Canadian Pacific Railway, to Fremantle, the we.stem 
terminal port of the Australian rnilway.s. This direct 
line (twisted on the map into the form of the letter S) 
pa.sses through Lower Egypt close to the Suez Canal, > 
which is not very far from its middle point. It follows 
somewhat closely the main steamship track of the 
Empire. At one end is Canada, at the other Au.stralasia, 
the British Isles on the north and South Africa on the 
south. The coloured populations of the Empire are 
also distributed symmetrically with reference to the 
line, those of India on the east, of Africa on the west, 
so that the great circle from Halifax, N.S,, eastwards 
to Fremantle is the geometrical axis of the Empire. 

The Empire as thus mapped can be shown to have 
an intermediate position on the prc.sent commercial 
and international communications of the world sucif 
as no other Great Power occupies, so that the British, 
in a greater degree than any other people, are the 
doorkeepers of the world. 

The consolidation of the position turns on the future 
of colonisation during the time which remains before 
the uniilled lands of the world are occupied by peasantry. 
In the second part of the address the present tendency 
of this movement is traced l)oth among coloured and 
white peoples, and special attention i.s given to the 
question, now so much debated, whether a surplus of 
birth-rate over death-rate in Great Britain is, or is 
not, in the interests of the country, of the peoples of 
the Empire, and of mankind. 

Population and Unemployment. 

The common impression that Europe is already 
threatened with over-population may be traced 
to two sources—to observation of the exceptional 
volume of unemployment to-day, and to the words of 
certain economists describing Europe before the 'War. 
Sir William Beveridge deals with these subjects in his 
presidential address to be given to Section F (Economics) 
on Monday, September 17. Unemployment does not 
necessarily or naturally point to cxces.sivc growth of 
population ; severe and prolonged unemployment has 
occurred at times and in countries which were certainly 
not marked by over-population. Statements such as 
those of Mr. Keynes, that Europe was over-populated 
even the War, appear ill-founded; in Europe, 
no ies4 than ih the New World, the yield of com 
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per acre and per head of the population was rising, 
not falling; the price of com relatively to other 
commodities was falling, not rising, up to the eve of 
War. There is still room for the expansion of the white 
races. In Britain, as distinct from Europe as a whole, 
the rate of material prugre.ss which marked the Victorian 
age was not maintained from 1900 to 1910; this 
apparent check, however, may have been temporary 
and due to special causes. 

In considering the ])osition of Britain after the War, 
the example of (lerraan Austria, a higliiy specialised 
and advanced community depending on free trade over 
a large and varied area, is apposite. The optimum 
density of population in any given region depends, not 
on that region alone, but also on the economic condi¬ 
tions and needs of the rest of the world. A decline of 
/nter;mtionai dealing jiurts all, but most of all the 
highly specialised communities typified by Gcmian 
Au.stria and Britain. The suggestion that we should 
avoid the “ Austrian risk ” in future by aiming at self- 
sufficiency is n<it practical. Britain, as we know il, 
and with anything like its present population, depends 
upon peace and trade. Its excessive unemployment 
to-day can bo fully explained by the War and its after- 
math of economic dLsorganlsation, and the remedy 
must be .sought elsewhere than in birth control. 

Thougli, howcvcT, increased birth control is not re¬ 
quired by the conditions of Europe before the War and 
is irrelevant to its present troubles, the proiilem of 
numbers has to lie faced. Man cannot with safety 
indefinitely reduce the fleatii-ratc and leave the birth¬ 
rate to look after itself; as a matter of history, he lias 
at almost all stage.s of his development limited the 
ftumber of his descendants. The problem of popula¬ 
tion is, at the moment, a matter for suspension of judg¬ 
ment and inquiry. Two inquiries in particular are 
suggested : one, into the potential agricultural re- 
source.s of the world, analogous to the inquiries made 
at various times as to coal; the other, into the physical, 
psychological, and social effects of the restriction of 
fertility which has become general among European 
races in the past fifty years. 

Transport and it.s Diinx to Science. 

Sir Hknrv Fowlkr’s addres.s to Section G 
(Engineering) deals with the subject of transport and 
its indebtedness to science. Since its foundation the 
city of Liverpool has bceo a.ssuciated' with transport, 
and no town owes so much to the facilities to trade 
which transport has afforded, or lias jdayed so fre¬ 
quently the part of a pioneer in the inception of new 
methods. The Mersey and Trent Canal, the Manchester 
Ship Canal, tlie Kainhill Railway trials, the electrifica¬ 
tion of the Liverpool and Southport railway, and the 
Commercial Motor Trials of the Liverpool Self-I^ro- 
pellcd TralTic Association testify to this. 

All advances in methods of transport have been the 
result of the availability of scientific knowledge. Since 
the time of Watt these advances have t^en place 
when the “ ordered knowledge of natural phenomena ” 
has allowed. Progress has depended upon this know¬ 
ledge; locomotive design benefited by the experi¬ 
ments of Schmidt; electric traction by the numberless 
researches into electrical phenomena, and the develop¬ 


ment of the. turbine by Parsons: thi' wenk 0$.. the 
latter gave' a fresh impi^e to marine transport. The 
• motor car and the aeroplane owe much to the Otto 
cycle and the work of Dwmler on interna! combustion 
engines. The above are the results of work on methods 
of propulsion. The advance in our knowledge of 
material has also played its part. Until the invention 
of Bessemer the material requisite was not available 
in quantities sufficient to allow of much progress being 
made. The early work of Hadfield on alloy steels has 
developed in such a manner that the motor car and 
the aeroplane are possible as wc have them to-day. 
It is not alone in general and large questions that 
scientific knowledge has helped transport, but it can 
l>e shown that a careful investigation of the properties 
of the steel from which locomotive crank axles are 
made has led to a large increase m their life. 

One great trouble with scientific development on 
industrial lines is the difficulty of obtaining correct 
results from practical application. The transport 
bodies have no axe to grind in the use of any particular 
thing, and should show their appreciation of their 
indebtedness to science by freely giving the results 
of their work. 

Another trouble which still exists is that tlie personal 
contact of the .scientific man and the practical engineer 
does not occur frequently enough, and the meetings 
of the Association should be more freely used for tins 
I puqiose. 

j 

I Eoypt as a Field eok Anthroi'ological Research. 

As the habits, modes of life, and occupations of all 
communities are immediately dependent u])on the 
features and products of the land in which they dwell, 
any inquiry into Egyptian origins ouglit to begin with 
the (juestion, What were the physical conditioas which 
prevailed in Egypt and its bordering deserts in the 
period immediately preceding, and during the rise of, 
the Egyptian civilisation ? Discussing what is actually 
known about the fauna and flora of the dynastic and 
predynastic periods, Frof. Newberrjq in his presidential 
address to be delivered to Section H (Anthropology) 
on September 17, .shows that a material change must 
have taken place in the character of the climate of 
North-Eastern Africa since pre-agricultural days. The 
fauna and flora have receded southwards, and the 
physical conditions which now prevail in the region 
north of the Atbara are similar to tho.se which prevailed 
in the deserts on either side of the Lower Nile Valley 
in early limes. The people living in this part of the 
Anglo-Egyptian Sudan arc llamite, and, a.s Prof. 
Schgman has shown, the least modified of these people 
are physically identical with the predynastic Egyptians 
of Upper Egypt. Prof, Newberry suggests that they, 
like the fauna and flora, have receded southwards under 
the pressure of the advance of civilisation, and that 
the physical conditions of the country have preserved 
them to a great extent in their primitive life and 
pursuits. The picture of life in tlie Taka country as 
drawn by Burckhardt in 1813 would, except in some 
unimportant details, equally well depict the pre¬ 
dynastic Egyptians. 

Prof. Newberry proceeds to show that the earliest 
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civilisation in Eg^ aitne in the Deltm^ end tb«t it; 
spread tip the hva. Before Uen» ^nquered iise ; 
north there had been a Idagdom of Middle W XJpp!^.' 
Egypt; and before that a lungdbm with its capitu at 
Sais in the North-Westem Delta. The people of the , 
North-Western Delta were closely connected with the 
early Cretans, and were of the same race as the pre- 
dynastic people of Upper Egypt. In the Eastern 
Delta at an early period lived a pastoral clan that 
had come in from Western Asia and brought into 
Egypt the domesticated goat and sheep, as well as two 
important cults connected with trees that were not 
indigenous to the soil of Egypt, The absence of timber 
trees makes it doubtful whether the art of the carpenter 
arose in the Nile Valley. Architectural styles founded 
on wood construction cannot well have originated in i 
a timberless country, nor could the art of building ' 
sailing or sca-going ships. It may he doubted that the 
custom of burying the dead in wooden coflins arose in 
Egypt ; the resins used in embalming were not native 
to the Nile Valley. No incense trees or shrubs arc 
known in Egypt, hence it is probable that the cere- 
mnniul use of incense did not arise there. Such are 
some of tlie anthropological (jue.stion.s raised by a 
study of the flora of the Lower Nile Valley. 


Sv■^Tu^osIS IN Animals and Plants. 

Prof. Gicoroj? H. F. Nuttall's uddrcs.s to Section 1 
"Physiology) dealt with (i) Symbiosis in plants; 
ichens; ront-nodules of leguminous plants; the 
.ignificance of micorhizii in various plants, especially 
irchids; and (2) Symbiosis in animals: Algic as 
.ymbionts in various animals; symbiosis in insects; 
nicro-urganisms in relation to luminescence in aninmls. 
The subject is one of bri>ad hiologtcal interest, an 
merest that should appeal equally to the physiologist, 
mlhologi.st, and parasitologist. It is a .subject on 
vhich much work has been done of recent years, and 
nformation relating thereto lies .scattered in the 
.cientific literature of different countries. 

The term symbiosis denotes a condition of conjoint 
ife existing between different organisms that are 
benefited to a varying degree by the partnership. 
The condition of life defined as symbiosis may be 
egarded as balancing between two extremes, complete 
mmunity and deadly infective disease. Symbiosis 
las doubtless originated from parasitism. One condi- 
;ion merges into the other, there being no line of 
iemarcation to separate them. Some organisms sup- 
josed to be symbionts to-day may prove to be parasites 
»n further investigation. Certain structures that have 
)een described in the past as normal intracellular bodies 
n animals and plants iiave in a number of cases been 
;hown to be micro-organisms which can be cultivated or 
ymbionts that are transmissible hereditarily from host 
;o host. The address constitutes a summary of what 
s known to-day of symbiosis in the animal and v^e- 
able kingdoms. Apart from its scientific interest, 
;he economic importance of studies on symbiosis is 
ixemplified by what has been established, on the 
wtanical side, with regard to the root-nodules of 
eguminous plants, the germination of orchids, and the 
irigin of tu^s. 


Tsz address by Ih. CyHl Burt, president Sadtion 
J (pB)^hology), deals with the mental differences be« 
tween individuals, with special reference to ^iplied 
psychology in education and industry. The most 
remaikable advances made by psychology during 
recent years consist in the rapid development of what 
threatens to become a new and separate branch of 
science; namely, the study of individual differences 
in mind. The numerous data collected from various 
fields of applied psychology—from the psychology of 
education, industry, and war, of mental disorder, 
deficiency, and criinc~are now sufficiently extensive 
and trustworthy to deserve co-ordination into a single 
systematic l>ody of knowledge. 

Early pseudo-scientific attempts to diagnose mental 
chameteristics from physical and other signs were 
misled l>y an inadequate technique. The true pro¬ 
cedure was supplied by Sir Francis Gallon, who applied 
to the gcneml problem two .special methods of inquiry— 
the statistical method of correlation, and the experi¬ 
mental method of ps>cholugiciil tests. These in turn 
rest upon a fundamental assumption, which recent 
work has verified—the continuity of mental variation. 
This is the keystone of individual psychology as a 
.science. The differences lietween one man and another 
arc always a matter of more or less.” seldom, if ever, 
a question of presence or absence or of “ all or none.” 
There arc no such tlungs as mental tyjies; there are 
only mental tendencies. 

The general scheme under which individuals are to 
he studied is much the same, whetlicr they are normal 
or su|)cmormal, backward, defective, or delinquent, 
or ordinar)' applicants for vocational guidance. 

The po.sitive foundations for a practical psychology 
of individual differences have been laid in three broad 
generalisations, each the separate suggestion of recent 
experimental work. These consist in a trio of important 
distinctions : the distim tion between intellectual and 
emotional characteristics, between inborn and acquired 
mental tendencies, and between general and special 
capacities. The future progre.ss of individual psycho¬ 
logy will amsist chiefly in devising more exact methods 
for examining mental qualities under each of these 
respective heads. 

Aspects of the Study of Botany. 

Mr. a. G. Tansley’s presidential address to Section 
K (Botany) deals with some aspects of the development 
of pure botany during the la.st thirty or forty years, 
especially in the British Isles. By means of quotations 
from representative botanists of the last decade of last' 
century, the views held at that time on the relation of 
morphology and physiology—that they Were two 
independent “ disciplines ” or hian<*hes of botany— 
are illustrated. It is pointed out that little process 
has been made towards reahsing\he idea of determining 
the “genealogical tree” of the plant kingdom, and 
this not so much from the fact that our knowledge is 
still incomplete, as because, in the recent words of a 
■great-authority, it has become evident that the past 
development of the plant kingdom is represented by 
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“ft series of separate lines, some stretclmg mto a 
remote past, others of more recent nngm,^-and it 
would almost seem that ‘ missing links ’ hdVe never 
existed.” The increasing doubt as to whether many 
organs formerly regarded as homologous are really 
homologous in the strict sense is mentioned, and 
it is suggested that our increasing, though still rudi¬ 
mentary, knowledge of the factors that determine 
organic form will lead us to expect a recurrence of the 
same formative factors, producing similar ^tnicturcs, 
on different lines of descent, independently of parti¬ 
cular life conditions. 

The so-called “ Neo-Darwinian ” account of evolu¬ 
tion is then stated, and its weak points indicated; 
and a description of the changes brought about by 
the work of Mendel and his followers, of Dc Vries and 
of fohannsen, leads to an attempt to form a picture 
of the origin of species in the light of present knowledge. 

It is shown that the problems of phylogenesis and 
ontogenesis arc necessarily interlinked, and it is 
suggested that in the causal study of development of 
the individual lies the best hope of determining 
eventually the real nature of the " genes ” which 
geneticists must postulate to account for the observed 
phenomena of inheritance. 

Emphasis is laid on the view that the central and 
vital part of biology is, and must be, the study of 
process, and it is suggested that only by stressing this 
point of view, especially in elementary teaching, will 
It be possible to retain tlie power of looking at the 
science of plants as a whole and thus of checking the 
disruptive tendencies which have led to the segrega¬ 
tion of different branches of the subject. 

The liiiucATioN or the Peoele. 

Prof. T. P. Nunn, in his address to Section L 
(Educational Science), painted out that the aim of 
popular education is to train the young to conserve and 
develop those elements in the tradition of national life 
and activity which arc consciously judged or instinct¬ 
ively felt to be of most worth. Its content will, there¬ 
fore always express the .distinctive eOwt of a nation, 
and! in particular, will reflect the prevalent view as to 
the proper relation between the individual and the 
social body. Assuming that in Britain we are 

committed to the ideal of equal citizenship for alb the 
ultimate aim of our schools must be to bring all children 
effectively under the influence of those currents in our 
cultural tradition which have the greatest and most 
enduring value. Consideration shows that these must 
include, in addition to our tyjiical traditions of char¬ 
acter and manners, the traditions of creative activity 
represented in literature, science, and the fundament 
arts and crafts. The aim thus indicated cannot be 
achieved so long as education ends for most boys and 
girls at fourteen ; but it docs not necessarily imply a 
“ grammar school curriculum ” for all. A technical 
training, provided that it embodies some digralied 
tradition of intellectual, aesthetic, or practical activity, 
satisfies the criterion laid down. It is, however, 
essential tliat all education should be liberal m outlook 
and scope. 


Science and the Agricultural Crisis. 

The main purpose of the presidential address delivered 
by Dr. Charles Crowther to Section M (A^culture) 
is to indicate some of the directions in which immediate 
help towards the alleviation of the agricultural cnsis 
can be given by the man of science, and some of the 
lines along which development of our scientific and 
educational organisation is more especially necessary 
at this juncture. . , , . .u a. 

The most fundamental of all kinds of assistance that 
science can give the farmer is tliat furnished by way 
of research, but this must of necessity be slow m 
development, and dependent for the dissemination of 
its results throughout the industry upon an extensive 
and efficient advisory organisation in close touch with 

the farmer. , j r ^ 

Similarly also any raising of the .standard ol farming 
through formal education ran only be effected gradually, 
and the conclusion is reached, therefore, that the most 
hopeful way of rendering assistance quickly is through 
advisor>' work. The root difficulty of agricultural 
educational work in the fiast has been to secure a 
sufficiently intimate and wid<\spread contact with the 
farmer, and for this purpose no agency at our command 
is so valuable as advisory work, involving as it does 
a contact with the individual farmer which is both 
direct and sympathetic, originating indeed in most 
cases out of a direct request for help. 

Rapid progress through advisory work postulates, 
liowcver, a far more numerous staff of‘ advisers than 
are available at present, some roiinties being indeed 
tolullv unprovided for, while in many others the 
advisory staff consists of only one man m the person 
of the County Agricultural Organiser. It is here where 
the next extension of facilities should take place. In 
relation to the organisation operating in direct contact 
with the farmer, research and organised education are 
for the time being adequately developed—the latter 
indeed producing now a considerable siiqilus of trained 
men for whom employment in educational work is not 
available. This in itself implies a certain loss of pro¬ 
portion in the development of the whole agncultural 
educational organisation, and is to be remedied by the 
extension of the base upon which the whole structure 
rests, which is constituted of advice, elementary 
agncultural education, and propaganda. At the same 
lime a closer degree of co-ordination and co-opcration 
between the various elements of the educational 
organisation is desirable. 

In conclusion, although advisory work may be oui 
most effective means of rendering immediate help, t 
more permanent contribution to the future prosperity 
of British agriculture will be made through our edttW 
tional svstem in the training of the fanners 
future. ' As yet we have not succeeded in persuadmj 
the general body of farmers that technical educatioi 
is an essential element in the training of the youTij 
farmer. The natural development of such a convictio. 
must perhaps be slow, but might be greatly accelerate 
if more importance were attached to scientific traimn 
05 well as practical experience in the letting of fann: 
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’■’’T^RUE venatility is a veiy wonderful 1 
. X object for the adiniration of crowds. 


,a fit 
His^, 

which is life, offers few examples of true vosatility, 
but what history' omits Shakespeare suppKes and 
modem governments assume. Thus tlie Eenry 'of 
poetry; r\' . 

Never was such a sudden scholar made. . . . Turn 
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Kim to any cause of policy, The Gordian knot of- it 
he will unloose, Familiar as his garter. 

In modem governments, too, abstrusest specialisais 
must !«; presumed to grow “ like the summer grass, 
fastest by night.” Although Sir William Joynson-Hicks 
had already held three governmental positions within a 
year, it may not have been the poetical parallel that 
has just led to his appointment as Minister of Health j 
it may have been the old, outworn, Platonic view of 
the abilities, or absence of them, essential to a states- 
roan; or even mere political exigency. Of one.thing 
we are sure, that the development of a young but 
vitally important ^linistry has been delayed, we hope 
only temporarily, by the appointment. If a surgeon 
should ever be offered the woolsack, there is not a 
lawyer but would deem his previous courses to have 
been very vain indeed; but to bestow the title of 
Minister of Health upon a layman evokes singularly 
little comment. Wc must be richer than we imagine 
we are in political genius if the solution ol such problems 
as the inception of an administration of state medicine 
can be taken up, in a social organisation of such magni> 
tude and complexity as our own, at the rate of four a 
year. Hut there is, to the public view, an appearance of 
differcncc’between the legal and the medical cases, which 
must l)e examined and understood before we can proceed 
intelligently towards an improved condition of affairs. 

This aspect of the matter has never been analysed 
more shrewdly than by Sir Lenthal Cheatle, who, so 
long ago as last January, set forth to defend the 
Ministry of Health from the Ministers in the Nineteenih 
Century and After. In his balanced and moderate ex¬ 
position there is not a loophole left for political control 
of the office, because the sole reason for political control 
is objection to medical control, and of such objection 
nothing survives Sir Lenthal Cheatle’s examination. 
He realises that Dr. Addison’s appointment—a purely 
political appointment, by the way—did not prove, in 
the opinion of many people, to be a good one. There 
have been lawyers who have held the Lord Chancellor¬ 
ship and failed in it, lawyers who have held the Premier¬ 
ship and come to grief, lawyers who have held the Irisb 
Secretaryship and brought grief to others; but It is stil 
considered'righ^t and proper to appoint a lawyei 
^Ikitor-Gem^, although of Solicitors-General some 
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have been better than others. Sir Lentha^ Cheatlc I 
realises that a man can be a good Minister of Health { 
and a bad political tub-thumper, or a great doctor and 
a bad Minister of Health. He realises that the members 
of the medical profession actually in the House of 
Commons, and available for so great a post, are very 
limited in number, and that occasions may arise when 
the kind of man wanted would have no scat. Most of 
the medical members of the present Parliament are 
tliere because, first or last, they are politicians, and 
between them they represent every party opinion in 
the House. They are not tljcre Ijccause politics is 
the high road to profe.ssional advancement. It i.s not. 
It i.s a hobljy for medical men who are also men of 
leisure, the politically mmded representatives of 
politically mindt*d constituencies, who, happily, bring 
into the deliberations of ]^irlium<'nt, nevertheless, a 
wealth of special knowledge \'aluah)e to the com¬ 
munity. 

We fail to see in any one of these circumstances an 
irremediable defect in medical re})rehcntation or an 
insuperable harrier to the aj)])ointmcnt ot a Minister 
able to direct the first stei).s (d the nation along the 
pathway to a socially organised health and fitness. 
But that path is not one of iorensic argument. It is 
one of vision and di.se.overy, possible only to him whose 
mind is well prepared for the germination of the ercativc 
idea by long and close familiarity with the discipline 
of his science at first hand. Nor must he be sunk 
beneath the weight of pr(»blems of policy and adminis¬ 
tration foreign to his office, or deprived of jurisdiction 
essential to it.s unity. Sir Lcnthal ('heatle is right 
in asserting that the truth, dignity, and force of the 
public utterances of such an office would themselves 
advance the cau.se of health and instruct and l)cnefit 
mankind. The reejuisite ability Ls one that is tyj)ically 
British, exemplified in ever)’ department of our (Colonial 
admmistralion, and particularly in the rise of the 
science of tropical medicine, which is state medicine, 
under the guidance of British workers. 

Possibly it is true that the medical profession itself, 
having arrived at a dear perception of its functions 
in modern social life, has not realised how it can make 
them properly effective. But this opens up questions 
of great complexity concerning professional and public 
psychology, both separately and in relation to each 
other. The pendulum of popular opinion concerning 
medical men swings from excess to excess through 
ignorance. In moments of personal thankfulness a 
doctor is a saint; in moments of collective contempla¬ 
tion he is sometimes worse, but never better than a 
wordy fool. The people have invented proverbs 
about doctors, as they have invented proverbs about 
everything-they distrust: fffoverbs about.tbeir differ¬ 
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ing and about their miitaket. But let\a man go to 
his doctor, or his doctor come to him—a sort of re¬ 
conciliation occurs. It is a wider thing than it looks, 
for at heart it is a reconciliation between life and 
science. The burden of achieving that same recon¬ 
ciliation in politics must fall mainly on the shoulders 
of the medical profe.ssiorL -Its members we should 
describe at present as inarticulate rather than dumb, 
for the medical profession is, after all, a thing of vast 
subdivisions. Medical science and the profession are 
not interchangeable terms, and the battle is not the 
doctors^ alone, but theirs for scienre and the advance¬ 
ment of social life. 


Time lived .and Time represented. 

hurle. et simiilianHU : a propos de la thhrie. d'Einstein. 
Par Henri Bergson, (l^iblioth^que de Pliilosophie 
contemporaine.) j.)euxi6me edition, augmentee. 
Pp. xH*28g. (Paris : Felix Alcan, 1923.) 8 trancs 
net. 

HEN M. Bergson published the original edition 
of lliis book last year, he refused to allow its 
Iran-slalion becuiuse lie regarded the w'ork as tenta¬ 
tive. It was the result of a .‘«|X‘ciul study, whiclt laid 
required a setting aside of purely philosophicnl re.search 
in order to concentrate on mathematical problems. 
The effect of liis intervention in the relativist contro¬ 
versy, which he recognised to be vital in its bearing 
on the future of mathematic.^ and metaphysics, could 
not be foreseen, lie has now publislied a .second 
edition, and while he has rtot found it necessary to 
revise or alter or modify the first, he has added three 
appendices, which not only greatly enhance the value, 
but also enable him in a most .striking way to reconcile, 
and bring into harmony, his theory of time as funda¬ 
mental reality, Tetoffe meme de I’univers (“ il n’y a 
pas d’etoffe plus resistantc ni plus substantielle ”), 
with the principle of relativity, according to which 
time is a variable coefficient, entering with variable 
spatial coefficients into infinite systems of reference. 

The first edition of the book was reviewed in Nature 
of October 14,1922. The review led to a correspond¬ 
ence which is interesting in the fact that it concerned 
the problem which has called for the new matter in 
the second edition. This new matter is contained, 
as we have said, in three appendices, which, though 
each is complete with its own separate topic, are 
sequential in the argument and cumulative in force. 
The first deals with the interesting ps^dox, “ Le 
voyage cn boulet.” A very striking mathematical 
demonstration of it is furnished in a letter addressed 
to M. Bergson, " par un physicien des plus distingufe/* 
which he quota, in full.; Two pbse^cfs, Peter and 
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Paul, are itanding together, and each nutfks the 
lour O'* on hii synchronous clock. Paul is tboi 
:anied suddenly outwards from the earth a specified 
Iktaace and back again in a rectilinear and uniform 
novement relatively to the earth and at a velocity 
>f 259,807 kilometres a second- On his return, he 
finds that Peter’s clock records 8*’, while his, ^ul’s, 
records 4'', and it is proved by means of Lorentz’s 
formulai that each dock has quite correctly measured 
the time of one and the same event. 

Bergson’s reply to his correspondent is clear and 
precise, and involves no dispute as to actual matter 
if fact. He is able to admit the discrepancy in the 
:ime represented and also to affirm the identity of the 
lime lived, and yet to reconcile the paradox. He 
logins by pointing out that the shortening of the time 
is measured by Paul’s clock is point to point anali^ous 
:() the contracting of Paul’s dimensions as his distance 
ncreascs in Peter’s perspective. Does Peter think, he 
tsks, that because Paul diminishes in his perspective 
le is really becoming the dwarf he appears ? He does 
lot, and he need not, and neither need he suppose 
:hat Paul’s retarding clock is really registering shorter 
;imc. Paul’.s time, like Paul’s dimensions, is the time 
'epresenied by Peter as that whicli belongs to a system 
)f reference which is not Paul’s, but Paul’s-system-in- 
miform-translation-relatively-to-his-own. It is only 
Paul’s system fur Paul when lie is immobilised in the 
iysium. The paradox arises from supposing tliat 
Peter is immobilised in liis system of reference, tliat 
?aul similarly is immobilised in his, and that the 
-WO systems, while immohilised, arc moving relatively. 
There is only one lime lived, and that is the time of 
;he system in which the observer is immobilised. This 
nay be Peter or it may be Paul, but if it is Peter, 
Paul’s time is represented time for Peter, and vice 
'jersa. Bergson’s conclusion is: the formulae of 
Lorentz quite simply express what must be the measure- 
nents attributed to the system S', if the physicist in 
iystem S' is to imagine that the velocity of light is 
:he same for the physicist in S' as it is for him in S. 

The second appendix deals with the reciprocity of 
iccelerations. Is there perfect equivalence between 
xjlative systems of movement when, as in the shock 
experienced at the sudden stopping of a train, there 
;s a psychical experience which has itself no equivalent ? 
In other words, can there be pure reciprocity in accelera- 
iions when certain of the phenomena concern only 
jne of the systems ? The argument of this appendix 
is especially important, and illuminates for the first 
time a very puzzling position. Stated briefly, it is 
ts follows. If we analyse the acceleration and fix its 
slements as a succession of represented systems, each 
in its turn 1 >eing a syston S' time/ 
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in ration to an immobiKsed system S with real time 
f, then the reciprocity is simple and coin{^ete| any 
system which in relation to a system S is' a system S' 
caa itself be a system S, provided that when S' changes 
to S, becomes t. The symmetry is perfect. But 
we, on the contrary, are continually representing to 
ourselves one immobilised system S, to which we oppose 
a multiplicity of distinct systems animated by various 
movements, although we still represent them aa one 
unique sj^tem S'. When the passenger is thrown 
from his seat by the sudden stoppage of the train, it 
is because the material points of his body do not 
preserve invariable positions in relation to the train. 
There is no dissymmetry, but instead of a reciprocity 
between S with t and S' with t', we have to make the 
real time belong successively to S" with f", S'" with 
and so on. The complexity may be infinite, and 
what we arc trying to do is then to make one immobil¬ 
ised system S reciprocal with infinite systems con¬ 
sidered not as infinite but as one and unique. 

The most important appendix is the third : it deals 
with real time and world-lines (“ 'Temps propre et 
ligne d’univcrs ’’). It is not possible to abbreviate 
the argument, which must be read ; here wc can only 
indicate its nature. It takes its start from an equation 
quoted in full from Jean Becquerel. Given a material 
system of reference, all the points of which are in the 
same stale of movement (/.r. any portion of matter 
in which the spatial distance separating events is null), 
the lime between two events which an observer will 
measure is the time t proper to the system, the time 
which its clocks are registering. A clock in a moving 
system (whether moving uniformly or non-uniformly) 
measures the length, divided by the velocity of light, 
of the arc of the world-line of the system. This 
principle is worked out to show that in a system in 
uniform translation (the earth, for example) two 
clocks to be identical and synchronous must be in 
the same place. Let one be suddenly and rapidly 
displaced, and at the end of a certain time (the time 
of the system) be replaced, it will be found to be re¬ 
tarded. Bergson accepts BecquereTs demonstration 
(barely indicated here because the mathematical 
equations are omitted), and proceeds to show how the 
physicist and the philosopher have each a distinct 
interest; the physicist must represent a time which is 
infinitely variable, the philosopher must affirm a 
time which is absolute and lived. The two interests 
must be respected and can be reconciled. 

Finally, Bergson considers Einstein’s case of a field 
of gravitation produced by the rotation of a disk. In 
su(i a system, he quotes Einstein as saying, “ It is 
impossible to determine time by means of docks 
w!^ are iouaobUe as regards the systam." But is 




H trucj aski Bccgson, that the disk coostiti^ ^ 
eystem ? It tyit^ if we suppose it . 

but in that case we are placing a teal physicist or l£^ 
and then on whatever point of the disk we immo^ltse 
this real physicist with his real clock, we have the time 
which is one and lived, In short, we have to choose. 
Either the disk .is thought of as rotating, and then 
gravitation is resolved into inertia. This is how the 
physicist represents it, and not as it is for him living 
and conscious; but then the times measured by the 
retarded clocks are represented times, and of these 
there is infinity; the disk will be a multiplicity of 
systems. Or else this same rotating disk is thought of 
as immobile. Then inertia at once becomes gravita* 
tion. The real physicist now lives its time, and so 
considered time is one and the same everywhere. 

The importance of the book from the point of view 
of philosophy can scarcely be exaggerated. It accepts 
frankly the paradox of relativity, goes behind it, and i 
exposes it. The retarding of clocks in systems acccler- ’ 
ated relatively to the observer’s immobilised system j 
is shown to be a case in point of the relativity of j 
magnitudes. Just as the real dimensions of an object ' 
are its spatial magnitudes for an observer immobilised 
at that point of the universe at which the object is, 
so the time t belonging to any system is the time 
lived by an observer immobilised in that system. 
For every immohili.scd observer the times and spaces 
of other systems arc infinitely variable, but these 
variations are perspectives, represented not lived. 

II. WiLixiN Carr. 


Projective Geometry. 

(i) ^nciples of Geometry. By Prof. H. F. Baker, 
^ol. a: Plane Geometry, Conic.s, Circles, Non- 
Euclidean Geometry. Pp. xv + 243. (Cambridge: 
At the University Press, 1922.) 155. net. 

(3) Higher Geometry: An Introduction to Advanced 
'’Methods in Analytic Geometry. By Prof. F. S. 
Woods. Pp. x + 423. (Bo.ston and London : Ginn 
and Co., 1932.) 225 , net. 

(3) Elements of Projective Geometry. By G. H. Ling, 
G. Wentworth, and D. E. Smith. (Wentworth- 
Smith Mathematical Series.) Pp. vi +186. (Boston 
, ^^'London ; Ginn and Co., 1923.) 125. 6 d. net. 

■ ^KRISTIAN VON STAUDT’S “Beitrage zur 
' , Geometric der Lage” was published so 

kmg ago u 1857; about the year 1871 Felix Klein 
wrote a series of papers emphasising the fact that it 
is possible to build up, on von Sjtaudt's lines, the whole 
of projecrive geometry, independently not* oafy 
paraUdism butialso ^ the nottoss^ol 




on prdjeetiw gewnejry, Jtffljt with vfly lew 

exceptions, base their subject upon metrical geometry; 
and are content to prove purely projective propertiea 
of conics by ** projecting into a circle.”. There are,, 
it is true, Whitehead’s two tracts on the “ Axioms of 
Projective Geometry ” and “ Axioms of Descriptive 
Geometry,” but these, as their titles imply, deal only 
with the logical preliminaries. There is also G. B. 
Mathews’ “ Projective Geonietry,*^ which suffers 
rather from undue compression and' somewhat conr 
fuses the issue by talking about infinity so early as 
Chapter II.; and there is the important two-volume 
treatise by Veblen and Young, which is certainly not 
for the ordinary man. 

There was obviously room for a lucid and logical 
account of the whole of the more elementary parts 
of geometry, conics, and quadrics and cubic surfaces^ 
developed from the projective point of view, 'and that 
is what Prof. Baker’s series on the “ Principles of 
Geometry,” of which this is the second volume, aims 
at supplying. Its publication, then,* is an event of 
the greatest importance. Prof. Baker l>elievcs that 
much time “ could be saved by following,•from the 
beginning, after an cxten.sive study of diagrams and 
models, the order of development adopted in this book ; 
and such a plan would make much less demand upon 
tlie memory” than does the traditional treatment. 
Is it not about time that some such course were adopted 
for University students of scholarship standard in 
their first year? The ideas involved are, perhaps, 
difficult, but not more so than those which the Cara* 
bridge freshman is expected to assimilate from lectures 
on analysis. 

In the first chapter a conic is defined in the usual 
way as the locus of the intersection of corresponding 
rays of two related pencils of lines in the same plane ; 
next, Pascal’s theorem and the theory of polarity are 
developed; and then there are forty most interesting 
pages of examples of the application of the foregoing 
theorems in various directions. The theory of out- 
polar conics, Poncelet’s theorem and Hamilton’! 
extension of Feuerbach’s theorem may be mentioned 
Chapter II. summarises properties of conics relative 
to two points of reference, and gives a number oi 
results containing those usually developed as con¬ 
sequences of the notion of distance. The terms 
current in metrical geometry, perpendicular, eirtU 
rectangular hyperbola, and so on, are used for tiu 
«ake of clearness, but have here, of. course, a 




tt)lmne''ih& s^bolim is’app^' to tSe init^ ik 
hand. The s^bols employed consist of the iterative 
Sobols, and those derived from them as the irratidnal 
numbers of, arithmetic are derived from the rational 
numbers, together with combinations of such symbols 
of” the form x+iy, i denoting a new symbol such 
that I*-* - I. In Chapter IV. it is shown that if we 
introduce certain laws of order of succession, the 
symbols arc, in manipulation, indistinguishable from 
the complex numbers of ordinary analysis. The 
distinction between real and imaginary elements is 
then discussed. The last chapter deals with the notion 
of the interval of two points of a linc^nd the angular 
interval of two lines through a point, defined pro- 
jectively in regard to an absolute conic, and leads up 
to a discussion of non-Euclidean geometry. There 
follow two important appendices dealing with certain 
configurations of points and lines, and, in particular, 
with the complete figure of Pascal’s theorem, which 
is best considered from four dimensions. 

Much of the matter contained in this work is, of 
course, faijailiar enough, though often presented from 
a new point of view; in places, especially in Cliapter 
III., extreme condensation of treatment makes difficult 
reading, but one can browse with pleasure and profit 
from ulmo.5t anywhere in its pages, and surely that 
is a test of a good book. The printing and diagrams 
are excellent, as one would expect from the Cambridge 
University Press j we w'ould like to single out for 
special mention the frontispiece, the Hexagrammum 
Mysticurn, which any one who has tried to draw the 
figure will recognise as simply marvellous. 

(2) Going on from Prof. Baker’s book to Prof. 
Woods’, one feels a little confused. Prof. Woods is 
concerned with “ advanced work in algebraic geo¬ 
metry ” and so does not worry about the foundations, 
but it is rather difficult to determine what his founda¬ 
tions are. 'One’s first impression is that he defines 
a point (in a plane) by means of three numbers, real 
or complex, and then the line joining two points 
yt ^ set of points Xf + Ayi = 2, 3), which 

is quite logical, though in Prof. Baker’s opinion it 
** appears to beg one of the main, and most interesting, 
questions arising in the foundations of geometry, 
but then, on p. 28, Prof. Woods refers for the proof 
of the theorem that any linear equation represents a 
s^'ght line “to any text-book on analytic geometry.” 
This criticj^. may appear^ pedantic, but the^ under- 

concept, ■ 
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■Prof. Woods’ book, however, ctmf^n^a ‘ve'ry greM 
d^'of interesSng and valuable matter not^j^IwwJiere 
accessible in any one volume. His pl^^is 
different co-ordinate systems, based upon 
geometric elements and classified according’ to the 
number of dimensions involved. Thus in ^ three- 
dimensional geometry he considers first the drdei 
of a plane and then point and plane co-t^ihatv j 
in four-dimensional geometry the lines of, thrw-> 
dimensional space, spheres and four-dimensipn^^poujlt" 
space, in each case studying the meaning of the linett 
and quadratic equations. Contact transfoimatiouai 
tetracyclicol and pentaspherical co-ordinatd^arc’also 
dealt with. There are numerous exercbea, • The- 
auihor is to be congratulated on liis determinitjfon^ 
to “ preserve the English idiom ” by not using such 
a phrase as “ a line on a point,” although this h&s 
considerable authority behind it now and was intro¬ 
duced, we believe, by an Englishman. The word 
“ nonminimum ” would have looked better, .surely, 
with a hyphen ; the extra expense involved in printing 
could have been saved by omitting the dicresis in the 
much more frequently occurring word “ codrdinate.” 

(3) There is little to say about the third Work under 
review. It is a clearly set out, elementary School¬ 
book on projective geometry on the ordinary lines, 
built up upon a metric foundation and excluding ainy 
consideration of imaginary elements. A desire to 
simple ha.s led to some doubtful statements, i.g. ” the 
greatest number of points of a figure that lie on a line 
which is not entirely in the figure is called the 
of the figure” But the book may be recoiQinwi^ 
os a good example of its class; and there is an attracwve 
Greek alphabet on p. vi, The historical note at iJd 
! end is not so good as one would have expected ih a 
book with which Prof. D. E. Smith is associated,' 

fap. w. 
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The Distribution of Mental Products. , ^: 

.4 Short History of the International Language MoveffiefU 
By Albert Leon Guerard. Pp. 268; (Lon^op.- 
T. Fisher Unwin, Ltd., 1922.) 21s, net. 

P ROBABLY no subject is more distasteful tS fni 
average educated Englishman than tKe questifg 
of an “ artificial auxiliary language.”.- If he be i 
literary scholar, he feels insulted ; if a man of btuines 
' and .f^faiys, he is coldfy indiffeient and incredulous 

mffdly coriou 
atjjvken fntarea 
Writte 
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by Pruf. (iu6rard, if only by reason of its literary 
quality and attractive styde. But the volume possesses 
many other merits, since it is by far the best work 
that Ijas been written on this particular subjerit. 
Indeed nothin^f tf) ininpare with it has apjxjarcd since 
tlie learned and rather jjondentus “ Histones *’ of 
Profs. Coulurut and i.eau. Moraner, Prof, (luenird 
takes a \s'ide and (bspas.sionate sweep, ronsidcnnj' the 
n^spcctivc merits and possibilities ol Preneh, Isnj^hsli, 
and I/Litin,as well a.s lliose of iIk* “ artiiieial ’’ lati'^uajtc.s. 
Very full inforination is ;;i\en witli reganl to tlie 
bistor)' and stnuLiire of all the more important jim- 
jeCts, mcludin”, l>csules Un so eailed jdnlosopliii al ” 
languap'es, Volapiik. lv-pci<into, Ido, lnlerlme.ua. 
Latino sine Picxione, Idiom Neutral, Piuiroiiuni, 
Romanul, etc. 

There art Hnee aiipendues, finm*:, respettivily, a 
l)ibliogra])by of tlu sul»je3t, a luirly umijilele li.st of 
all known auxiliary l,inL;uage sdienies, and a (ritual 
comparisunot l-lspeiauto,Ido, lnt('rlni^ua,and Romanul 
There is also an md<x. Throughout tlic whole lM)<»k 
the author disidins a tool and mlua) judgim-iii, 
coinliinccl with miu h wii and an iuriM\e liiri,ir\ style. 
The re.sult inaki^ \er\ intiusiinu u-adinji lli is a 
firm lielieset m the po'.iixlits (and .i(tualil\) ol an 
arliftcial niixilnnv lanuuagi loi geinial Imniaii inier- 
eourse, and drive-, his jiouit iioine 1>\ (oi>l n.isotnna 
devoid ol any \t'tic;e ot miotional lanalmsm Ills 
personal pvedilei lions aie kept well in the ba« kgtouiid, 
though he gi\<s good re.isoi.s lor pn ferniu’. a language 
sMth an Anglo-laiLin et> nioloyit . 1 ! Isase. lak» Hr 
('uttndl, howesei. he e- in favour ol “ gcltiiu- ahead.” 
Several ol ibe i sist.ug sv.ftins are, m liis opinion, 
good enough for pr< seol woik-.i-day pnrpi»s^s 

An auMhan inteiiuUtooai l.uieuagt i*. a simph Irnns- 
mitting mei hamstn lor the “ disLnbiilion ami e\i liange” 
of ideas and inloniiation It ^ not a mmauln. levual 
or a philol.igM.d trap lor the unwary ; but jibl sonie- 
th'ng of gicat \aim and uselulness tor hundreds ol 
millions of jdain lolk, who have not tunc to acquire 
real facility in fne or mx national laiiguiige.s. It is 
not intended to. and wall not and cannot, repl.wc 
or injure national kmguages. It (oines as no 
destroyer of the hunily or national lirtirth; nor is it 
the siren, music of a denationalised intelleciuahsm, 
or the fieriT bveatlungs of an anti-nalional ])roletarial. 
So the plain d.’icnt l-highshinan need liave no fear, 
though he IS olteii a prettv simere liater of inler- 
nationuhsm. The ver> word is iqit to suggest to him 
the roaring ol some hairy and livdia-hcaded monster 
ready to defile tlie Uur green fields ol England. Some¬ 
times the prejuilicc takes another fumi. The present 
writer once itskcd u veiy distinguished Englishman 
what he thought about the qnesti()n of. an auj^iary 
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international language. The answer was that he had 
studied Esperanto, but had given it up because the 
people who spoke it were not the people he wanted 
to speak to. The onw'ard march of events will sweep 
away all such fears and prejudices. Even very dis¬ 
tinguished Riighsimien use aeroplanes and wdreless 
sets, and an- to he found in cinema theatres, and 
dancinii to the strains of n gramophone. 

Auxiliary language i.s not an easy de^iensus Averm 
or a (IiII'k nit asd-nt (hy axina ad asha. It is not for 
devil or .saint, Iml for the .smooth inicldle way of life. 
Nor is It something that exists onh in the minds of 
cranks and idealists. \ur it is with us here and now, is 
idreadv nim h iisid and ndvain nig nipidlv. It is not 
to Ih; expelled that old gcntlemeii ui Club arm-chairs 
will iroulile mill li iiliiml it. 'I’lie important thing is 
that Uaiheis might list and develop the idea in the 
siliools lleie m the great w'orkshoi's ol early luiman 
development (heie exist-, a vvoudei iul field foi jiracta al 
work and lor verv mteu-.tiiig Iingiu-.tic and psyi ho- 
lognal Tcstardies There is, inrh'cd. a veritable gold 
nunc here awaiting those wijo liavi’ tfie insiglit and 
energv to i.hsiover and divrlop it. Tin jdiomtieians 
laii lendei valu.dde ani with tlieir nioikrn uiudvsi.s 
and stand.iid.sation ol the sounds ol human speeih, 
j while m.ttlieiuatii i.uis and pliilttsopluss I'ced not 
I dr-.[.is{ ,i solijcit tb.n lias duplv intciesled l»e,.iaitcs, 

I Li dun/. ( ouUiiat, and I’lano. h (I j). 

I 

! - 

I Mining and Mineral Deposits. 

1 (1) Ma/iiud dll I'.ir ik ihissun. (I’lhlm- 

. thi‘-«jue proksMoimeilc) I’jj 152 (P.nis: j-ll. 
ikollureet fils. UJ23 ) IJ fr.uiis m l 

(2) Ini/u iiid lixtifiiii-: Moiia^injdis on MmoaL AV- 

soiiurs ititli S/Hiial h'if(-n'nit la Ike Jhil/di Lnijuri’. 
Cold'd H) R Allen I*p. x i 221 (London: 

John MuiT.iv. i<;23 ) 73. Of/, nit. 

(3) Iiiipeiiid Ji}\tilnlc: Miiiio,^ynpk\ on Mineral Re- 

iourccs U’lth Sf'cenil Refrrenre lo ihv Hritidi Empire. 
.McrniryOn's. JiyI'k 1 lalse. Rp.lx^•lOI. (London: 
John Murray, 53. net. 

(4) Sukel: the Mining, Refining and Applications of 
Nickel. By Y. B. How'urd While. (Pitman’s 
(’omnion Commodities and Industries.) Pp. x + j 18. 
(lamdon : Sir Kaai Pitman and Son.s, Ltd., n.d.) 
4.V. net. 

(5) Nepori on the Cnprtjerom Deposits of Cyprus. By 
J’rol. GiUktI ('ullis and A. Broughton Edge. 
Pp. 48 + 5 plates. (London : The Crown Agents for 
the Colonies, 1922.) 20.r. 

(i) A BRIEF glance at the contents of this manual 
suffices to arouse grave doubts as to the 
• au,t^or’« ^owledge of re^.prost)ectors. Ko one who 
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has sat by a prospector's camp fik or shared his hard¬ 
ships in the field, who knows the type of tough, hardy, 
fellow who starts out to prospect an unknown country 
with the customary simple equi]nnent—often nothing 
more than pick, shovel and pan, a bag oi food, and a 
gun across his shoulder—could imagine that chemu-ai 
equations and crystallographii systems coulil be o! 
tlie rcmotesl use or of the iaintcst interest to him in 
any cireumsuince'i whau*\'er. It is <juite irrUun that 
he would grudge even the small spare that this IwKik 
would occupy in Ids pack, e\'en supposing that he could 
understand it. 

If the author, on the other hand, had in rnind the 
preparation of a work suitable lor the trained minmg 
geologist, siieli a man as might be seleeted as the leader 
of an important exploring expeditioiq then U can only 
he said that the scientific .section ol llic )>ook is loo 
rudimentary and tmucuraU' to W of use to him. 'I'o 
gnu one example a ihorougli knovUedge of mineral 
<i<.-j)iis'ts is abo\r everything i-Ke the first essential for 
a tniMing geologist ; our author mlorms us that M De 
Launav's “Traite des gites met.dhhhes ” '‘l•onUuns 
vers li"fig tli.U Is known ’’ of thest lence of ore deposits 
There is. liowi \ er. no siu !i book as lie names, he niiivt 
mean eitiier M. Ik Launav's " Koimalion des g'tes 
m't.illiUhes," or elsi the “Traite des giles mneraux 
ct inei.ilTli'rrs ” i)v i'ui lis and lU* Launav, both ol 
wlmh v\erc published m iSqp Lew branejn-s ol 
s( .e!''irK siiidv h.ive made moie progi'<".s Ui.m has (his 
om Ilf the last himiI'T ol a 11 lUiirv, .md the sl.itenu nt 
that .1 book wiMteii til rt) _\cais ago piescnts llu sum 
ol oiir Ivi'owleilgi ol the subjet I to-tlav is altogether 
m • ie.idiii". 

A. reg.irds the rest ol the Liok, it may lie .sa.i! that 
oa!\ a sm.dl poition is tlevoted to matter that touid 
interest .1 prospei tor of ans nearl) one hili ol 

It IS I,‘ken up with a sketi h of mming operathms with 
winch the prosjX'CLor iius nothing whatever to do. 
'Thus it would jirolialdy be ot Use to htm to have a 
<-<)n:eit diawiiig and descrijition showing IioW to lon- 
strucl a windlass, but this is liurely mentioned, ■w'hereas 
many pages are devoted to the headgears and winding 
niarhincry suitalile to a large working mine. In the 
same way, ventilating Ians, rock drills, dressing plant 
and other appltance.s necessary for a mine in full n|M;ra* 
tion are descrllieci in what is entitUd a prospertor’.s 
manual. We wonder if M. Bres.son thinks that a 
prospector really ust-s any of these. 

(2}, (3) These two volumes <’on.stitule adtUtioms to 
the series of monographs on mineral resources issued liy 
the Imperial Institute, and follow cio.sely the general 
scheme adopted in'previous examples. -There is an, 
opening chapter describing briefly the'*more important 
ores of the particul&T nietaliinfler.discas^on,- rh^r inodes. 


of occurrence, and the general principles of the metal- 
lui^ical processes employed for the production of the 
metal. The general uses to which it i.s put, its prices 
over a period of years, and statistics of production and 
trade movcmc‘nt.s complete this part. The second 
chapter descfilH's the chief occurrences of the ores within 
the Bnlksh Ivmpirc, and a third chapter is devoted to 
deposits in foreign t ouutrir.s; rmally a set of references 
to the lit(nitur<- ol tlie particular .subject concludes 
each vt)lunie. 

Of these two books il need ojih be said that the work 
has Iktii painstakingly and latehilly performed, and 
tliut they eoiistitule useful hundiuiuks for those requir¬ 
ing gi'iuTal information upon liie sources of supply of 
tlie two mcial.s in question. The compilation of the 
volume on < opper ores was no doul>t the easier task of 
the two, because imic h lias hecn written on the subject 
o! I opper, uotsdil) the volume on « upper i.ssued in 192a 
by ifu- Impvnal Mmeral Isisouncs bureau, u'hiehhad, 
indeed, leiidered Mr. Alim’s work practically super- 
tlucms, seeing lliat the i-arhi’f book lias covered the 
viinc' uround as the pn*sent volume. Perhaps Mr. 
Allen himself lelt this, imause it is noteworthy that he 
omits this paitMiilar work troni the list of references 
<pi(»ted by litm. lie lias also mis.scd a number of 
important nionognqdis issued bv the United States 
(lc-ol<ig'iai Siirvev, wlmh arc, tnoicovcr, I'ited in the 
mm h more eomplete Inldiogniphy attached to the work 
ol till' Imperial Mineral Kcmuutcs bureau. 

Ml. liaise had far less assistance m his task; the 
lm|KTial .Mmeral Resourc-es bureau had mcleecl issued 
a \c»hime on <iim.ks!l\er m 1022. and this again is not 
n-lcrn-d icj \\\ the bibliographv .itl.u'hed to Mr. llalse's 
volume. We til! ‘t that the omisstojis in each case are 
.M-j idc-ntal and not 'iiunlmn.il. T 1 k‘ bulletin of the 
Imperial Mmcial Resources bureau contains far le.ss 
tc'chmial iiilorm.it.on uf«in the mode of oeeurrence of 
meicurv deposits, and Mr, liaise ha.s done this part of 
hi.s work oxiromelv well. Of course it so happens that 
no mercurv, jirac tie ally speaking, is produced within the 
brili-sh Empire, so th<it the Imperial Mineral Resources 
Bureau was bound to treat the sulijec t jn a somewhat 
summarv' f.ishmn, thus making Mr. TTalse’s work 
dendedlv more nec essarv tor those wlio de.sire a general 
knowledge ol the mode of occurrence of mercury ores. 

(4) Mr. Howard White’s work eon.stitutes a popular 
liandlxjok givh^ m a eonipac t form tlie main facts con- 
eermng the cHTurrenee, prejKirution. refining and appli¬ 
cations of nickel. It is probably quite true, as the 
author slates in liis preface, that “ comparatively little 
is knowm about nickel by the general public,” liut it 
should in all fairnrss be added that no one de.siring .such 
iSnformatiDn catj liave the least difficulty in obtaining it 
’sinefr- the nubhcaltion in lot? of the elaborate report of 
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the Royal (Ontario Xickei Commission, with which the 
name ol its chairman, Mr. G. T. }Iolloway, will alwaj'S 
lx; associated. The little hook before u.s is very well 
written ; witiiin the space of little more than a liundred 
pa^es it deals clearly and coinprehensivcls with this 
suiijcct and .should jinne extremely usetui to tht 
non-lechnicul reader, wiin wants irustwortliy general 
information cofuenung a ini'liil, the industrial appli¬ 
cations of vvhiih have liein inereasin” steadily during 
recent years. To any one desiring .such information 
th^ book can lie heartily ri’cummended. 

(5) This work is ruves.sanlN entirel) dilferenl from 
those already considered , it is a scienLifk rejxirt, 
addressed to the Coloni.il Seirelary, u|Min the known 
copper depo.sits :ri l!i<- Island ot Cyprus and the possi¬ 
bility of dis<'o\enng others ol einnomu importame 
Apart from the et onoma aspei lol the work, it possesses 
a high degree of Insiojinil and anli<iuanan intere*sl, 
for It is generally held that the rnam supplies of lopper 
in early historic limes were derived Irom llit.s island, 
which I.S indeed .su’d to have given itsnunu* to the metal 
The deposits of luppiT me now known are, liowexer. j 
of roIati\ely low grade, consisting in l.ut of i-upn- i 
ferous pyrlte.s mthei than ol true lojiper ores, hut this , 
fact is not in<oiiip.iLihle with the previous existeiue, j 
at the outcrops oi sudi dcjKKstt.s, o! goz/ans rMi in 
oxidised ons, with possiiilv a /om* ol .second.inlv 
enrieiu'd sulphide ores immediately hi low them. Su< h 1 
ores could have been sutiessfully treated in tliose 
ancient times, although it mas he donlited whether 
metallurgjcni skill was eipail to the ta.sk ol extnu l- 
ing the cnpiier Irom a low grade (uimterous ]i\nte.s. 
Nor would It be lU all i slraurilinarx that an imlustrv 
earned on for some thousands ol years should have 
w'orked up every tiace oi available iiumTal 
The report iiuh<’iUe> that there i.s only one rnmi- of 
cconomie iniporlance known iip-to date in the f.sland 
of Cypru.s, namelv, the Skoutiotissa mine, worked hv an 
Amenran companv, tlie Cvpru.s Mines Corjioration. 
Tlie mineral dcjiosit umstsls of a large mass ol eupii* 
ferous pyrites, estim.Ueil to (oiitain some six million 
toms of ore assaying apfiaroiuly lietvveen 49 ami 50 
per cent, ol .sulphur and iietween t’ 8 and 2’5 ))er < eat. of 
copper. .An hnglish comjiuny, the f'yjiru.s Sulphur and 
(Copper tkitnpanv. hol(l.^ a eoneession on llic L\mni 
mine, estimated to eontain 2 ] million tons 0} ore in. the 
form of disseminated eujiriferous pyrites, with 19*5 
percent, of Milphnrand r'25 ])ereent.of ropjK'i,winch 
is thus too poor to he i apalile of profitable exploitation 
at the moment. A number of prospecting permits 
have been granted, and the autliurs of the report state 
the grounds upon whieli they consider it quite possible 
that other payable are bodic.s may yet be‘discovered. 
The author.^ may fairly be congratulated j^pon the] 
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publication of an excellent piece of work, which will 
interest equally the mining geologist and the archaeo¬ 
logist. Henry Lotus. 


Our Bookshelf. 

Lwer/wol Marwc Biolof’y Committee. L.MJi.C. 
Memoirs on Typical Britnh Marine Plants and 
Ammah. A'.VI'; Ailerias. liy Herbert C. Chad- 
wiik. Tp. vinih^. 9 jilates. (Liverpool: Lni- 
v'crsity ol Liverjxxil Press. Lt.l. j J^undun : Hodder 
ami Stoughton, Ltd.. 1925.) fxf. net 
To this useful .senes of descriptions of common marine 
animals aiul plants Mr (.'hadwiek has previou.sh eon- 
trilmted excellent aeiounls of Kdmnis. Antedon, and 
Kdnnodeini Larvic. 1 'hi^ description of nnr eimimon 
starfish {Astenas riihens). with its rune carelullv’ drawn 
and dearly rejmidiKed plates, even betters his [ireviuus 
perlormanee. 

While taking advantage of the larf-e amounL oi 
])revious woik on this well-known ei hini derm, nolahly 
the cmhnologKal ohserviifiuns oi Prois Mii<Uri(ic 
and Gemiiidl. Mr. Chadwak appears to luive vinfad 
nearlv all his statements by his own dissiition and 
oliservation. and when he has not done so he is eari- 
[ul to sas as mudi.as w'ell as to induate one or two 
points in wlmh he has been lul to difler fruni the 
majoritv l lius. lie docs not believe that a single rav' 

I an regenerate the whole ati mal , Hdeii I lean King, 
lx- might have noted, proved twmty-five veins ago 
that to <-neei this the lav imivt rdam approMHUitdy 
! one-filth ot tiu ilea 

On tlie vexe<l question oi the ax'u) oigaii and axiiii 
sinus Ml Chadwidc “ is indmed to siqipoit (jeiimull'.s 
((inclusions that m Aslciids this system is n.illy 
hienial, et(Tliis iimv l>e true jiiusiologn aliv «tn<l 
in jiart. though some ol tlie evideme, as he admits, is 
not conclusue . hut it does not rule out tin inorj’hi,- 
logaal inUTpretalion oi the organ as a genital stolon, 
a view, hv the wav, vvlm h is far irom hav mg originatLii 
with MaeV.nde. as Mr CiiadwH k implies Among the 
div(*rgent aMoimts ol the minute hisloiogv ol the eve- 
spot, that oi Cu«*not is most m ae(ord witii Mr. Chad¬ 
wick’s <'W'n oliservutions, hut diliers from them in 
denving any lentnular thickening ol tlie cuticle, 
'rho'ugb m iu.s diagrams he draws and denotes the 
apical nervous svstem, ” tlie writer has been unable 
to find anv truce of this system in any of the large 
numlKTol .serial sections examined by him. ’ 

One or twojiomts o! terminologj areojien toqueslion. 
if, as IS generailv admitted, the terminals are homo¬ 
logous with the [first] radials of Crinoidea. it is puzzling 
to call the plates which lie proximally to them the 
: first, second, etc, radials; they correspond to the 
sujierhasals of Aervicnmis. ihe rays are numbered 
according to the method of MacBnde and Gemmill. 
The method whu'h 1 liased on the primary water-pore 
as a fi.xed point, and which Sedgwdek adopted as con¬ 
ducing to clearness and precision, is, in Mr. Chadwick’s 
opinion,worthy of the fullest consideration,” but 
'be-does not seem to,have given full consideration to 
,the criticism, of the Gemmill-MacBride system pub¬ 
lished in my “ Studies on Edrioasteroidea.” In any 
. .V‘’‘ "v*' ' 
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case it is surely confusing to apply the term " anterior ” 
to the anal interradius. Such differences of opinion 
cannot, however, detract from the value of a book 
which is essentially a clear and accurate .statement of 
things seen. F. A. Father. 

Lts Zoodcidie<; des plantes d'Afriqite, d'Asir. et d'Oefame. 
Par Prof. (’ Hoiuird. Tome i : (Typtognmts. 
Gyrano.sperrnes, Monoeotyledones, Du-(>t\ledones 
(i"' partie), Nos. i a rHoO. Pp. 4^6. Tome 2: 
Dirotyledoncs (s'" |■mrtie), Index hjhliographique. 
Nos. 1S07 a 3293. Pp. 497-1056. (Paris: J 
ilermuiin, 1922-1923.) 2 vols. 100 francs. 

During the yc'urs 1906-1913, Prof, llounrd, pnifessur 
of botany m the Univcrsilv {)f .Strashtuirg. placed all 
cecidologists deeply in lus del)t liy the ismh' oI his thice i 
fine\(>Iimu's on Le-i Zooccodics des plantes dT*hm»jK‘ 
cl du h.issinde la Medit.crranee." He has now covered 
Atricu, Asia, and Auslialasia ()id\ America remains, 
and It is (o he hoped tiiat Prol. Ilouard will continue his 
mdci'atig.dih- labour^ and encomiKiss the zooceculology 
of the ulolic. The present work is l>.isc(i essentially on 
tlie .sjum* plan as its ]>rede( ('ssor n shoit introduction 
uid lalde ol alihroviations. and then a descriptive 
:-nlalngue oi tiie animal galls ol [>).ints. the latter 
irranaed svslemalu.dlv mumlinu to Kimler and 
I'r.inir-. " l‘Ilan/,enl.un:lien ” Tlu^ is follow'cd hv a 
nlilioHfaphual indes: ot more ih.in seven huiulnsi 
memoirs of which Prof jhmard himself m.iy he justly 
nroitd to ilanii si\ly-fi\e items; hy /.oulogual and 
dphaiietn.ii hihie-. ol the animal nrii.misms prodiaing 
jails on ))l.uits, an indcs ut plant liosts, and a general 
mle\ riie voitimes are illustr.Ued liy a jiortrait 
ron'i.'ipiecc .ual nearly two thousand figures, whuli 
ahliongli small ate <]uite adc(|uate. 

'riue< thousand Iwo hundred and ninoty-lhrce 
galls are dcsi rihed, and b> lus ingenious sy.stem of 
uiihreMaiions, and ratiicr rare powi-r of mdualing tlie 
chiet morpliolngical ieatures in a lew words, ITul. 
Hilliard mun.iges to lonvev, oltcn in a line or two of 
print, <|Uile .111 astomslimg ammint of information 
eomcniing the struiturc ol tlie gall, its geograplmal 
distr hntion .ind llie i ausai agent 'J’«) eai li desi ription 
IS appended tlie hiiiluigraphy ol the partaulai gall with 
a note oi the meiiioir.s in winch a figmc i.s to he found. 

Looking tlirougli the iiifiliugiaphy oik- is a lilllc 
dismavcd to find how little Pnti.sh ceiidologists have 
contrihuted toward a knowledge «if the galls foun«l m 
lands Within the British Empire. Tiieie are, of coinsc, 
exceptions, as the Well-known names ol I.otmslmry, 
Eroggatt, Fuller, Green. Maskell, and others mduale, 
l)iU one must <*on[ess tlial one would hkc to see PnLish 
names a little more prominent and numerous. The 
vohime.s are very w'cll produced, and botanist and 
zoologist alike Will thank Proi. Houard for ])Iacing in 
their hands so valuable a contribution to so fascinating 
a subject. 

La Radiologic el la guerre. By Mme. P. Curie. (Nou- 
velle Collection sdentifique.) Pp. i44 + xvi Plates. 
(Pans: Felix Alcan, 1921.) 8 francs net. 

The distinguished author of this little book narrates 
briefly the part which the X-raya played in the medical - 
services of the French .Army during the Wat, or xnore.,^ 

NO. 


correctly the radiological experiences w’hich she her¬ 
self during those momentous years as technical 
director of the radiological work of the Patronage 
National des Bles.sAs. 

The book commences w'lth two short chapters on the 
nature and production of X-rays. Then follow's an 
acmunt of typical installations employed in hospitals 
.and lorrie.i ui the field. A chapter is given up to a 
de.^.ciiptinn of radiological work in ho.spitals and is 
devoted niainls to inelliods of locali.sing foreign bodies 
and the exammation of fmciurCK. Mme. Curie ex- 
pre-SM's hiTsclf m favour of a jucliminary fluorescent 
I streen examination heiore resorting to |>hotugraph^^ 

; a Mibject on w!u<-h there is a division of opinion in 
Great Britain. 'I’iiere is a ]>:iracn>]i]i on the protective 
measures' e.ss(‘ntial for the X rav o])tMator. It is now 
well known that <onipii-te protection mav be secured ; 
ami in Great BriUnnat any rate, there has latterly been 
a sleadv imiirovenient in tlie witrking condition.s in 
hospitals and eisew'here. thanks to the work o{ the 
I X-r.iy ami Radium Proictfon Conmnttve and the 
Nattonai I’livsnal lail>orali>iv 
l/iiter couplers m the hook d<M! with questions of 
personnel and orgaivs.ition of X-rin dejiartments, 
Uriel mention is made of rad'otheiapy and radium 
tlienipy. As vva.s tiu’ case with the Bnti.sli army, when 
the value of the N-ra\s liad been realised there was iin 
enormous expansion of the hrench nul’ological .services 
ihiniig the War ; ami Mnie Curie ijiiutes some striking 
figures m tins tonnvMon. kor example, sh<* estimates 
tlial in the course ol tiic \eais i<ii7 and igi8, well over 
one million X-iav examinations were 1 onducted by the 
organisation luidei her <hre<‘tion. 

The nation’s appre< i.iiioti ot war u<‘hievcmtint.s'is 
now dulled, bui this little book j>rom}>ts the sugge.stion 
tliat an juioiinl ol the Britl^ll rmhologictil activities 
during the War should lie put on nsorlt. 

G. W. C. K. 

J iglil and Ciihnir. By Dr. k. A. Tloustoun. Pp. 
\i I 179J. 10 plates, ([.omlon : Longmans, Green 
and Co., ««j23 ) 7s. (ul net. 

Dr. Houstoon's book (lea!> witli w'lde aspects of the 
.SI lemeot light and <olour,<ind will In- found of interest 
by photograjiliers and mediiul student.s as well as by 
metnlKTs of the pubhi getieiallv. 'I'liere is an excellent 
chapter on invixihlc rays, mi hiding a description of 
Prof. Rankine’s method of vniicIcss teicplionv and Dr. 
Koumier's <)|jtophone, in wiiuh a blind man is able to 
read ordtnarv printed maiti r. such as Ujok.s and new.s'- 
jKijK-rs. .\ very i lear ami siniplc aciount of tlie X-ray 
speitnnneter is imiuded, aiul also an an iaint of the 
; eurrent views ol the stun lure of the atom. Primary' 

; and complcmeutury colour.s are desi nbtd liy the author, 

I w'jio gives the usual table ol rompieinentary coloun;— 

; that ol Helmholtz. While lie .slates that Helmholtz is 
! not so definite on the subjei 1 as is generally supposed : 
he does not give tin- detects of Helmlioltz's methods, by 
w’hidi indeed no consistent re.sults can be obtained. 
Tn ascertaining complementary colours it is absolutely 
necessary that a comparison white light of known 
composition be used. Without thi.s there i.s only a 
mental estimaaon of the while, in other words guess¬ 
work. ^ ■ 

^ Oilouj; blindness and various method.s of detecting 
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the colourblind are described. In this chapter,as in typical menibers of the various g^etA o| Eiir^ean 
others, the author ihows^is appreciation of the physio- bees. The classification adopted U wsentially bio 
• logical {ispects of the subject. .The section on photo- logical, bees being treated as solitary, social, and 
chemistry deals with the photographic process, the parasitic as the case maybe. Perhaps the best feature 
bleaching of the visual puri)1c, the spectral sensibility in the ])i>ok is the descriptions of the nesting habits, 
curve f)f Vfllvox globaior, and the p{)olo-scn.sor>' pro- which are accompanied by numerous figures, and 
cess of the ojam, Mya Arenana. Tiu two concluding practically all the plates are devoted to various phases 
chapters deal with plmtotljcrnpy and dangerous light of this subjcti. Tiie majority of the illustrations are 
sources, sudi us the (piartz merenvv arc. iron and original and ol a high .standard of excellence, and many 
tungsten arcs, w'hich c.iwt nitra-violct radiations of. of the plates arc cximlingly attractive, The value of 
ware-lengths shorter than :?ojo A.lh. and rausra pam- / others i.s .soinewliat marred by the addition of too much 
(ul inihmnmtum of the eyes and skm. The kst chupter / extraneous s( enerv in the shajic of hills, roads, etc., as 
deals with the p^yeijolog) ol lolotir. The bonk i.s j well as luiddnigs. 'I'hc aiithiir's object no doidit is to 
very well illustrated. K \V. MoRnw.K-dktLN T>ortrav the surnnindings in which the spccie.s live. 


Die Fcrnrnhrr iind J'hifjn i2niis’^iiie\sn Vim Dr A. 
Kimig (NalurwissenM'h.illIichc .Momiuniphien und 
Lehrbucher, bund 5) ]’]>. vn ■* 207. (Dcrlm: 

J. Springer, 192 .^;) 7?, (A. 

This book exjjresses tlie views of one whose neademie 
knowledge is supplemented by con.sidcrai)Ic praeiicnl 
experience; it I'ontams, Lhereiore, nnuh jnfomiutiun 
that a designer of optical instrumeiiLs will ajiprcemlc. 
There are throe .sections dealing «om[)re!ien.si\ely willi 
the various types and di'laiK ol telcscojics, micro¬ 
meters, and rangefinders. 

The author has unconscimisly rather nnjxured the 
agreeable hnprcs.’>ion of nnpailiahty treated by the 
text through the assik iation of tiie nanx* of lus firm 
with .so many ol the instruments illustrated. For 
example, it mighl be c<imhided tluil the well-kmiwn 
design of dial sight which ndleds !;o nna li credit upon 
another Ck*rman firm w’as attributabh* to Messrs. 
Carl Zeiss. 

Many of the illustrations have been r<‘pioduced 
from other works and are already well known, and tlic 
author has not completely solved the very dinkult 
problem of repre.senting without confusion the paths 
of rays through prisms of complex form, lie describes 
the theoretical Ram.sdeti i‘yc])te<:c winch has the field 
lens in the focal plane, but illustrates the practical 
Ram.sden having the field lens IhaoiuI the hams. 
Too favourablcun imprcs.sion of the pnoiaal rlcamess 
of optical glas.s is f reaicd by indicating the al>sorj)tJon 
for \ = o' 48 /i. The dale and jikue ol Keidcr's «k‘alh 
as given do not agree witli those insenbed upon his 
tomb, and stereo'<’oj)ic rangefimlcrs an- adviMMted lor 
reasons that arc no longer accepted by re.sjK>ii.sible 
German naval oUlcers. 

Notwitlistuiuling tlicsc ami other minor iTiticisms 
that might be exprcs.sed. Dr. Kdnig’s book is an 
excellent one that should prove most useful to all ' 
directly or indirectly mtere.sled in tiie s< lence til <»])tical 
instruments. Jamks Weir Frenxh. 

Die europhischen Bieuvn {Apidw). Hearhcitet von i 
Prof. Dr. II. Fnesc. Liefenmg 2. Pp. 113-208+ i 
Tu{eln8-i3. loi. Licferung3. Pp. 209-304 + Tafeln 
14-19. 5 j'. Liefening 4. Pp. 305-400+ Tafe}n 20- 
25. 55. (Berlin und Leijizig ; W. de Gruyter und 
Co., 1922-1923) 

The first part of tins work has already been noticed in 
our columns. Parts Jl. to IV., wWch have recently,; 
come to hand, are devoted to an account, of^the be-/ 
haviour, nesting habits, distribution, parasites, 


'l‘he genera Osmia, Jlalictus, and ('halcidoma are 
juirticularly well treated (’halcidomii occupie> no less 
tlian SIX ol the plates, Imt the gre.ut genus Andrcna 
.SInrcely seems to come in lor its adcqu.ite share of 
iDustration. We look forvsard to the appearance of tlie 
final instalment of the work, and can (ordiaily recom¬ 
mend tlie parts already i.ssued us n irustwortlu ami 
very readai)le presentation of the habits and economy 
ol the insects <>t which il treats. 

Klenients of PSatural Sftt’ure By W. Bernard Smith. 

Part 2. Pp. vm-1268. (London: L. Arnold and 

( o , 1923) 5^. (id 

Pi Hi.ic Sihool scieiue m.ister.s ii;i\e not vet arrived at 
complete agreem<nl :is to how and v'liat scietu e should 
be taught in gnuial ctUir.iiion The ina]ority of their 
pupils are not destuud 1or lareers and proii'ssions in 
wliuh a definite training in any one bran* h oi si lence 
IS essential; yi't all, in this age whu h lias realised that 
Silence is power, should be taught somctlung of the 
scientific methiKl. and sltould g.ain at least an intmduc- 
tHin to cadi of the subjects on wlm h jiersoiuil and 
national w'eltare de{x*nd. Mr. Bcrnaid .STutlh has here 
mnde an inten-slmg attempt to steer a sate course 
heUveen the Scylla o! specialist teadinig ami the 
Cliarylalis ol smattering, but in places sails jierilously 
near the whirlpool. Tins Part 11 . is comerned witli 
eleelncity and niagnetism. astronomy, geolugv. binlogx, 
jihy.siology, and livgiene, ami the principles ol ugn- 
ciihure. O! these the first tliree are h.indled ratlier 
more surccssfully than tlie others ; but tinougliuul 
the needs of an ordinar.lv intelligent and vvell-edueated 
“ man in the street ” have been kept m mind. 

Chemistryf liiorganii and Organic: With P'.xpmments. 

By C. i,. Bioxam Kleventh edition, revised by 

A. G. Bioxam and I)r. S. Judd Lcwi.s. Pp. x + 832. 

(T/nidon : J. and A. Churchill, 1923.) 3b.v. net. 

The first edition of Bloxam's textbook was published 
in T867. It must eviilently have undergone very ex¬ 
tensive revision. There can be scarcely a ])age of 
the original book left. The revi.sion in the present 
edition lias been w'lsely and thorouglily done, and the 
book is one which will be found most useiul for reference 
purp<»scs m schools nr institutions where large treatises 
arc not nvailabic. It covers the whole of chemistry in 
an interesting manner, and the descriptions of experi¬ 
ments are especially noteworthy. .Many of these were 
new to the reviewer. The.-book will .probably be found 
moat useful to medical pl^n^aceutical students for 

appeal. 
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Letters to the Editor. 

[The Editor does not hold htmseif responsihU for 
opinions exprtssed by his corrtspondtrUs. N<itker; 
can ke undertake to return,, nor to correspond with 
the vjriiers of,, rejected manuscripts intended for 
this or any other fart of Natukk. No notice is 
taken of anonymous communications?^ 

Recoil of Electrons from Scattered X-Rays. 

In a recent paper before the Society (as 

reported ni Nati'kk, Jnly 7, p. iO), i'.. T. li. \Vilson 
announceil that in ins cloud expansion pictures ol 
secondary H-rays protiuced iiy X-ra\s sliortei than 
o'5 K, tracks of \'tT\- short ran^'r appear. These 
electTon.s, ho says, " are oja-tetl nearly alon^ the 
direction of tiio primary X-r:iys.” 

A (]nantum theon- of tlie sciiUerin" of X-ravs, 
<le\'iscd prnnnnl\ to accoinit ior the chanjie ni wave- 
Icnf-th i\!ucli oc iirs when X-ra\s aie .stjjttered, Uil 
me to predict (ihilltdin \'<\tion.il Kt'search (.‘oniinl. 
No 20, pp i<i and 27, Octtiber 1022) tlial eUiIrons 
.should be ejected Irom alonis whenevtu X-r.ivs .ire 
sc.ittered- The idea is lliat it tju.inluiu of r.uhation 
is scattered in a tlelinite direclmn in an mdividiuil 
elt'ctron The ch.tnj;c in moiuenluin of the radi.ition, | 
due to its chiuif’e in iliiection, results in a ret oil of the 
electron nhieh deflects the r;iy. 'Che ilinition ol 
recoil IS not iar from fh.al of lh<! primary beam, in 
4 ccoril with Wdson’s (»bservation on his short trucks. 

ConesjiondinL' to tins moimmuim acepmed by the 
electron, it has kinetic enert'v which varies from o 
when tile siMllered .N-niy {>r<xe<'ds forward, to a 
nwiMmiuii v.diH* /n'. 2ft/( 1 + ju). when the r.iy is 
scattered backwnn! tl' !>ebve. /‘/nw /.ahilir. 2},’i(>x, 
Apr 15, I‘i2,^,A 11 (. oni]iiim. I'liys h't <• 2i.48f»,M:iv 
unr^) l-ieu: " i/\, wluTe ■) iilim 00242 A. and 
\ IS the im.ulcnt wa\elen}>l{i 'J Ik* lalui of tlic 
maxunum enerpv of a phot(ndei.Iron excited by an 
X iMV I0 tlie maximum i-nerRy of sutb a recoil 
eieilrou would tims 1«* (i+2n)/2it. Ihil \\'ilson timls 
the leniilh ol tiie trails [wojiortional to the s<|uar<* of 
till' ener^v 'I'he traik due to the pliotoeirctron 
siiouhl ihi’icfore be (i I-2d)'^/.ja’ tim<*s tli.il of the 
longest recoil eU'Ctrou Iraiks 

1 ’akinK Wilson’s datum liiat a track of i cm. 
corresponds to 21,000 volts, the eipialion Vr - lirjX 
mdicales that a r.u of w'a\'e-ien}*th f) 5 A will eject 
a jihotoelei Uon with a path of i j cm '1 he recoil 
eli'i' roii, takmj; u - o 02 j2,'<)-t. should a<:cordmj<ly 
a rauKC of oii mm, whieh slioukl just be visilile. 
I'or his harder X lavs, with a W'ave length for 
example of <3-2 j2 A (a-o-i), the recoil trmks 011 
Wilson’s photf'j^raphs siiould be its long as i-y mm. 
The finaiitum idea of X-ray scallenng thus le.ids to 
recoil electrons nK3\mg in the nghl direi lion and 
possessing energy .w'lnch is ot the sanu-order ol magnt- 
tuiic as tluit pos-,essed by the I'leclroiis responsiblo for 
C. T. K. Wdlsou’s very short tracks. 

AfiTIIVn 11 COMl’tON 

ilniversit}’ of (diieago, 

August 4. 


As IVof. Compton jioints out, the phenomena re¬ 
lating to the forward directed i^-ray tracks of short 
range, which ajipcar in air exposed to X-rays of short 
wave-length, are in agreement witli his suggestion that 
scattering of a quantum may be effected by a single 
electron. 

That the phenomena arc in general acconiance with 
Compton's theory waa pointed out in my paper 
(which haa now; appeared m the currej^t number of the 
Proc. Roy..’Soc.); mention of this was made in my 

na aSi?, ycSibial 


summary ox%ie paper, but was oinitte<l in the abbrevi¬ 
ated report of tliat summary which appeared in 
Nature of July 7. ’ ‘ 

It is obvious that fuither observations on the range 
and direction of tracks of this typo produced by 
homogeneous radiations may throw light on some 
very fundamental questions. The data thus far 
obtained by this method are not sufficient to decide 
without ambiguity whether a cpiantum of radiation 
scattered by an electron is emitted in one direction 
only or with a coutinuou.s wave-front. 

C. T. K. Wilson. 

Candiridge. .August 2\. 


Long-range Particles from Radium-active Deposit. 

W iiH relercmc tt» the I omnuinieauoii of (1. Kirsch 
an<l H. l’ettt:r.sson 111 the is^ue of N.viUKi'; of September 
* 5 . P fb-L on ih<' “ Sources ol long-ninge 11 -pariiclos,” 
Uu* H'suUs ut ;m exaunuidiou by llu- scmtilhitiou 
iiHdluxI ol the paiticlcs eimtted by tadium-active 
deposit, m winch we li.ne beeti engaged for the past 
SIX monlfis, aie of inteu-sl 

it was Iouik! tlinl IIm is e ilejxisit, radium B +C, 
on a brass disc eniiltcd p.irlicles with ranges (in air 
.11 and a piessure ot 7f>o lum. of meicuiy) of 

«)-3. ii'i, and ij*2 cm. rcspectiscly, as well as 
pjcrtulos of W'hK.h llu* r.tnge was (onsiaerably greater 
than 18 cm. wlmU wi*re not Imllier investigated, 
as they .ipji('arc<l lo be- H-paiticles The particles of 
rangiro 3 * ni w<Te previously observed liy Sir Jimost 
KuUuTlonl (/'A// d/a/f., xxxvii.. oiio, f>. 571). 

AlUiougli it would not be jiossible definitely to 
decKlo that these p.iitK les were o-ia>s cse-ept by their 
d«*llcxions m clci tin; ami mugiielK iields, the appear- 
ame of Uie scnitillations sfrongH suggests that they 
.ire a-r.iys 1‘lie numbers of these additiciiiHl pai- 
laks were ndalnely very small; for every 10’ 
't-rays of range oh; 7 cm. eiuiUed by the source, there 
were piescnl 3M0. i2h. and 05 particles of ranges 
ii-i.aml 13-2 cm. lespoctively, together with about 
i(»o loug-r.mgo ll-partules 

'I'o <-usuie that these long-range particles were not 
jirodui'txl by culhsums by I he (>*<i7 em. ■ci-particlcs with 
air molecuk's. theexjierimentson the IM and i.p2 cm. 
p.ulu.h“s were rejMSitcd, using t^irhon dioxide in place 
<if air. in this case the equivalent ranges in air were 
f<»und to be 11-3 and tjb (in. respectively, the 
.vgivemeut being considered satisfacLury, as the 
nieasiuemculs m rarhoii dioxide were not made with 
llie s.une pioiasiou as 111 air 

Moreover, these particles could not have been 
exciled in tlie mica sheets wliioh weie u.sud to provide 
screens of various stojiping jiuwcis, for the majority 
ill fhe experimeuts were < .iriusl out with air or carbon 
dioxide gaps beUveeii the source and the mica, suffi- 
< leiitly large to prevent the (f<j7 mu a-rays from 
rent lung the uiira 

'Ihe ji.irUcles inulor consideration appeared to bo 
iiulcjicudcnt of tlic meta! on wducli the deposit was 
lonned, a.s a chex'k detcnmnatiou ol the range of one 
set of particles, cnult('d from an active; deposit on a 
pl.itmum di.se, gavi; a. value (d 11-2 cm. 

It seems |M)ssdile, therefore, that the 12, 13, and 
10 cm ll-particlcs which Kirsch and I’cttersson con¬ 
sidered to arise from the collisions of a-particles from 
their emauatuin tubes with atoms of beryllium, 
magnesium and lithium, respectively, are actually 
long range a-particles emitted by the active deposit 
It is of interest to note tliat. should the particles of 
range 13*2 cn, later prove to be a-particies, they will 
be tiie longest range a-particlea yet dlscovere(i. 

’■ Further deta^ of our results and experimental 
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arranf^emcnts wiJl be published when we have tom-- 
>leted the examination of the long-range particles 
Torn the active deposits of actinium and thonum. 

1.. F. Bates. 
j. Stanley Rogers. 
Cavendish Laboratory, Cambridge, 

September 15. 

The Intermediary Hosts of the Human Trematodes, 
Schistosoma hwmatobium and Schistosoma 
mansoni in Nyasaland Protectorate. 

1 HAVE received a letter en«losing U\o lubes con¬ 
taining specimens of li\e spetie^ of freshwater 
molluscs from Capl W il 1 >yc. Meilaal Otficer, 
Karonga, Nyasalaml, Hntisli ( (‘n1r:d \fnca (.'apt 
Dye writes. I think I (.ni s.i\ tli.d (lie omlosed 
.S])eciraens represmil all the li(‘sh wafer inollust's lo 
be found 111 this ilislru l, .is J June sear< hetl most 
thoroughly.” 

Capl. l 3 ye was able to infeif two of (lu- spiTit^s 
oxperinieiUally \Mlii Sihisi hciuialofiium .iiu! Si hist 
mnu'ioni rcspertiM'h’ 

TIk; niolluscs have kmdlv been ideuUlied as follows 
by Mr. G. C. Ibibsou, /(^<jJogu.aI l>ej>.irtnu‘nt. Natural 
Histor\' Museum, S Kiaisingtoii 

(i) /,«nns/cs «//o//s. Sniith (full giown and young). 

(i) VlvjfHirn ynhnfsniii, I'l.uierifeld. 

(3) Linnura italalriisfi, Krauss 
{.B 7 V?vvi 7 >s,'s .sr. Mondcl 

{5) iii'Hi //v.-Miiiiens 

Capi. l)ve writes of <}) /V/rw/>s/s filohnui. 
hhn'clet : '''i'he\ .ire vitv uinmion in tin* in.usliv 
pools, iiUhoiigh i.itliei dilluuil to Inul owing to their 
predilection lor llie inmklv undeisnl«'s of reeds, etc . 
and their liabil of lirupping off \\fn*n ihe is 

touched. 'I’lu'v .ifijie.ir to altr.icl .s ho niutohixm 
readily, and large minil«.‘rs ol nnr.ui<li.i 
out of the lulie in wliuii tlicy are put. agani'.l t«r 
control ” 

('apt, Dye goes on to ileMfibe ni del.nl the ex^MTi 
meiits ho made lie tinds that tlie tnollusc dies m 
two days wium hea\ily inlei uitli tlie miracidia 
of Siiust. ho'iuafolimni. .liter hiking pret.nilums to 
keep the W'ater as frei' from <ie( omposuion niatlcr as 
possible, The e\)>eniiu'nts were repi-.ited sever.il 
tinie.s with tin. sanu' ri’suUs 'llicAiails \v(T(.- ” not 
kille<l by Sihist mausoui, but one^e.innof get .smii 
concentiation of eggs ironi l.eies as from unne ” 

As to Pliiiioihis iwo) siuhiiimi'.. Martens. ii is 
referred to as ” tin* one .uid oiilv spc< u-s «)t plaiiorbis 
ill this part of tin- world (1 have most Ihoroughlx 
searched). 'I'lns species is not kilhsl by .i heavy 
infection of Schuf /uniuiloluniii," 1ml was " mfetted 
from a good iieaMlv nilected stool with Sihi^l 
njauso}/!.” 

Capt. Dye sent spi-i miens of intecteil sn.iils, but Ihev 
died en route and wi-re too decoinposeil for sei tioinng 
on arrival, lie appears to have diseovered that 
P!iysopsi.s sc. Morelj-l, is (he infermediarv 

host of SchistosofHu h( 7 ‘i)iafi>hiiiw m N’y.'isalaiul, and 
possibly lie ha.s also found the mternu-diary host for 
Schistosoma inaihsoiii in Nv asal.ind [i^himnhis sp near 
siidanicHs, Martens) 

The other snails wliicli Ik- sent had, he stalevl, no 
attraction for either Si hist lunnatvhutm or mansotii. 

J, Ih t HlUSIOI’HEKSO.N. 

London, Wi. _ 

The One-Host Life-Cycle of Hymenaiepis fratema, 
of the Mouse. 

J.—> ^ 

In the recentlj’ issued third *T)Iumc of ” The Prac¬ 
tice of Medicine in the i'ropics,” edited by Dyam and. 
Archibald* Drs. Clayton Lane and Low <»11 in question ■ 


(on pp. 1821^) the one-host'account of the life-cycle 
of the well-known tapeworm Hytnenolepis fratema, 
Stiles, "niis account is principally based upon the 
work of Grassi and Rovelli and Joyeux, and it is of 
a>nsiderable interest and importance to be certain of 
the facts, not only because tlic vast majority of tape¬ 
worms in the higher animals most certainly require 
two hosts in onlcr to complete their hfc-cycle, but 
also lHT..iuse these facts have a practical bearing upon 
tin* problem conc<*rnmg the mode of transmission of 
iivinfvojepis uuua in man. 

lo a.si.erUiin the truth of the matter i have during 
the last ihioo montlis seh-t ted from a large number of 
tame mice thirty-four indivuluals ulucli J have had 
iindiT elose observation for permds varying between 
33 aiul 55 ifavs, dunng wim h the f-eces had contained 
no Hymenolejns eggs, and iroiu winch it may be con¬ 
cluded that the nine were fiee ftom Idymenolepis 
iiif<*<tioii On July 20 J infeited twenty of these 
nine with huge mmibers of 1 Ivmt-nolepis eggs 
obtained from ii.ttui.dly infected mice, leaving the 
other fouiteon mite as controls Of ilie twenty mice 
mfecUsI, eighteen were ftnnitl to contain ecstodes in ^ 
vaijons stages of development when evammed trom 
five to twenty-four days alter, one (examined only 
lliiee d.iys aftei) piobabiv' (.onlanu'd (. \ sliccrotds, and 
one only ha<i apj>.'u-nll\ leniauusi umnfecti'il 'i ht* 
lontroK remaiiNsl unmfetted Snue tlic.sf expeti- 
imnils were tondm.tcd under loiidilions which len- 
efered it impossible for flea-., liouse lltes, or other 
.iniin.ils to s«'r\c as iiitermediale hosts, and siiue all 
olluT neti-ss.irv pos.uitions w<'re l-ikeii, u must be 
(.»HKiude*l that llie one-host .ictounl of the bt(M y le 
of livii't n»li pis iKtItHUi is the (oriect one 1 lu‘ 
di'tails ol fhese e.\peuin<-u1s will bi' pnliluslu-d in full 
at IhetMiliest opportumtv 

W V 1 ' WooOI VNll. 

\\ elltunu- Duieau <»f ^cienl ilic Rese.uv h, 

Loiuhm 

■l^’olar CHmate an<i Vegetation. 

J>n Sii'/ansson-’s proposition, as put forth in liis 
letter to N',VTfki' of August p 102. ih.il li either 
pole of the e.arUi were situated in a towl.im! .ivea the 
winter snowfall would lie insulticient to produce a 
permanent icc-cap, is fimdametilully basetl upon the 
tint (liat tlie .Arctic Ifiwh-inds ot t’.in.ul.i .ind Sifienn, 
w itli a mc.m animal temper.! I me i.ir hciowtlie free/mg- 
point, .ire vet free Irom a sutuinei snow tnver anil 
permanent ghuuiiiou 'J'his proposition is tanta- 
mouTit to saving that the mner north pol.u aiea is 
permaneully glaciated because it liappens to be sea, 
ami tlu' south polar area Ix'c.insc' it liappens to be a 
pdateau 10.000 fei'l higli. 

Tliat this IS esscntiallv a sound conclii.sion will, I 
think, appear on a little reflection .\round the North 
1‘ole sea icc forms during the si.v months night m 
such ijuantitv tlial barely half of it can be melted 
dunng the six months day, with the consequence 
that even in July the mean air lomperature (as given 
by Mohn) does not rise above ! 30 ‘ i''.,or'2|b6low the 
freezing-point, wlule the mi'an January ttSSiperature 
drops to -.|o" h'—an extreme ” corlfinentdl ” range 
of fem|>erature at a low general level eonditioncd by 
the v^t expanse of tloe-ice Hinounling to some tvvo- 
thmls of the area of the ]>olar sea. On the other 
liand, the mean July temperature of the Arctic 
lowlands varies witli locality between 40" and 60° F., 
and, as pointed cut by Dr. Stcfanssoij, heat spells of 
90® in the shade commonly occur. 

The great summer cold' of the Antarctic Plateau 
,Js at fiist sight more difficult to understand than the 
less severe summer cold. o£ the Arctic Ocean, The 
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south tx)lar area, being a land surface, ia entirely ^ 
dependent on snowfall for its glaciation, and tlie 
snowfall there is comparatively small, if only on 
account of the low vapour content of the air in very 
cold regions. Vet in spite of the exposure of the 
high plateau to six months’ continuous summer 
sunshine, except in so far as clouds may sometimes 
obscure it, the cold oonlimios so intense as to prcMTve 
the ice-shcct intact. In the hrst place, it must be 
remembered that the Antarctic Plateau, though i 
extensive, is small enougli to be chilled in the sdme i 
way as any other mountain uplift m anv latitude 
rising like an island into the coW c/ llu litrainwil'luri'. 
wjiich IS not (‘n('t..tively lieated l>v the sun’s lays 
traversing it In the saond place, llu; snow surt.'ue 
relkcts so much of the incidenl solar radiation that 
conr[)aralively Iitlle is available for raising the leiu- 
jieratiiru of tlie snow to melting ])oiiil i'he.'’e two 
factors aciount f<ir the se\ere summer coUl ol the 
Aut>irc(ic PIat<*.ui; but if the niajoi hntor were 
remo\ed. lliat is to s.i\\ il the ])laleaii, retaining its 
present hon/untal evlent ami its present ainoiinl ol 
snowtail, weie loweri'd to st-a-Uwel. U is ^■>Tobal>le. 
as StefaussDii think-., that the ice sliein uotilil <lis 
appear in suinmer. pernntlmg grass, 01 even spime 
lorcst. to lloitrish, pist as in tin- \ruu liwvlands 
to-dav 

'I'hat a ledii'.lion to se.i level of the AnlardiC 
^datean would rcnioM' ilie |M‘nuanent uecapis tin* 
(Minion. inniet)veT, ol Messis 1 ‘nesilev ami Wright. 
^ e\pressed 111 ihe liamlsotiu volume on the gl.uiu- 
logy Ol the -(^omi Scoit e\pe«lition (ioio-U)i,i). 
whicli has just ln'eii ]uib!ishe<l i ilo not, howevc-r, 
fuilv suppoin 1 )r Mel.insstui in expeumg that a 
lowlaiul souili ]iol.ii (unlineni smnmmleil bv an 
ice*c!nl!ed i>w,ni aould Ik* habl'-, at h-asi so often, 
lo the lu,di ‘Uimiiei li miieialuri- ol the Aictu low¬ 
lands, .nid |of iliisViason III the.Vuli* loulamtstif 
('aiiad.i or Silieii.i hot spells m June' and pilv mav 
he malen.iliv «is>isied [»\ the ]*assage iiorthwanl of 
an 111 tin lonlimnt.d regions it) llie south, 

'iitd oil tfie tonli.iiv t’ool sjkIIs with siiiuimT liosis 
ma\’ bi' Ol cttsionetl b\ iiortlieilv wiiuls olt the ut‘- 
(.hiited ! iii.ir sfa 

Ih Stetcins.>ou has pomte.l out 111 Ins letter nf 
August j til.it Llie 1ein])eiature is iuv.iiial>l\ low'-red 
ill hot summer spells m the M-n Ui-n/ie Valiev. as 
compared with plates m ALisk.i.in con.seipienn* of a, 
persistent jxil.ir wimi ahicli blows up tli.it valhv. 
Now Ills ))olar wind up the Maiketi/ie vallev m hot 
weatiu-r is just a lotai monsoon clhii (ii-aled bv the 
grutit dilUT'Mue ol teiupeiature between the heated 
Uml and Uullv <)C<-.in, ami is precisely tin- pie 
dominant tvpe of i.iuulation one wouhl expeit to 
be set uj) by a low laud stuilli |Kilar tonlmenl lu-.iietl 
by sumuiei sunslnne and encircliMi bv an t< e-t liilletl 
ocean Instead of the prcsi'ut glacial antuviloiie 
with oiitliowing wnuLs, mtlowing winds thilkd bv 
.sea-ice would coinnionlv flow m towards the lowland 
Antarctic continent and bring a good dc.d ol eloud, 
rain or sleet, so tlial tlie occasions when liigh-air 
temperatures of So'’ to 00' F. c<inld occur during the 
southern mulsummcr, l)c<.emb<;r ind J.nniarv, would 
be less frycpieiU th.in in the circuni]K>lar Arctic 
lowlands m the nortluTu midsummer, June and 
July, and conh'ied to calm clear comblions 

As regards tlie dcjiendcnce of Arctic spruce forest 
on a short hot smmner, Pr, Stefansson makes clearer 
in his “ Nortliward Course of Empire " than in Ids 
letter of August 4, tliat a factor of enormous im¬ 
portance in high latitudes js the constant summer 
daylight. As a, bioclimatic factor, light is equally 
important with warmth, ajicl it is apt to b|B ov«looked 
by climatologists that the<oontrkat between 

! -.'•''if'. ' ■ ■ ■ ■ 
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*’ and winter is just as much one of light and darkness 
as of beat and cold in middle latitudes and much 
more so in polar latitudes. Now it was shown so 
far bach as 1893 that in cold latitudes plants require 
and utilise more diffuse daylight than in w'arni laii- 
‘ tildes. In the Arctic lands not only is the period of 
coulnniouR, or nearly continuous, daylight much 
longer tiian the penotl of liigh tempcniture which is 
linnt<‘d to a few weeks, but on account of the low 
altitude of the siin the ratio of diiluse to direct 
sunlight IS much giealer than m the tiopic.s, so that 
the intensity of tbfiusc dav light is relativelv great, and 
there can be no <Ionbt that tins factor is all'inij>ortant 
in pt'rmittmg vi'gelaliou to push mmh farther north 
than would Ik- the case if light were not able to 
some extent to u't'l.ue warmlli m the economy of 
]>lanls durmg llie Antic summer. 

The “ Northward Cour-.e of Empin-,'’ reviewed in 
N’atijrI' of June ip p S^o, bv I'r 11 . U, Mill, was 
written to coin.vt es.iggcraled views concerning the 
mhospilalilv ot the '* I'ro/en North," and to show 
the j.K»SM!)ilit\ ol si'tlU'iiu'nl in tlie Arctic lowlamls. 
Many uiteicslmg philosopimai jp!e>lious are raised 
theiem l‘or e.sample. il 1 >i Slid.mssou's generalisa¬ 
tion is souml l«» the cIIvk t that the negro, beset on 
all sides bv ternble i>atasil)( I'liemics, can move to 
the ;\Tcti<. and r<*in.un heattliv il vmlably protectenl 
from the cold, wlicieas llie more robust Eskimo 
uiimedi.itcU sickt'iis and dies ol germ infections it 
brought south, Ikk.uisc in the < omp.ii.diveh germ-free 
atmospheie ol the l.ir north lie has d<‘veloped no 
resisting jKmer. llu- tlioughtful reader will inquire 
whether the lugii .old Mureasing dt-gn-e of protection 
Uoin mfei.lioii wh»«h modern hvgiene and incslktiie 
Is <itlordtn!» to civilised r.iu's is not iK'ing purchasi'd 
at the expense t)l that resisting power winch enabled 
them to survive tlic iguoi.ime .in<! dangers of the 
past, so tii.il fiiri-results miglil toHow any fiunponirv 
w(tlulra\v<i( of the piot<( ling liami thioiigh some 
emergeiu v \l all event'., it is i lear that a sound 
iiu'ilual philc»s»>pliv will Imvc an ev(.' lo the tiaiigers 
ol t»>ddlii»g no less ilt.m lo those t)f undue e.sposure 
to .idvc'ise ageiK les [. ( \V. lio.S.VClNA. 

i7'lau/a Koad. I lamjislead, N.W’ p 
Vugust /<) 


Series Spectra in Oxy}>cn and Sulphur. 

\ 11 vv montlis ago I wiotc .1 jiaper (Abstract, 
I’hvsititl U‘iitn.\ ii, 710. ipi.p on '■ New^ Senes 
SjK'tlta in Oxvgen ’’ il was read .it tlie meeting of 
the Ameruan Physical Sucietv m W.ishmgton, D.C., 
last Apiil Some <iu<'stK)ns arose there concerning 
these series Ik'(,uis<‘ of their rather unusual cliaracter. 
Ilcme 1 le-jd'ologr.ip'u'd the spc lra of o.xvgen and 
obtaiiKsl dal > ih-i <on!um and extend my earlier 
results I also studieil the element sulphur, whicli 
losemblcs o.xvgeii in its .s|>ei lioscopic properties, and 
<ihlaine<l. for the tiist time 1 think, sitljilmr spectra 
in the region of wave-lengths shorter than .\2300. 

OxYt.i.N —'I'he new senes reported at Washington 
have been e.xtcude'l from two to seven and from one 
to si.x incuibL-rs resju'clively. No second member of 
Die third seru's was found In the senes terms listed 
l>elow, the I-'owltT notation is used wdtli the niodilica- 
tion tiiat /' IS used instead of /) for the common lu'ad 
of the new senes. '1‘his change was .sugge.sled 

to nic by Vrot. R. T Ibrge. 'J he wave numbers of 
the head of the scries are 109S33, 10967.1, and 
109^7. Only the shortest wave-lengtli of each 
Higher is not> 5 d, but the othcr.s were observed and 
;niay be readily calculated from the data given here; 
'}• . '^iS SX(?i X’s I302'37, 1039-26, 
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97^'5o. ‘>50'95. 937*85, 930*24, and '925*46 respect¬ 
ively; oI\-2l), ^D, . . . are ■1025*84, 97176, 
94873. 936*62. 929'59, and 924*92. The wave- 
lenpUis of oP^.j - Js are 1355*6 and 1358*6, while the 
oPj - r.s' line is definitely absent. 

SuLi'HUK—In extending: the spectrum of .sulphur 
into tfie extreme uitni'\'iolet, I used dry sulphur 
<ho\Kle 111 various prcs''iires in 1«)th tfie receiver arnl 
connected dischar^'e-ttihe «3f tlie \acuiini j'ralin^ 
spectrograph, 'I'he t<jilo\ving is a Imel sunimar\' ol 
some of Ihe results obtained. Sidplnir dioxidt* g.is 
lias a strong absnrj^tion b.tnd <'xiending lioni .\2V»o lo 
M700 where a nariou ;iud rcl.-iln «-!\ Iraiisp.irenl legion 
occurs, and tlien another ,d*soij>lion band extends 
from .SiO^o ind('tnnlel\' into tlic iilli.i \iolel 'Ihe 
tine structure ol ihe'-i' b.nids is uf>\\ iH-ing studied 
in this laboratoiv. t>\ using low pressures strong 
spectra have been o!)t,aned f\<*n in 1lH*se regions of 
al)s<jr]>tion *I hus 1 liav<* photogr.ipluvi the sparU 
and arc sjH’ctra ot sulphur ’1 lie sp.irk sjM^iiiuin 
consists ot tnan\’ lines .md grouj»s of hues and t‘xlen<ls 
to \350. The most protiinunt f«*alure ol the .in 
.spectrum is a nuniinT ol triplets of wale separation 
and cun.slaul freipuiux (hilennicc I hav<'cl.i'.silictl 
these triplets in senes b\ .lualogv wnh owgen 'Hu* 
series’ designation and w.i\e lengths arc - i.s, 

1826*35, 1820 5P i8"7*12. o/*,«u M. 36<)2, 

I.J33*27, 142511, ()/',> j.S. i,v<.-6.). 13-^i.v'^. 

1310*03. fil'j.f 2l>, 1185*53. IpSlOO, lp;2<»0, 

I-.[l2*02. !|O0}l, 1 p>| 55 , o/h^r, \IK 
13x3*22. 1310*26 . (the hist hue ot this triplet 
was not observed .1^ it is piobablv hulden by the 
strong oxygen triplet in this legion) o/h, i.s arc* 
at 1914*96, n>uo*.|7. and llie o/’, - i-c lni<* is dcMimUlv 
missing ns in owgim The lonimon liead o/’,,,., ol 
these senes eannol be .u 1 iiralelv < akulated ltr)ni tiu* 
data using the Usdlierg !.iw l-*)rtun.iUlv the term 
li* has lieen obs(']*\ ed (n* Mi issuer [.imuilrn th'r /7/vo/.-, 
56. 713, 1916) in Ills stiid\ ol llu* nifia ret), henee the 
luiad of Lliese senes ami .d) tin* oIIht terms may he 
obtained at oiu'e tr<nii tiu* alsixe toiTes]H>nding wave¬ 
lengths 'I'lius o/hj! has the values in tiei]uem v 
unilH of 821)82. 8 <i 5(). and 8^-,5| i’snig these 
values and the obsened wave leiigth.s, i.S . ^28-.:27. 
■2*S' - 13384, etc I hlaT siH'Ctra iii sulphui coinaitimg 
these ierms would exist in liie region of tlie lulr.a-rc-d 
and have not vet tieeii olvservisl 

Hoth the (ixvgeii and snlpliur spe<-tr.i desiribed 
above show similar waiai ttnsues. luimelv. the in 
tensities of the lines .iml their sep.ii.ilions .ire niveiie«l 
xis cotnjKired witli the known sjiet.tra «vt lluse ekmenls 
in the visible ami mfia reil, thus m tin* new spcilr.x 
the shortest w.tve leiigili ol e.uh Inph'l is luosi 
inlcnse, am!, as imiuated Iw the data .il«iv<‘, the 
frccpionev sep.UMtion is grealet betwi'cn the two moie 
rctiangible hues ot eai li tiiplet In both eleim-nls 
one tri]>let lias a nus-,uig hue i orresjiomhnglv )»lav4*<l 
This fact seems to imiu ate an inner (piantum leJafion 
which makes iw oetuneuve impossible. 

On the new' liolir theorv tlie vaU’nce level of oxygen 
and .sulphur is ;i 2.,. liem-c a /> or P l<‘vel and m\ data 
indicate this to be a iiiple level Ajiparently there 
exist one st.ihle .ind two niel.tsl.ible lorins of <‘ai*h 
of the elements .itoniu- oxvgi'u and .iloniK sulphui 
On the assnni}>ttoi! lli.il in both elements the o/'ia» 
level IS tilt' valence lewl, the resonana* ami ionising 
potentials of the st.ible tonns as caleiilateil from the 
data above are * for the oxygen atom, resonance 
9*1 r volts, imusation 13*56 volts, for atomic sulphur, 
resonance 6*50 volts, ionisation 10*31 volts. 

j. ]. Hopfielp, ' 

University* of California, Berkeley,’^ ' .. ' 

• , , August 3. ., . ' 


[It should be noted that m the fee^egoifttf com¬ 
munication the capital, letters P, S/D ftofer the 
new triplet series, and in the case of oxygen are not 
connected with the previously known “ singlet “ 
.scries for which similar dc.signations have been 
elsewhere adopted. Also, that the terms 13 are 
those associated with the previously know*n triplet 
senes of oxygen and sulphur.—hu. Nmiire.j 


Continental Drift and the Stressing of Africa. 

Mu ^VAVl,AM) in X-viiRi', of Angusi .>5, p. 279, 
brings forward wtugldy argnmuiUs, liascd on tlic 
lesults of the* Cicologicai Survey ol i'ganda, to rebut 
llu' usuallv’ acifpttd view Hint tlu* Trotectorate, 
like most of eusiern ,\trica, and pirobnbly western 
.Africa as well, has lieen predonnnanlly m a s^ite of 
tension I shall be surpnst'd, howeve’*, if uirther 
w«irk tkies not disclose (lie evistemi' oi at least some 
normal la lilting with a m>i tli ami soulli strike, showing 
the former existoiue ot east and west tension, it 
m.iv w<“Il be that <ompresxion and ti'iisum liave more 
than once .illerii.iled with each other in I'ganda. 
'riiere is no reason, too, whv a eh.inge of lontlilions 
m.iv nc>t convert a true nit vallov lormed m .a period 
of lonsum into one lioumh'd by reversed faults j. 

I am In no means preyiared to admit tl^t the liirth- 
of the imxm {supi'Kising u to liave in fa^ arisen bv 
seji.ir.tlion from llie e.irlli) must liavr necessan 3 || 
bt*en a “ lueie of oxtremelv ancient historv.’' SSr 
(li-orge O.irwin gives re.isons (or Ills belief tiiat it 
took j>l<ice eonsiclerably mon* than 50 ot (>o million 
years ago NowUr. 1 ioIim*s's calcuialuuis, based nn 
ilie iirammn !ea<l ratio of leitain minerals, show an 
antupiity o( alxiiiL 500 million vi-ars lor the beginning 
ol the Cambrian Tins would suggest tii.il the 
iutdcsling event in i|uesli(in mav hav*' oei urri’d .iL 
soim* time vvillun the hunts ol the fc/ssihferoiis r<‘Conl. 

i\(>r )s th(‘re any leasuii to believe tiiat it must; 
li.ive been marked bv stupeiidons tataslrophic dis- 
lurbami's .\ sphere <d tlie earih's si/(' vields itsell 
slowly but prat'luallv nnri'sisimgly to a tone acting 
L<»miiuiotis!\ upon it—m this i,.ise the (entnfugai 
^(oree due to its rol.itum, accelei.iti'd more by’’ 
ytl'v piogri'ssivc (oiulcnsatiou of us interior than 
7 *t*lardvxl bv llu* tulal m lion of the sun 

riv* ]>roccss ol sep,ir.iUon mav hav (’ been protracted 
ov(T a <oiisulerable time, more pei)ia]is than that 
U’prc's<‘ntcsl by asmgle geological ionnaUon Indeed, 
there IS a gteat <leal to )«■ said lor tin* suggestion that 
it mav h.ive commemt'd about tlic* middle of the 
Car!)Oniferous ami eontimied till the close of the 
'lYias, This would account lor tlie fact llmt in the 
pirtuni of the earth's crust winch has been chicHy 
studKsl, that IS to say the extr.i l*.i< die anxi, there 
appears l<.) have bivn ilirouglioul that lengthy period 
a general, though bv no means a complete, recession 
of the o4*ean, w’licli would presumablv be attracted 
towards the protruding ma.ss of the moon. At some 
stages ol this emergence the hulk of the atmosphere 
wonkl be allected in the same wav, giving rise in 
the region Hnti|KKlaI to llio moon to a period of 
marked rarefaction and cold, resulting in tlie Talciiir 
an<l Dwyka ice-age which has been recognised ijot 
only in South A Inca, Imt also m India, Australia, 
the Falklands, and South .America, all formerly 
according to iVegener, and 1 believe he is right, 
clustered about Africa. If there be any truth in 
this supposition we should expect the cKief period 
of tension in Africa''and its* surroundings to have 
■existed*,In J^esoaoio;- 4 u:«ii’«ariy,KaiiSi 05 SoiC'times, not 
■■Tn- thel’^laeorac ;orv;pft-CaoS&iiAi^^A'-'Th^ powerful 
Itidal'-acticm.'of 'the»fni 6 on,/.yhjJ 4 ;.^ti|l comparatively 

at. « W»&i . V t 



near tlie eaftk. 
that the readiustment 

lan;e poftioo bad been »aQOv{Sd',in'itJie'coTiiwtrf-'tji^ 
lonnation of -the moon vafti^ma^y effected.-in" as 
oast and west' direction. ' ‘ i ' 

la these' citcnmstaaces the excessive in^rldional 
folding wiiich Prof. Chamberlin pc«tulate8 as a 
necessary result of tidal retardation could not be 
looked for. 

The duel value of the furmulation of a spiNiulalivc 
hy pothesis such as I have sketched out is in illustrat¬ 
ing and emphasising the interest and importance of 
detailed study of geological structures, region by 
region and ptiriod hy period, Ihrougiiout the world. 
It will only be when we ha\'e all Jho fads before us, 
that we siiall lie able to solve with any assurance 
tlie iirobleins pr(‘sente<l by the present confignratum 
of the surface of the globe. 

Witl) rogani to the use of tlio words “ nit *' and 
'■ nft-vallc\’,” the hittiT was originally and properly 
used by Pmf. J. W. C.n'gorv for a structural valley 
due essonti.ilJy to tension, and 1 use “ nfl " in the 
currespoiKhug .sense- -of a split in the earth’s crust 
due likewise to timsion. This is in chxic m-conUince 
with the popular and Uterar\' use of the word “ nft.” 
Should at any future tune it bo dearly proved that 
tile '• grtMt lift valley ” was noviT in the whole 
course of its e\istetuo associated with oast and west 
1(‘nslou, it v\ouUl then, 1 submit, have no longer a 
right to the title John W. Evans. 

Imperial t'-ollege of S<'ience and 'ree.hnoU)gy, 

South Ivensington, S.\V.7, 

August jr. 


Stereoisomerism arnonfj Derivatives of Diphenyl. 

'Ini', < ase '5 of isonn'iism so far rccordetl among 
ilenvatnes of diphenyl, whether eonneded with 
oplic<iI .iclivity or not (jvenner tin‘.Uo-\vorkers, 'rrans. 
Cheni boc.. bi^, eb.). are interesting from 

tile point ol \iew of llie possilnhly oi the icxistcncc 
<ii n slal)l(‘ para - bond in Ix-n/ene mid, more 
parucularh, in dijihenyl denv.Uivcs, Thus, anv 
2 j-deiivalne of diphetiy! should be capable <»f 
optical nctuity on l!ie basis of tlu* general formula : 

^,CiI /Ch‘-d:il ^ 

('ll --C-C C)I 

■ni- t'H/ 

wiucii re\eals the presence of four asymmetric carlKin 
11 toms 


i 0 o). ^Th^Ja-ttex! aafh 6 r' 5 t*t«s (foc.-etf., p.*^) :• 
“ TTie fiwt obsftTvation of a seriw of layers'(produced 
by periodic-precipitation in gels) ‘ fnu8it'l»'.a5cribed, 
to Lupton (Nature, 47, 13 {rSQa)),’’. . it.'jlnay be,; 
observed that Ord published ex^runep'tt tbofore-; 
this date on tlie formation of calcium-CMcaUte in 
isinglas.s gels. Details of the.se ex}.ierimcnta ar^ 
in his book The influence oi udloids upon MCys* 
talliuo h'orm and Cohesion,” Jamdoa, 1879), wfdcb, 
m the writer’s opinion, has not received the attMtlon 
it deserves. It appears from the jiaasago ■ quoted 
lielow {i>p at, p joS) Unit Ord before 1879,(the 
actual date of the experiment is gi\ en in the text .as 
March 12, 1809) had obtained stratified precipitates 
of calciuni oxalate; 

” The ileposit (of calcium oxalate) was not uniform, 
but somewhat stratified, forming a layer of greatest 
density near the cahuini solution, a layer Of less 
deubity, with some opalescence, near the oxalic 
solution, and snu'ral iuU-vmcdiate lavcrs of still less 
deiisily, wilh allcrnak span's oj extreme scantiness of 
deposit.” 

In the hghl of these facts it seems that the priority 
of the <hscover\' should be taken bv Ord. , 

J. k. t. Hepburn. 

119 Richmond Kood, London, N.i, 

.August iB. 


Urease as a Product of Bacterium radicicola. 

Till-; lotlor by Ihof XS’erner in Nature of August 
n ” On the Ihesence of I'recisc m the Nodules of the 
Roots of the Legiiminons Plants,” induces me to 
-Slate that iireaw' is aho proilnc.cd by the pure' 
cultures of JJacknn>n radu.uolu, and much more pro-, 
fuselv than hy the nodules. Such forms as Vtcitv, 
Tnlolii, Visi, are paiticularlv strong in this respect, 
wliilo Ormlhopoilii and I npnn are l)ut feeble urease- 
producers. 

It IS interesting to ob.serve that urease is alki, ul 
certain cases, a product of the normal papilioniccous' 
jilants, first discovered hy Takcuchi in the beans 
of Soja hispida, an<i by me in the secds^and the rind 
of the branches ol Cyiisus Laburnum and Qlycine 

chineiisis 

The simpU*st way for the demonstration of '^he 
cD/yiue IS the plalo-niethotl winch I have described' 
in CeniralUati /. liakterudoffic, 2tc Abt., Bd. 5, p. 


hrom t!u’ same ptilnf ol view, the i.sonicnc dimtro- | 3 - 3 . 18*13, and Archives Slerlandaisn, 1895. 


bfii/uhnes (ef hir example. Bratly and McHugh, 
'Irau',. ('hem. Soc., 1923, 1^3, ^047), and some of the 
.subslmiccs <lerive<l from them, also contain lour 
a.symmetric carbon atoms, allhough this, tyja? doe.s 


however, H. radii leola docs not grow well on brotli-' 
gcl.tttn, or ycast-decoct-gclatin with ij per cent, 
urea, the detection of the cnzvmc must be made 
with matci-ial taken h'oni co!f>nies previously grown • 


not include cases of ojitically active substances at 1 on ix-as-leaf-gclatiii, with 2 jier cent cane-sugar, anrl 


present 

The above suggestion opeus up a large field for 
investigation. It is interesting to note, m passing, 
that diphenyl forms a teti-a-o/.oiiide, which may 
indicate that the para-bomhal condition is favoured 
even by the parent hydrocarbon. E. H, 'J’urnkr. 

East Ixmdon College, 

- Mile End Road, E.i, 

September 4. , ’ 

The LleeeganA Pbenomendn—HlstOflc^l^Note. 

The discovery, of-^e 
stratification* in 
Archn, 


then used as little lumps, placcsl on the yeast-decoct-. 
urca-geiaUn plate. After a few mmntes the beautiful ’ 
” iris-phenomciion ” becomes visible if urease 'is, 
present, as a conse<|uence of the production of 
ammonium-carbonate which precipitates the calcium-, 
carlKiiiate and calcium-iihosphate in the,particular 
manner proper to this cxpeninent. The addition of 
some calcium-rnalate to the yeast-urea-gelatin' en- 
hancc.s the sensibility of the iris-reactiou. 

The discovery of urease in B. Yadicicola was the 
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The Study of Man.^ 

liy Prof. G. Elliot Smith. F.R.S. 


7 N' ibfs address I propose to give a skeirh of ihe 
J progress that has recently been made in some of 
the manifold branches of study roncemed with the 
nature and historv of man and his aebievements, .anti 
to Miggest how they l an be l orrelated .‘ind integnitetl 
us a real science of man with a distim tive <lis<-ij)]inc. 

TJie recent discoN cries of the remains ol Rhoilesiun 
man and the Nebnishu tooth Iia\e added a new sjieties 
and a new genus t<j tile liunian fannlv, and two ton- 
tinents to the known donudn «>[ its (“Xtinel memlK'rs. 
Intensive studies of tlie whole serii's ni lo.ssii remains 
and comparison with the living raees ol Homo •lafucns 
have made it possible (or us to constriiet a l.imily tree 
ol the lloininida*, and lo dniu eertain inferein'cs as to 
tlie nature ol tlie e\oliil.ion.ir\ thanges that liu\e 
oi'cnrrcd within the iuiman hiniilv sinei it fuM eame 
into existence. From .such investig.ilions it apjiears 
that some oi the feature.s regarded as distinetiw ot itie 
highest races oi men are tern|)<irar\ phases in the lower 
raees ; and, whut is rnueh more striking, many o! the 
anatomical traits generally sujiposcd to U* peiuliar 
to tlie human lami!>' are hnmd in new-born gorillas 
and eiiimpanzees. but uie lost b\ these apes lielore 
they attain their maturity. I'loi Polk.ol .\msU Hiain, 
haij recently iieen stinhing this remarkable pheno¬ 
menon,® and ims attempted to interpret the laets b\ 
the Batesonian panulo.s tiial man has aiiained tlie 
human status and the lugiur rmes ha\c .\d\anced a 
stage beyond tlie lower, not }»\ ilie aiiiuisition ol new 
characters, but, by mluluting llie lull di xelojimnit ol 
his ancestral traits ! am unable to ;u(e|)t im dis¬ 
tinguished Inend’s speculations, l-or man's mental 
powers and the brain that makes ilu-ir manileslation 
possible cannot be explained sinipK .is an unveiling 
of possiliilities dormant in his aiueslors. for they are 
positive additions to Ins eipiijiment v\!iich repiesent 
in’s distiiielive tharacLeristie. There is, howe\er. tins 
germ of truth in IVol Hoik’s claim ; tlie apc.s lia\c m 
many re.spects dcjiarled luniier Irom the primiliM- 
dnce.stral type than man hu.s m that they have become 
more highly spciialised in adaptation lo .i parlieular 
mode of life. Tiiey !ia\e Io^l not onl\ many primitive 
traits tliat man has rctaiiiefl. but also the iilasticity 
and adaptability that jikneil a «lecisive part in the 
attainment of man's mental pre-emiuenee. 

I propose iierc to suliinit .1 tcntativi- |X’drgrce of 
man’.s Primate ance.stry ba.sed ujxm the results of 
. intensive studies in tomparatiw anatomy and em¬ 
bryology, and di.scin cries in palieontology, and lo use 
tins a.^ the basis for a sludv ol the progressive changes 
in the brain, which prepared the wav lor the evenlual 
emergence ol those attributes oi mind which distinguish 
man from all odicr hv ing < reaturcs. 

In the course of tiiis in([uiry we shidl see that during 
the process of evolution man’s Primate ancestors 
wandered from America to Hurope and Asia, iUid that 
such world’-wide migrations luive been continued by- 
certain of theirV^scendants evcr.S'ince, providing tj». 


new environments- which weeded out those members 
of the order that failed to adapt themselves to new 
circura-siances or to s])cciah’.se and drop out of the race 
for the attainment of a higlier statu.*-'. Nor did this 
migration cease with the advent of man himself. He 
ha*. e\ er Iktii a w'anderer upon the fare of the earth j 
and not until the invcnlioii ol civilisation did certain 
groujxs of hum.in l«'ings brcumc anchored in definite 
UK'.iIitics, One ol the gieul sources (;f confusion in 
modern .anthropological discu.-'siems is the iailure to 
distinguish iH-twwen the migration ol populaLinn and 
the (lin'u.sion ol 1 uilure : in other words due recognition 
IS not given to the fact that a small group of jieople ol 
a higher culture can inijiosc tlie latter u[)on a large 
<'oniimimtv without necessarily eflccting anv recognis¬ 
able change m the pli\sj<-al characters oi the people 
as a whole. 

Tin; OiscovT'KN or Trr-WKnAMhx’s Tomb. 

When the programme for the HrilisU Association 
meeting was lii.sl tentativel) clrallc'd, more llum six 
months .ago, the attention ol the world at huge was 
Hsc-d upon the Theban Vhillcv of tlie Toinlis ot the 
Kings, and the name of the* insigMificant pliaraoh 
'rulankhamcn was on evciy one’s ii]is. 'Hii- oK'mis of 
the .\ssoiiation then dec iclecl thill tin- evening lecture 
should Ik- ilcvoted to an e\|>osition ot the siiiauific 
results (d the txplor.itiou oi TiU.iukhanu 11 s tomb, .ind 
it was itoped that Lord t’aniarvon would have- pie- 
bidedalit. 1 need imt dwell upon llie tiagic events 
winch have made imjiossilile tiie reahsation oi eilhcT 
ol llic'se proposals, laird ('aru.irvou'!-dc.ith h.u de.iU 
a, verv serious blow to Lg>plain studies ]ust at tlie 
moment when it is more liiun ever nnporiaut tiuil 
Hnlish ]ir»-slige in Lg\ pt as a sc-iioii.s pat ion ol an lueo- 
logiral study should be mamtaim-d and si rc ngthened 

The work m 'I'lilankhamen’s tomb li.is uelcled 
singularlv little inlorination ol direct scientilii value. 
^Vt there arc ceitiun aspects of this da//.hng illumina¬ 
tion of the last phase o) the c-ighteenih dv nasty that 
are w'orlhy ol attention. 1 need iiul empb.isise the 
value of this discover)' in forcing upon the attention 
of the world the. vaslnc-ss of the m'liievements of the 
anc-ient Egyptians in the loiiruenlh centuiv u.c. 
a lime when some •»( us have lieen trying to impress 
tiiis fact upon students ol anlhropology one cannot 
refrain Irom acknowk-dging tlie debt to Mr. Howard 
('arter lor having accomplished in one winter what we 
have been striving in vain to do at the British Associa¬ 
tion lor more than twelve years. There is only one 
}X)int in connexion with this discovery Lo w'hich 1 can 
refer Iwfore 1 turn to consider other aspects of the 
.study of man. 

Thf. Search fur Golj>. 

The yast quantity^ of gold actually found in the tomb 
is oppmtof ipeciaJ.interest, for it rais^ problems of the 
•Utmost.S%nificajtce w{th.reference t9_ the part played 
‘by thif&hitively'u’selcss venowmetaj[,in the history of 
- A*. lost the use of 

ife^Sf^fcife^ioentsmplate a stage 



in history before gold edoage was ahhod^-^; 

the metal was being used as'tribute. GbldVas ' 
first metal used by man, and it was the arbitrary yahic 
attached to it for its supposed magical properties as an ' 
elixir of life, that initiated the world-wide search for it 
which has now lasted for sixty centuries, although the 
motive for the search—in other words, the reason for 
attaching so peculiar a % aluo to the suit yellow mctol— 
has changed. TIio scarrii for gold has been the most 
potent influence in the development and tlie spiead 
of n\i]isiUion, From the jiictiires in the tomb of 
Tiitankharnen’.s \itcroy Iluv.we leain that llie gold 
was ohiained tnnn Nubia and tlie Soudan, and wv are 
also j^hown the pernliar types ot ships wht<-h brought 
this trilnile down the Nile. Tlie demonstration of 
the effects ui such c\ploiiati<)n upon the Soudan 
lias re<'ently been reiealed f»\ the investigations of 
Prof. Heisuer, vvhuh have proiided us with an objeel 
lesson in the process ot culLural dltTusion siu'li as has 
been iiujijiening m e\(‘ry jiarl of the \v(»rkl since then 
In modern tunes we have seen it tn tin* 'rransva.d, m 
AuslraHa. and m ('ahlornia- the settlement ol rel.it- 
ive!\ small bands of nniuTN to get gold and im ulentalh 
to ])lant in Iiilherto waste places ol the eaitb cerlain 
of the ckmu nls. uood and ba<l, ol our euilisation In 
the Solid,U! i!urtyfi\( <enturies ago the Kg\plians 
were doing what our own peiiple me now doing in tlie 
'I’r.in'V.i.il A relalnily small b.oid ol people of 
higher i ultiire weie making um- ol tin- lot.d population 
to eS]}lo!l thi gold to wiiicb tin- latter h-td j>re\i<m>ly 
alt.II iiul no \.due As ihe resull o| tiu seitleinent ol 
cultured iinmigraiils m then midst c<-n.un ol their 
(iistoins and iiehets weie mlojUed bv the indigenous 
iiilMbitaiUs ami bli'iidn! with thtirow'ii (iMnms In 
a rqjoit upon Vrol. HeisnerN work m I he Soudan wlm li 
! Mjbmitled to liie llritish Assoi lation in joi s (Report, 
p iSo; the tails relating to this ia«ml and (ultnral 
mi\inre were suinmansed 

Tlie geograjiim a! (hslnbution of arrhieological re- 
m.iins and the leatures oj the lulture reveal to every 
one who IS willing to le.ul the plant story told by 
these tin Is, first emphasised In Ml. W J.jVriy.that 
the same proiess has hi-eii gv>ing on evei sime tin* 
first eivilisation was invented.and that it haslHrn the 
chief motive lor tlie diffusion of tullure throughout 
the world. \Mu‘tlier one examines the disUibutkm 
ot the ea.r!iesi monuments in Simlhem India, tlie 
scttleim-nls mentunual in the Kig Veda in the North- 
West, the distribution of am ient settlements ni IAtmu, 
Siberia, the ('aiieitsus and Asia Minor, or further afield 
from the uncienl Ikist in Europe and the llritjsh Isles, 
in ;\frica to the Niger and Zunbaliwc, in the luiuls «( 
gold in Mulavsiu and Eastern Asia, and further still in 
Ainerii a, we can read the same .story, the .suinc motive 
and the, same resull of the exploitation ol the loeal 
natural resources by the native ])opulation under tlie 
direction of relativefy small hands of alien immigrants. 

Many other materials to which a magical nr economic 
value w'as attached played a part in this process of ex¬ 
ploitation. Resin, timber, pearls, copper, flint, jade, 
turquoise^ lapis lazuli, amber, tin, and eventually all 
metals, were some of the more^btrtisive’lures that im-; 
pdlcd men to fembark upon dny’adventurt,'howler 
hazardous: -ind the'se^ ftt 
sible 


. exp|aiiat 5 oa' 6 r^ch‘'^t .Hithetto l^been'^ofescuro.in 
the history of civilbadi^.* ' ' v V'■ X ^ 

\Ancient MAm’ERS. r '*'' 

Considerations of lime will ])ernut me to refer only 
to one a.spect of this world-wide diffusion. jThc 
pirture.s of the luiats used by Tutankhamen’s viceroy 
reveal lertaiii [Kruliar leatiire.s which were adopted 
also in sea-going ship.s in the Mediterranean and,,Eryr 
ihroian Seas. TIil-m* distini'tive methods of ship¬ 
building have Ik-eii preserv cd until tlu; present day in 
the Vietoria Nyanza in East Africa and in certain parts 
of the Malav Arriiijn-Iago. They are also revealed in 
quite unmistakable lasiu’on in sculjitures of the Early 
Brou/.e Age in Sweden, lb-re there is a specific illustra¬ 
tion not only ol the fact of lIic vvurld-w'idc diffusion of 
<-ulture but also of the chief means l>y which it was 
ellected. 

Thk Nvw \fsios IN A.NTlIROrOI.OGY. 

The investigation of tiu- iactors involved in this 
demon.stralion ol the unity o! civilisation brings to 
light the motives that prompted its origin, and provides 
Us with a new insigbl into the veal meaning of customs 
and beliefs, li toiuains the geim of a new method of 
a|)pnia( b to the prol>lenis of ])sychology, and a means 
wluTcliy in tune tiu- uni!ieatii>n ot anthropology will 
be elfet lt d aiul a rc.d scu-iue of niatj created. 

During tlu- Iasi ivvcKc vears there has been a pro- 
fiiimd I lunge in most of the fiekls of investigation 
»-onccrne<l with the studv of man. Not only has there 
liecn a lull liarviM oi m-w Imts and a fuller under¬ 
standing ol the meaning of .such knowledge as we 
luisscss. l)ut also there iu^ begun to emerge a radically 
mw altitude lovv.ail the problems awaiting solution. 
(Iitlu-rto tin- invcsiigaior who loncL-rns himself with 
tlu- pnibleins ol iunnan strut lure and function, of the 
r.u es of man, of the fosNil remains id' man, of evolution 
and uilieriiance. as a rule lias reiu.scd to discuss customs 
I and bclit-ts. arts and crufts, soci.d organisation, and the 
; psycludogu al .ispects oi anthrojiology which are now 
j <ommonlv <'alled cultural. 'I'lie two branches of 
I anliiropology liuve i«-en v'ultivated in water-tight 
I conqjartmenis, and the tact that the results achieved 
ill each of tlicm have lar-reaching .significance for the 
interpretation ot tlu- proidems of the other is as a rule 
totally ignoR-d. 

During recent years some of the more far-seeing 
students of man have been in.sisting upon wliat the 
late Dr. Kivenj i-al!ed the unity of anthropology and 
the urgency of the need for more co-operation between 
the diflereut fiekls of research.-'* lentil such integra¬ 
tion is effected there can hv no real science of cnan. 
In this address 1 propose to give a sketch of .tbe.new 
trends in anthropological tliought, and to sugge^t'how 
they may be unified and focussed upon a definite atm, 
the interpretation of man’s history and human-conduct, 

Perhaps a simple illustration will explain the value 
'of the ^correlation of physical and, cultural studios. 
^Twelve years-agQ, when attempting to interpret the 

-‘•'''-fife. a< Anttwoiwlodr.” Jovm. Xo>«l 

W* th* subji'K, 
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results of the study of ancient !%}^tian'.reniains)',l^, ;t^,earl^histp^ of civilisation, but also by implication 
plotted out on a map the geo'imphical drttrilnition of' ‘g,in creating a bias'in favour of the untenable hypothesis 
an alien people with easily recognisable distinctive' that there is aJiecessaiy connexion between race and 
features thftt began tp make its way into thp Egyptian culture. 

Delta about 3400 n.c * This jKsopIft, which played a The prew^f of the fart of this widespread diffusion of 
definite part dn Egypt,, Babylonia, Crete, and the ancient culture is provided (c) by the positive evidence 
Mediterranean, and csperially in Britain, conld he that it did occur; (i) by the fact that in the hi.^tory of 

traced without much difficulty to its homeland in custom and invi-ntiun knowledge invariably has spread 

Western Asia. Having rciuhcd this stage in inter- in the w^ay we po.stnlalo, and has ever been the chief 

preting the facts, 1 was greatly pertiirbefl to find that incentive to progress in the new foci; and (r) by the 

this same unmistakable type was luiind wides])rcad psychoIng\ of invention If then, it i.*; asked, the fact 

throughout Polynesia. Ihuing foiled to get any he!]) of diffusion is so certain, why is there so intense an 

or en('ouragcment fnmi anthropologists, either on the opposition to its adTnis.simi ? Why do the majority 

phy.sical or the ruhurul side, to jnirsue this subject oi ;intbro|K)logists cHng to a theory that i.s .so obviously 

further, I had no alternative tiiun to re.sort to etlmo- false } Tlieir attitude and method.s o[.e\ asion become 

logical studies to see whether I <'ould not disiover more intelligible if one goes Ixu k three centuries ago 

cultural evidence to s)h<1 some fight njjon the un- and studies the arguments of the people who refused 

doubted facts of race, < oncerning whu h 1 was satisfied to admit tlie error of the flat-earth In potfiesis. If it 

that I had tinshakuble e\ idem e ol \\ widespit'iul be urged that the o])positioii in that rase was essentially 

migration of people. In Poivnesia 1 found the same tiK‘()l<»gieul, it lan be claimed that mediuAal tlicology 


general associations iM'tween the distribution of thc.se 
distinctive people atul the prut tic es ol megalith- 
building and mummificuliftn us I hud previously found 
in the Mediterranean area and Western Asia; and 
when the evidence came to lie studied intensively it 
seemed to eatalfiish upon unshakable foundations tlie 
fact of the unity of tivilis.ition and the world-wide 
diffusion of culture in early times. Tliis conclusion of 
course lia.s been wamity t-ontesied during the last ten 
years, during which, howewr, its opponents luue 
repeatedly shifted tlieir ground and taken up new 
lines of defence. While tlitre is not a mtu)) ol doubt 
as to the ultimate issue, it is clear that there will lx* u 
prolonged conflict such as in tlic past was necessary 
to convince people that tiie earth w'ns not flat, or tliat 
man w'as really e\ol\c(l from a Simian ancestor. 

There arc two points in connexion wilfi this theory 
tliat J want spe<ially to mention.- («) its I'curing 
upon the problems ol ])hysical anthropology, and {!>) 
its relation to ps>( bolngy. ll it <*an be demonstrated 
that at certain scattered localities widespread tlirougli- 
ont the world tlie gi-rms ol the tommon cnjlisation 
were planted by immigrants, the rciognition of the 
presence of the lattin at some places and not at otliers 
is a fact of cardinal imjiortance to tlie student who is 
attempting to interpret the j)u/./ling results ol the 
intensive study ot rare in localised areas. Wlien (uie 
■is dealing with regions like Oce.inia, where the popula¬ 
tion is .the result ol relatively recent immigrations, 
probably none of liu-m more than twenty centuries old, | 
such considerations are < Iearl\- the essence ol the whole 
probJem. 

I need say no more in justification of the fundamental ' 
importance of the close correlation of the work in 
physical and cultural anthropology. They are parts I 
of one and the same problem, which cannot he solved | 
unless both classes of evidence are given their proj)cr 1 
value. 

^ One of the greatest o)istaclo.s tltat lias barred the way 
to such collaboration has ))een the persistent refusal 
On the’j)aTt of ethnologists to distinguish between- 
diffusion of culture and migration of'- peopk.’.; 
confusion that Uaa arisen from has 

reaching ntH,merely 


lias nota monojKily of dogmatism against the ad\ance- 
ment of siienec. The errors u! ethnoiogual dui trine 
that .still hold tlie field are largely the outuauc of 
certain incidents in tiie sixties of the nineteenth 
century, as the result of w'hith {a) the tcniis used by 
biologists ill tlie Darwinian I'ontrowrsy were mis¬ 
understood and misa])plird, ami (h) in the confiii t with 
sueh apologl^l^ .is .Archbisho]) Whatcly and tlie 3 hike 
of ArgtlD'* the ethnologists not only made < laims that 
recent rcseurcb has sliown to !)c w'holly mdelensible, 
but also laid down tliese false (lo^'trinc^ with all the 
j)ontifi<al air ot infallibiliiy wliah iinconsnously they 
smu lo lm\e adopted from their theological o}>ponenls. 
In recent times the attempt has Ixen made to bolster 
up this false ilaim by certain specious ]>.s>iliological 
argumenls; and tlie iiest hope lor ruhling anthropo¬ 
logical M ience of so .serious a hnidrame to jirogress 
is lo be found in the adoption (*t seiious ]isu’lio!ogii al 
methods in tlie investigation of (ustorns and btliei.s 
and the inteqiretalion of the history ui cit’ilisation. 
Nor would the benefit of this (losir tonelution bi'iween 
ethnology and p.s\chology lie one-sided. Psydadogy 
has at least as muth to gain as ethnolog\. For the 
inxestigation of the meaning ol mvlh and lolk-hne, ot 
lU.stom ami beliel, is coming lo {day an increasing {>art 
in the study of human behaviour. The further de\ elop- 
meut of this tendeney is eeitain lo fie the <-hief factor 
in ridding aiithro{>ologiea! studies of the eiieumbrani es 
of error which still humjier their gruwtli. 

Mans Distikctivk .Attributk. 

The study ul man can only beiome transformed 
into u real science when man’s really distin<'tive 
attribute, the natuic of the human mind, is made the 
, chief subject of anthrojKiIogical imjuiry. The value of 
I psychology as the great integrating factor in anthropo- 
logv has recently been explained w'ith great lucidity 
by Dr. Malinowski, aud in tlie rest of my address I 
want to .suggest that the extent of its possibilities for 
effecting co-ordination.^is..even much wider than the 
,dtiims- he,inadc/for iC.-.Psycholo^ can become the 
|boni»T^i«ffi’v^tWi^a.^j5?«i<^beaof,,S^ntbT6pological 
a 4 »tinctive .dis- 

Vlll|^*r^ tTi^ffiir.l!lirf nf etc., vol. 1., 
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cipline can be developed to- jusdfy the acation of a 
real science of man. 

Tiie full recognition of the mechanism of the diffusion 
, of ailture involves a new orientation in psychological 
smvestigation, for it points the way to the true cxplana- 
of the origin of folk-lore and m\th and of custom 
aim belief; and it throws a new' light upon the springs 
of human at'tion and upon the problems of social and 
political organisation and of education. The outanne 
of this new movement in ethnology will l>c to effecl a 
closer iiond of union w'ith real psychologx and through 
psychology w'ith the biological sciences that are 
essential for the full appreciation of the meaning ol 
mental evolution. 

It is too often forgotten by students of man’s evolu¬ 
tion that the fundamental distinctive feature of ilie 
human family i.i the natun' and rangt* oi the powers of 
mind, which differentiate, it from all other living 
rreatures. Tlie chief aim ol the iuterpreler (»f this 
evolution should lie to offer some' cxjdanalion ol how 
these, distinctively liumun attributes were !icc|iiired. 

With his usual fa' ihty of exiire-ssion Sir james Frazer 
puts this view with great lorcc. It is all the more 
welcome Ik-'-uusc he, who .so Irecly u.ses the lliejir) of 
the indcpcmicut evolution of behet, reproves another 
ethnologbt hir too exilusivi' a devotion to biologu-al 
mclltods of interpretation and for forgetting '* the |xirt 
liiat human lliouglit and will lane pla\ed in mouhiing 
luirnan (lest nn . ' ilc says that s«mu’ «)f lu:>«olh agues 
*’ w'ould write the lustorv of man w'itbout taking into 
aci'oiint the things tliat make Inin a man and dis¬ 
criminate him troin the lower animals. To do this, to 
adojit a common c'oiiijianson, is to writi- the pla\ oi 
‘Hamlet’ without the Prime of Uenmark. It is to 
attempt the solution of a (omplex jiroblcin wink* ignor¬ 
ing the print i])a] hictoi wliitli miglil to come int«) the 
calculations. It is, ius ! iiaw altcsuly said, not science 
burn bastard mutation ol it. For true st lence reckons 
W'ith ail the elements of the ]irohkin whuh it sets out 
to .solve, ... In particular, the scienu* wdiali deals 
with human .sociciv will not, il it is trulv scieiiiiru, omit 
to reckon with the tgialities whit li distinguish man from 

the beasts.” 

It should, then, be the fundamental aim of anv move¬ 
ment to integrate the forces ul anthro|K)l(>gital imjuiry 
to provide an cxjilanation ol h(»w man acfiuired his 
distinctive position and how prisisely his behavitmr 
was modified by the attainment of such heightened 
powers of tliscriniination and aliility to profit Irtnn Ins 
experience. 

The Evolution of the Human Brain. 

Intensive research in comparative anatomy and eiii' 
bryology and discoveries in palieontologv have made it 
possible for us to reconstruct man’s pedigree with a 
confidence that hitherto would not have been justifi¬ 
able. Using this .scheme as a foundation, w'c can deter¬ 
mine precisely what stnictural changes, espceially in 
‘the brain, were effected at each stage of the progress of 
the Primates toward man’s e.state; and in tin* light of 
the information afforded by physiology and clinical 
medicine we are able'in, some measutc to intetp'et the 
meaning of each Of the stages iii'^the at'taimaeirt.of the, 
distinctively'hnmati attributes’,oft]^ 


In an address delivered at the Dundee meeting‘of thi 
British As.sociation eleven years ago, lind elscwhOre or 
several occasions since tlien, I have'discusBe(J*''thi! 
problem : but I make no' apology for returning to • its 
<‘onsidcration again. For, as I liavc said already, it is 
the fundamental question in the study of man j anc 
recent re.searrh liu.s cleared up many difficult points 
since 1 last spoke on the subject. ' ' • • ■ ’ 

JCven licfore the beginning of the Tertiary period th< 
trend Iiad already been determined for that particuloi 
line of brain development, the continuation of w'hicl 
eventually led to the emergence ol man’s distinctive 
nttnbiite.s. Moreover, man, as ] said in'jpia, is 
ultimate prodiut of lhiit line of ance.strv' which was 
never conqicllcd to iiira aside and adopt prottetive 
.speciulihiition.s, either of .stnicturc or mode of life, w'hich 
w'ould be fatal (o its plasticity and power of further 
development.” ' ’ 

Vi.KioN THE Foundation of Man’s Mental 
Powers 

The first step w'us taken when in a very primitive and 
iinsjiecialised url«jreal mammal vision became the 
dominant simse, by wliich its mov'cmenls were guided 
and its liehaviour so largely determined. One of the 
iinmediute rcvsiilts of the enhancement of the import- 
ame of vision was to awaken the animal’s curiosity 
concerning the tilings it saw' around it. lienee it was 
Iirompicd to handle them, and it.s Juinds were guided by 
visual control in doing so. This brought about not 
merely increased skill in movement, but also the culti- 
v.ition ol tlie tactile and kina.'bthetic senses, and the 
building u]) of an empirical knowledge of the world 
around it l>v a correlation of t!ie information obtained 
cvpcnmentall) by vision, tom h, and movement. The 
acquisition of greater skill affected not merely the hands 
but also the ccniiral inei'buni.sms t hut regulate ail move¬ 
ments ; and one of live w'avs in which this was expressed 
was in ilie attainment <i{ a wider range and an increased 
pn'cision ol the conjugate movemont.s of the eyes, and 
e.v])ecially of a more accurate control of convergence. 
This did not ncc'ur, however, until the flattening of the 
Ijwe (reduction of tlic .snout) alkm'ud the eyes to come 
to the front of tlie head and look forward so that the 
visual fields overlapped. Moreover, a very complicated 
mechanism had to lie developed in the brain before 
these delicate associated movements of the eyes could 
lie cfTecuxi. The building-up nf tlie instrument for 
regulating these e>c-m<jvements was the fundamental 
Uctor in the evolution ol man’.s ancestors, which 
oiK*ned the way ior the wider vision and the ])oWcr of 
looking forward that are .so pre-eminently distinctive 
of the human inteliuM't. Our common speech is per¬ 
meated with the symlKiIism that jirodaims the infiuente 
ol vision in our intelh'ctual life. . ' • ■ 

The first stage in ihi.s process seems to have been the 
rx|iansioii of the prefrontal cortex and the acqiii^tion 
of tlie power of voluntarily extending the 'j:ang6 of 
conjugate movements of the eyes and focussing them 
upon any object. Then came the laborious pfoeess of 
budding up in the mid-brain the instrument for effecting 
,tbc^ cpmplbt adjustrnfints automatically/ so that the 
'^imlU'was^^n'a'bh.tio fix itsj^aze'Updn an olijeot and 

' Itdifi I. Huh.Vsr,*‘'IaaLOculQ(Doloi J^ebu^in TiiT>iu»an.l NvcticcbUk,” 
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'to concentrate its attent^p^ upon tlie tWng seen rathv 
than up()33 the ^nuscula^ uct incidental to the process 
- of seeing it. This represents^tlic gpfm of attention and 
of mental concoatration in genera]. ^ JhU the ])Ower of 
automatically moving the eyes with such accuracy 
that the images of an object upon the tw (3 retina’ could 
be focussed with })re<'ision u))on (‘x:irt]\ (orrespondmg 
spots made possible the ac(juisition ol vtere<JMO])i< 

\ liioHj the ability to appret iate the imm. solidity, 
and exact position in >pa«e of objecK. It also ]ire- 
pared the way for the (h'vclojauent in ea« ii retina ol a 
particularly sensitive s])ot, the in.unla luteii. whieh 
enabled the animal to apjirei i<il( tlie lixLure, eoloui. 
and other details ot obje< ts '>een with mu ii more pre- 
<'ision than liefure. Heine pruiubly tur the first tune 
in the history o! ii\in;: iTe.ituies an animal ai-«juirid 
the power of'" seeing- " tn the sense flial ut osmk rate 
vvith that verb. Tin attainfiient of tlnst new jMmers 
of exiU t vision iuiliier 'stimulaled tlie animal s«nriosit) 
to examine and handk the objoits armiml it ami ]»ro* 
sided a more dlicieiU lontvol ol the bands, so that ac ts 
of increasing degrees oi skill ssme learneil ami nimdi 
mure delicate powers ol tacliic disc nmin.ition \\ue 
actjuired. Out ol these e\p<Timents also lhcr»‘ emergid 
a fuller ipiprcsiation ol the natnu- ol tlie objeifs seen 
and liandk'd and ol lh<' natur.d lorci’s tiiat miliumed 
the (ourse of es'cnts. 

Witii tile aequisition ol this new power of leanmig 
by expernnentalu'ii. esents in tiie ssoiid .irmind llu 
animal adjuued a lullei rm-aning , and this enriched 
all its expeneiin . ni*l nurds th.it svhieli appc.dcci ii» 
the senses ol sigh! and touch, bat hi'.iniip also Thus 
in the .senes ol Pnin.ites theie is a sudden < \));u.sicm ol 
the acoustic lorte.s as soon .is slereoMoiac sision is 
acquired, and the s isuak tai tde. niolor .ind pielrontal 
I'orlex also led the stimulus .ind beam lajadly to e\- 
jund. This increase oi the amhtors leintors is ex¬ 
pressed not onl\ m u m.uked nu reuse ol acoustic 
discrimination liul aiso bv <in imre.iM- in llu- jMiwer ol 
vuea! es])ression. At a imi< h lutei stage- t'l esoluiion 
the fuller cull^'ation ol ilu-se jioweis lonh-rreil upon 
their possesso* the aliilus loiUsise an moiisiic ssm- 
holism eapabk- cit a inueh widei langc-ol usefulness ihan 
merelv coiue\ing from one indivKlual to anotiu-r eras 
expressive oi dirferent emotions. For wlien true arli- 
culnte speech was aecpiiied it bec.ime jiossibk- to ion- 
vev ideas and th<’ results ol c\]>erjem e ju*m iiulu ukial 
to individual, and so to atcumulate knowledge and 
tran.smit it from one geneiation to another. This 
achievement wa.s jiiolsdily ilistuu tixe oi tin- attainment 
of human rank, tor tlu- casts olitained from the most 
primitive iiruin-cases, siu h as those ot j’illu-eanthro])us 
and Eoanthropus, reM’al the signifKaiit (‘X])ansion of 


the, acoustic cortex. This new power .exerted the most ■ 
profound influence upon human .behaviour, for it made 
It possililc for most men to become subject to tradition 
and to acquire knowledge from their fellows without 
the nccessitv of thinking and det’ising of their ow'n 
initiative. It is easier to behai'e in the manner defined 
i»\ ronveiuion than lo originate action appropriate to 

.special <'ireumstanc<’s. • ,f , 

Uilhin the limits ol the human family itself the 
pro'>resri\e series of changes that we have witnessed 
i m man's Primate ameslois still (imlinuc : ami as we 
j (-omj).irc sue li u scries oi i iKioc rainal casts as those of 

Pilhelanlhlopus,^:oanthropns.y/c/y/criWc^/c;^A 7 i,//^>mc 

I iii‘a/iiini/uiln!>is\ iwd llomv wv cm detect a 

j piogressiie expaiisiou ol the panetal. jirefiontal, and 
! ienn>oral tiTrttones. which arc assfuiaied with the 
increasing poweis «il manual dixtenty and discrimina- 
i inc poner. ol merit.d coneI'nlnilion and oi acoustic 
. diserimmalMin 

j 'Ihe stiuh of sueli factors of cerebral ckwelopment 
! will e\nUuaU\ enable us to link up the l.uts of coni- 
I jhuatue analoiiix with ps\( hologx. and enable* us the 
! iK’tler i(» undi island liununi bciia\ioui. bin h wider 
! knowledge will, in time, lu'lp ns to ai-oidmate the 
i print i[>Ies that undeilii cuslonis and biliels, and 
lr<*m ''iicfi rescai'lus {licie v'lil e\inlnall\ einer.ge 
a <l!-.timti\( discipline and a more stiidK scicypifjc 
' mtriioci. 

l-i.i llu- lull realisation cd thi-. \ ision. w hat istu'c ess.iry 
j alic.et all ii tlial llu iini\cisitu.s should rccogniM* the 

• nnpoitameol llus new conception ot huniaue studies 

• and take .m .uluc- part in builclmg up a science* of 
man tli..t is more sc leiUiIh than wh<ct at present are 
known .IS liie liomanitu-s .ind inou* human tli.in 

, bioloov. 'I'he Imidamenlal aim ol all echic.itmn is the 
= luller'unclei-siandmg o| llu Ic.ncs oi Nalmx* .tnd ol 
I human belia\lonr. riu- nec-essil\ lor altacking the 
- laltc-r problem with more chricliuss .tnd precision is 

• ureent . and it is mqiccssibk (o c‘X.iL’e(*iaU tiie imi»ort- 
[ ante ol .i tullcr c-ulU\atton m can uni\cTs!tic*s oi the 
; study c»l the n.ihite ol man ami o! llii* sptings ol Imman 
' (oncluct. it lies ,It the root cil all knowled.ec and the 
j imelhgent uuiUol ol all Imman atlairs. 1 need not 
: c*mph,isise tiu tremc-ndoiis puieli'al im])orl.ince of 
i .Stull sludies lo an hmpirc such as ours at the pre.senL 

imu* The- l*an I'atifie Conlcreiuc held in Auslialia 
; reet*nlly is an e.irnest of the re,i]ts.ili(m of this fact 
I by statesmen amf adminisUators .end ot t!u* usefulnes.s 
i ol coilaliorating with men ot science to aecjuire an 
I undei standing ot subjeel jieojiles and their social 
; problems. Tfiis policy ot peaceful development Cif 
i the Ikwifu* is a good augury for the* luller rccogni- 
i tionot the \aluc of anthro})'>Iogy to the world at large. 


Some Bearings of Zoology on Human Welfare.^ 

Uy I*roi. J. U. Ashworth, D.Sc., J-.K-.S. 

years, and are familiar to every student of zoologx' or 
of medicine. At the time of the last meeting of the 
British Association in Liverpool (1896), insects were 
suspect^ of abting afe'transmitters Of,certain patho- 

were few, and 

k in of the organism 


T he bearings of zoology on human welfare—as 
illustrated by the relation of in.sccts, protozem. 
and hclminthes to Ihe spread or causation of dise^e ^ 
man—rhave become increasingly evident in, these .later'i:^ 

■ ;• - •, ..y ’’1 " 

> From thdpresideiuiolAd^rrto'tWfvcreil 10 %c.ioa D {J&»Ic)gr},« tb^ 

rtf..,.). T fli Ti. J 
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been worked out and thfe mode of its'trahsfnission fr^ntn^ 
insert to man ■ ascertained.' The’late Sir Patrick' 'un 
Manson, working in Amoy, had shown (r878) that the ve 
larvic of FUaria baneroJU undergo growth and-meta- sh 
morphosis in mosquitoes, but the mode of transference elf 
of the metamorphosed larvae was not determined until bi 
1900. Nearly two years alter the last meeting in so 
liverpool the part played by the mosquito as host and Is) 
transmitter of the parasite of malaria was made known ar 
by Russ. In addition to these two rases, at least eight G; 
important examples ran now lie cited of arthropods ai 
proved to .art as carriers of patliogenit organisms to w 
man— t'.g. .Stegornvia— yellow lever; IMilelxUotnus - (; 

.sandflv fever; tsetse files—sleeping .sickness; t'ono- si 
rhinos—.South Ameriian trvpanosomiasis (Chagas' a) 
disease); Chrvsops- Filmin {jMi)loa; the flea \riin- (t 

psylla cheiipis lilague ; the l)od\-l(mse-treneli U-\er, ( 

relap.sing fe\er, ami lypluis; and the tiek Ornitlimloius \ 
— Mrie.in relapsinu lever. '' 

In seloeting es.iinples lor Imef rimsideratmii T pnqxise n 
to deal terv shortly with m.ilana. although it is the t 
most import.int ol the inseit-i.lined diseases, liu.iiise I 
tlie essenli.tl relations betwei 11 tlie .Vnoplieles mosquito I 
and the p.irasite are well known. liiere still remain 1 
lariinit’ in our kiiow'Iedee ol tlie in.d.uial oigainsnis i 
Ross and I’liomson (ipio) showed that asesn.d lonns f 
of the parasite tend to peisM in sm.dl mimlievs heliuTii i 
relaiises, ami snegested that mleitum is in.untained \ 
hv these asesiial stages. Such espUiiation elm idales > 
those I asm, in w'liii h lelapsi s oeeur alter sfiort interv.ds. i 
hut the reairreme ol tlie altai ks ol leier .ittei long ' 
iiitenals ..in onli be exiikimed b> .isstunmg tli.il ll.e I 
par.isiles lie donnant in tin- bod\ and we know m itlier 
in w'li.it p.irt ol tlie bod\ noi in wh.il sUigeoi rondilioii 
the\ iiiiMsl Neiertlieless. the .ardinal iwuiits about 
the'organism are established, and preveiitiie im.mures 
and metlioils of .itla. I, based on a kniml.'ilm ol Ibe 
laibits imd liionomus ol .Nnoplu'les haii bein liuithil 
in beiielii all lesulls in main p.irts ol the woil.i 

II we desire an illustration ol ihe last ihliirenie to 
human will-being bitween knowing and not knowing 
how a disi.ise germ is tiansirafted to m.in we iii.i) 
turn to the...SI .,! lellow l.w,-! Wlien tins pest ilem e 

eaine Ir.iiii the uii’kmivvii. .mil no one kmw how to 
rlieek It, its nppearame in a lommiinity gate rise to 
extreme d.'spair, and in m.iny uses was the signal lor 
wliolesale migration ol those inh.ibit..nts wlio .oold 
leave the plaei'. liul with the dis.ort;ry tli.il Sleg.i 
mvia was the transmitting agent all this was 1 haiiged. 
The munieipahts or distn. t took steps to organise its 
preventive delen.-cs against a now tangible enerny, 
and the su..iesslul issue ..1 these elforts, wl I. the 
consequent great sat i.ig <.l lile and re.l.i. lion on.nm..n 
suffering in the Smitlirrn Cmled .States, in l.inam.i. 
in Havana, and in other places, is eomnion knowledge. 
It is a .striking laet that during Central 
the West Indies, .and all hut one country of fwiuth 
America were free from yellow fever, whirli had ravtiged 
these regions for nearly two eentiirics. 1 lie c.imi>ftlgn 
against Stegomyia is resulting, a.s a recent Roekefellcr , 
rLrt points out, in yellow fever being ■'“meted to., 
rapidlv diminishing, i.solaled areas, and this 
seems'to be one-.whidi by pemislent effort-can.- 

brouRht completely'undec-control.. -■ ^ ^ 

In^Bos Bnicf! wellt.to 


ai»^ , „ .... 

^ninhabit#bl'e,'fot, itock,' tatt ® eM « 
vear' he issa'id bis prelimiiiar}' r6potl!'in''wincB nc 
'showed that the disease wfas not caused by tome 'poison 
elaborated bv the fly-^^as had been formerly believed—. 
but w as due 'to a minute flagellate organism, a trjqiMO- 
some, conveyed Irom affected to lu'Jilthy knimsls ny & 
lsetse-fl\ ((f/avviwii tiwrsituijs). In 1901 Fonic noticed 
an aetivc organism in the blood of an Enf5!Ubm^.,in, 
Gambia .suffering from irregularly intermittent fever, 
and Dutton (1902) recognised it as a trypanpsptne, 
which he named Trypamsoma gambiettse. In , 1902 
Castellani found trvpiinobomes in the blood and CCTebro- 
spinid fluid of natives w'ith sleeping sicknes.s in Uganda, 
and suggested that the trypanosome wa.5_the causal 
organism ol tlu- di.sease. The .Sleeping Sickness 
t'oniiiiissioii (Ilruie and his eolleagues) confirmed this 
view, and showed that a tsetse-fly, Glossma palpalis, 

1 vv.is the transmitter. Since then iiuirli has been learnt 
! regarding tlie midliplu'ation of fhe trypanosome in 
the flv .mil its transleii’nee to man. For some years 
this was liilieved to taki' pla.e by the direct method, 
but in IVO.S Klein.' demonstrated “ ryclieal” trUns-. 
niissi.in, and this vv.is shown later to be the principal 
nicins of transfercnic of T. gitmbifffse. In ipro 
, Stciihens aii.l irantliam dcs. nhed from an Knglishman, 

I who had he* cine jnfcctcd m Rhodesia, a trypanosome 
I wlii. Ii, Irom its nior|vh<i!ogieal i liaraeters and greater 
, V imletiei, Ihev n'gurdeil .is a new speeies. T. rhoitsitnse, 
and its " 1V. fi.'id " tr.mstnission tiy Cloisina mmsitans 
• was piiivei'l liy Kiiigliom and Vorke. Recent reports 
'• liv Duke an.) Svv'vmierton (iij 2 ,?) of investigations m 
r ■I'.mg.mvika ■I'erritory siigge.st Hint direct rather than 
ii ivilual'tiaiismissum by a new speeies of Glossma ts 
t liiere niultdv respoiisible lor llic spread of a trypanu- 
s sfitiic of tli«' T. ylindc^uuw 

,. The impos'.ibihtv of .lislinguishing by their morpho- 
il liigv vvli.it are cmisiiler.'d to be different .species of 
t I'v paitosoines. and tlie dilfl. iilty ol attacking tht fly, 

„ .lie hamli.aps to progress m the eampiiign ilgam.st 
,.. sleeping si.kiiess, vvhii h presents .some of the most 
'v sulillc problems in present-day entomology and prutp- 
/oiilogv fliTc also we .'ome upon perplexing eon-, 
lo ditioiis' due apparently to live dillertnt virulence of 
Lo seistiHle stratus oi the .same specie.s of trypanosome 
ar and the varying tolenm.e ol individual hosts—on 

Id vvhieh sul'jei ts.niurh Imlher work is required. 

The relation' of fleas lo plague provides one of the 
d. fast and most recent illustrations of the ncces.sily for 
its earetiil work on the systeimitics and on the^ sltueturc 
iv and liionotnies of insects eimeerm'd in rarrying patho- 
I'le "enie or'iinisms. I'lagiie was introduced into Bombay 
in m the autumn ol i8r/., and .luring the next two years 
,u extended over the greater part ol Bombay Presidency 
je. and was carried to distant provinces. The Indian 
■a Government rerpiested that a commission should be, 
nil sent out to investigate the conditions. The cummts- 
red sion which visited India in 1898-99, eame to the 
iivn eonclusinn (1901) that rats spread plagub and that 
ifcr infection of man took place through the skin, but 
to'; 'and'thirds ama?ing to ,us at the present day—; that 
ase' .suctoriai:.msgcts do not eome under consideration m 


liound in'Bombay in 190-3 that' 
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tht rommun rat'flca was PuUx iXenopsylla) cheopts, 'transmit plague by means of X. astia from rat to rat, 
thill 51 wi'5 jiresent in houses in which ratsJiad died but with negative results, and-Y. tw/m was never found 
ol plague and in w'hich some of the residents had to behave like a ‘‘ blocked ” X. chcopis. 
bfujiiic infected, that the plague-bacillus could multiply • lire'distinction of X. ckeopis from X. aslia is not 
in tlic 'Stomach of this flea, and tlint tlic flea would • an entomological refinement with purely systematic 

in the at>seuce of its usual host—attack man. Thesr significance, but corresponds with a different relation 

ohservali(jns pointed to the importance of this flea in of the species to the epidemiology of plague, and hence 
the dissemination of plague, and the Second Plague becomes a fiietor of gnat pnieticiil imjHjrtiuice. If 
l.'nmmission, which was ajipointcd and began work through these reseanhes it lias beconu* possible by 
in 1905, definitelv )>Toved lliat Xciw/nylh iheopts is ex.uiiinalion of the rat-fleas of a locality to estimate 
the transmitter of the jilague-organism from rat to r.it atcuralely its linlillitv to jflague. anl!-];lague measures 
and from rat to man mnv henceiorwurd be reslri< led to llio^e aieas in which 

The meciianism <»I triinsnus''ion ol llie ))lauue- )»lague is lik«'ly to occur, t.f. where A chcopis is the 
hai'illus was worked out tiy Ihuot ami Martin in 1013. piedominunt flea. Thus a ureal e(onomy of effort 
The) showed that in a jiropoilion 1 la-fleas fed on the and ol ex|H-nditure and a higher degree of efliciency 
blood of scpticierriH' mice tiie pl.igm hat illi multipls may be lu hii-\ed : in tael, llie piolfleni of ihi- preven- 

in the proventriculus - wlm h is pro\ah-d witlx hitimais turn or redm lion of plague mii\ he brought fiom un- 

proces.ses tlial act us a \alve lo piexenl uguigitation wield) lo practieahlc proportions. W lien it is remem- 
of the blood from the stomacii and a mass of kuilli liered llial since iScjO some ten and .i (juarter millions 
is formed which liliaks the pHuenlrinilu.s ami may of people hii\( died in India fiom plague, we have a 
extend forward into tlu' (esophagus Fleas in this more 1 ban sufla leiit index of the iinporlance ol a precise 
condition are not prevented bom su« king blood, knowledge ot tlie s\stem:ili( s, sinicture. and l>ionomics 
because the pharynx is tlu suctorial organ, but their ol (he inscM learner ot Jhc/JI/is pc\/i\ 
attempts to obtain blood u-.suh only in distending the Anothei <»i llie outstanding leatiires of the period 
cesophagu.s. The blood di.iwn into the fesojfliagns is under resiew has been the cxtiusiie .iiid intensiw 
repeatedly forced baikwards inl(» (.onlail with ihe sUidy of tlie I’rolo/o.i. The stnii'liire and the hio- 
‘mas.s oi plague-liacilli, aiul tm (he .staking aition nonius and lite-hbtory of tlicse organisms liave been 
ceasing some oi this inlet ted hlood is expelled into the in\esligat(.d with the help of the finest de\elopnients 

W’ound. The transmission ol jil.tgiie diptiuH on the of imMleni ie(luii<iue. It is fitting here lo re(ord our 

peculiar siruc'ture u! (he pnnentrieulus of the fle.i and aeknowledgiiicnt to two staining melliods -ilciden- 
on the extent to v\hii h, in certain e\ain]>ie.s, the plague ham's iron-li:cinalo\vlin and the Romaiiowsky stain 
bacilli multi)>ly in tlie jirovimlnc ulus .Sin li “blocked " (nn hiding (lieiusa s and L(‘i>>lunan‘s inodifn alions), 
flcu.s being unable lo take blood into the siom.nh .ne which haxcadded ureath toour teihnna! resources, 
in a sttirvcd condition, and make repealed utlempis to Theie is time to reh-r oni\ to < erlatn ol the Trolozou 
feed, and hence arc partieularh dangerous. whidi diiedlv alle< t ni.in. Twtni) )Tars ago our 

Until 1913 it was lieluwcd that all llie fleas ol the knowledge ot tlu few sjjccies oi i’lotozoa recorded 
genus Xeno]>s)na found on ral.s in India belonged li* from the human aliintnlary c.inal was dctei'tive in 
one species {chcopis), I»ut in that >ear L. F'. Ilii-'t two impoiianl resfiects — the s\vlem.itu duiactets 

reported that tiic rat-flea of (uloniho was .\ O'-im. and the hiology of the s])e( le.s— m) tiieie was nuidi 

which had been taken ofl lats in Kangoon. and des( rihed (uniusion Subscijuent iuMstigation-^. and especially 
Iry N. C. Kolhsdiild in 1011. Hirst asicUained that those oi (he last ten )eurs (In Wenvon, Dohdi, and 

this flea did not readily bite man it the linijn-ralure (»theis). h<ue cleaud up most ol the donbtini points, 

were above 80" F. A colleition oi ;HS fleas Ironi j but owing to the diflu uilics ol ^|/e and the paueit) of 

Madrn.s ('ity [iroved to consist eiuireh ol A'. asUo, and j 1 harm ti-rs a\<ul.d»lc. it is bv no means l‘a^v in ptaeliee 

Hirst suggested that tlic explanation oi the iiiiinunity fo distinguish ceitahi ui the species, di tlie se\enteen 
of Madras and (’olombo trom ]>lagi!e was tlie lelalive spi-ius now known to octur in the inlistim- oi man, 
mefficlencv of X. offio as a liansnntler. Ctagg's ! Fw/nw/o/iahas received pailn'ular allentioii. 
examination (1021. 1023) ol 23.h57 fhas obunned bom This organism li\es as a tissiu ])arasite m the wall of 
rats in all purls of India shows that ihev indndc three tlie l.irgc iiUestine, where, as a rule, the fl.image cuu.sed 
species: Xenopsyllo chcopis, X. asliu.-.mi] X. hnnih- F coimlerhalarued In tludiost'.s regcnerali\e proce.s.ses. 
ensis. This last species is <omnum in tlie (entral and Hut when the deslrudion oulstrijis (he regeneration 
northern uplands of peninsukir India, but its bionomu'. intestinal (lFtiirli.n»i e results, leading to lite condition 
have not vet been in\e>tigaled. A', chcopis is tlie known us anaebic dysentery. 'Phe specific charucters 
predominant species in the jdaguc areas, while X asfia and the proi'e.sses <d rejirodiiction and eneystment of 
is the coimnon fli’a in those areas whii h have r<*nmme<i E. Iiistuhlica are now well aseertained, and it is realised 
free from plague or huM- suffered onU liglilh In that in the inajorit) of (a.ses the liost is healthy, acting 
Madras iht)', for example, during the twenty-one years. a'> a “ currier dangerous to him.seU, fur he ma\' develop 
1897-1917. plague lias occurred in twenty of lhe.se into a case ot acute dysentery, and to the eominunity— 
years, but the average mortality was only 0*013 per for lie is jmsing in his fasces tlie encysted stage W'hich 
thousand—tliat is, though the infection Fas l^n is capable of infecting other persons. Whether an 
repeatedly introduced tlierc,.it .failed each.,tiffle. to- infeo^ person will.suffer from dysentery or act as a 
set up an epidemic. The significance of camber.”'apparentl)^ depend^upon, his^own 

case of .plagne depend.^ in larg^'measureVon'’tM3d»ifi ^i^ptibiUty bn auyFdwerence. in tlie 

species of‘Xeiiopsylla. Hirst has ftrains oHh6 Entamoeba. 

atleniDts 'durine, the nlaetie. season* all work with JSntamfi^d&fetAing human bcim^s 
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here is need for critical determination of the spedeSj - was then shown that tlus iarv'U is not;’as} had been 
or, in addition to H. AiV/ofj/ftVa, a closely simiUr ^des, held by Loose, the stage’which infects mani ^iyairi 
i. is a common inhabitant q{ the intestine. This, and Suzuki (1913) found that the muBci 4 ium of 
inwever, is a harmless commensal, feeding on bacteria' Schistosoma japonimm entered a fresh»witer snail 
ind fragments derived from the host's food. The which acted as the intermediate host, and and 

Ustinction between the two species rests chiefly upon Atkinson (19J3) confirmed and extended this msnvft- 
;he characters of the nuclei and oi the mature cyst-- tiun, and showed that the minicidia develop ihto 
juadrinucleatc in E. histolytica and octomiclcate in s|M»roc\sts in which ccrcariaj are formed^ 'Vl^’-pwe 
coli —and considerable care and tcchmVal skill are chiefly to liCi|»er'.s work (1015-16) oiir knowledgisf of 
•cquisite in many cases before a diagnosis am he gi\en. the liie-history ami nielliod of entr>' into man Of the 
ifet this distinction is definitely neccssarx' in praetiee, ICgvjitian sjH'cies of Schistosoma. He demOnfitrated 
nr indiscriminate treatment of ]>envons with Kntamadia that two sjX'cies ol this parasite occur in Egypt/and 
s indefensible ; treatment is only ior thos<‘ witli E. eslablislu-tl tliat the niiracidia develop in different; 
iistolytua\ it is uselcs-, for those witli iv)//. and subjects intenmHliale hosts: those ol S. viansoni enter Plan- 
:hem needlessly to an unpleasant cspcnence. orlns, while those (»f S. houaiohnim penetrate into 

A noUiblc result of recent work is the proof tliat the llulliiuis -tlic niollusts being abundant in the irrigation 
uore enminon intestinal Protozoa, hirmerly Ix'lieved canals The siKirocjsU produce cercuria', which escape 
,0 lie restricted to warmer countries. iH cur indigenously lr<»m tiie snails and gather near tlie .surface of the water, 
n liritain This was first esUiblislud !>\ a group ot and expcriiiunts with \oung mice and rats showed 
)ljser\ers in U\erpo(tl, and has lu-cn conririned ami that tlu* cercarke attach tliemselves to the skin, enter, 
extended bv subsequent workers. 'I'hcrc is gm>d and reatli the jxirtal s\stcm. from which they travel 
•easun for believing that in (Ircat brilain tlie incideme to the ^vins of the lower jmrl of the abdomen. In- 
)f infection with E. isaboul 7 to 10 jur cent., tectioii of man takes phu e < liiefly tliroiigh the skin when 

ind with i'l. coll aliout live times a.s great (i)ohcll). bathing or washing in water containing the cerrariae, 
The discovery (1903) of Leishmania. the organism though infedum may also occur through drinking such 

if kaUi azar and of oriental sore, added another to water. So. at lust, tliese worms which have troubled 

.he list of imjioKant human palhoiicnic IVolo/oa, but Egypt lor at least thirty centuries ha\’e become known 

he mode 0! transmission ot this flaucllaie lias not yet in all tlieir stagc«i, and Tmasure.s for preventing in- 

leen ])roved. IcUion—which were ot great use durhig the War— 

Of tlu* probli'ins presc'uteil i>\ the paiasitii worms, h.nc bc<'n devised, and curative treatment intro- 
JiiMiiost momentous are those associated with Am vlu- duced. 

'loma and Us near relatue Xetaior. wlmli an- pre- Other recent helminthological researches desers’e 
valent in countues Ivmg between X and 30" S consirleration did sfiace permil, for there has been 

a /.one \\lu« h contains nnne tliun hail llio pi)]mlatiun mm h excellent work on the life-lii.story of the liver* 

>f the earth. Heavy mfcition c\il,h Ancvlo.sioina or lliikcs and hmg-flukes of man, and the liie-cycle of the 

vith N’ecutor produces severe .imemia. and rcilnccs the tape-worm, Ihlnithnoccphalns lalus, was worked out 

lost’s physical and mental elli< tency to a m-mous degree, in igio-i;. .Mention should aUo be made of Stewart’s 

Until iScjS there was no suggestion that mieition was hncstigaliuns (itjjU-io) on the hfe-hisLory of the large 

u qinrcd in unc otlicr was than 1>\ the moulli. hut m round-wotni .liccnn* lituilmrouies, during w’hkh he 

dut year Jaioss pu!»hsiicd hts fii-'t cnmmimicalioji on made the imjioiiant disenverj that the larvsc on 

:he entry of ihc huva-ot Am vlosumuihrougli the skin, hub lung in the intestine jicmctrate into the Wall and 
end in 1003 ga\e an account ol further cxiM-nmcnls arc carried in the blood to the iiver. and thence through 
which ])ro\cil that di'rm.d mfcction resulted in tlie the heart to the lungs, where they escape from the 

[irescnce ol worms m the mtesime .\t tlie nu-elmg blocMl-vesseU. laushig in)ur\ to the lungs. The larvsC; 

>l the Ibitish Association hi Uanibridm'm ujoq l/ioss now about U-u tnm-s tin ir original si/.e, migrate by 

:lcmonstraLed to a small comparu Ins niicroscopuul wa\ ot tlie tr.uhea ami ])har\nx to the intestine 

irejiaratiuns showing the jiath ol migration ol tlie liir\a‘. where they grow to maturity. Huring last year pr. 

iTis investigations served to establish the imporlame of and Mrs. ('onnal have worked out the life-history ol 

the skin as the ilnel portal o! cnlr\ of .\ni\ltjslmna, Etlatm (/./«<) Um in (wo species ol tlie Tahanid flV; 

and pointed the wav to ctfe< Live methods ol prevc-utioii ('hrxsojjs. and iinesiigaiions on otlier Filarias have 

ag.ainsl infection thrown light on their striulurc, hut there is still need 

Another notable ad\.ince in helminthology is the lor lurlher icseaichc-s on (he condilious governing tht 

working out of the hfe-cyile of .Kchislosoina (Hilhar/.ia) remarkable peri(Kli< it\' exhibited by the larvae of some 

—a genus of tremaiode wonns causing muc-li suflering s]H'cie.s {e.}^. F banfroju \ m some purls of the World 

in Egypt and elsewhere in Afrua, iis w'ell as in Jajxui the larcie <»i this species are, liow'cser, non-periodic), 

and other jiarts of the world. These worms when The jn-riod under review has obcdously been' one ol 

mature live in pairs, a male and female, in the veins great activitj- in research on helminlhes, and fertiU 

:)f the lower part of the abdomen, e.sjK'< hilly in the wall in measures lending to reduce the risks of infection. 

M the bladder and of the rectum. The eggs, laid in laseets, proto/.im, and helminthes not only inflict 
arge numbers by the female worm, provoke inflarama- direct injury on man ; they also diminish.his material 

mry changes, and cause rupture of the, veins of the welfare by impairing the health or causing the death 

irgaps invaded.' Until atout ten years ,ago ^he We*' - >of his hwses, cattle^ and sheep, by destroying food 
iistory of Schistosoma had been traced only as far os' -orops during growth, and, in the case of insects, by 
:hehatchingofth«cii«.tediftii?kot^niiw^iuip,which./^erotiring'.the-harvested gridn. The measure of 
akes plaqis ilj^ntrol whkh apv can 'gain oyer insects, ticks, and 
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cailopariisilic organisms, will determine largely the 
extent to whieh he ran use and develop the natural 
resouries i)l 11)0 rich tropical and sul>tropical zone of 
Uh- airtli. 

Other applications of znnlo^y to human well-l>ein" 
cunnoi he hcalt \sitii here, hut mention sliould l>e made 
Ilf tw«j -the rescan hes on sea-fislieries problems which 


have formed an important branch of the zoological 
work of Great Britain for forty years, and the studies 
on genetics whicii made possible an explanation of the 
mode of inheritance of a particular blood-group, and 
of some of the defects {e.g. colour-blindness and 
hiemoplulia) and malformations which appear in the 
human race. 


The Theory of the Affine Field.^ 

Bv Vrol. Alrkrt Kenstkin, I'ur. Mem. R.S. 


'’PlIE theory of the coniK-xiun lieUvecn gravilatiim 

1 and eU‘<'lromagn('ti'<iii (nithned below is hamded 
on Kddinglon’s idea, pnhh'.licd during reient \eais, of 
basing “field plivsus’* ni.itlK'm.ilu'ally im llu' llieoiy 
of the allmc rtlution. We shall first Inieflv lonsider 
the entire developnu iit o! ideas assm inletl with tlie 
names hevi-f'ivita, W'l-vl. .uid iMldinglon 

The general theory o| rc!alivit\ rests hirmidlv on 
the geometrv of Kiemann, \^hnh base', all its eomep- 
tiuns on that of the interval (h hetween points in- 
defmilelv near lo-cth'T, in .ueordanec with the 

■ (0 

These raugnilndes g,,,. deiennnie lite belm\iour of 
measuring rods and ilofks with reiereiue to tin' co 
ordinate system, as wdl as tlw giavitational fald. 
Thus far we are ahh' to s.i\ tli.it, Itoni ns lound:itic)ns, , 
the general theorv o! relattMtv explains tlie eraxita- | 
tional field. Ineonttast lo this, the roiue])tual loumla- j 
tions of the llieory ha\e no relations with tin* ele'tio- j 
niagnel.il' field. i 

Tiiese facts suggest the following <|iiestion. K u not 
possible to generaltse tlie mathc*matn.i] foundations ol 
tiui theory in such a way tli.il we i .m derive from tliem 
not only the projierties ol the gnuitational field, hut 
also lho.se of the elei ironiagnetic field ? 

The possilahty ol .a generalisation ol tlie nuitlie- 
matical foundations resulted"tiotii tlie lait llial I,evi- 
fivita ])ointed out an eieinciit m the geometry ol 
Riemann that could tx* matte indeiiendenl til tins 
geometry, to wit. t!u “ aNiiic relatam “ ; lor at cording 
U) Riemann’s geometry eserv mdelinilely small part ol 
the manifold can he reiiresented .ippiHixim.iteiy 1>\ a 
Kudidean one. Thus m tins elemental region there 
exasls the idea of paralUlism ll w'v suhjeit a eon- 
travariant vector A" at tin* point .v,. to a jiaralkl 
displacement to tiie indoiinitel) adjaient point .Y„t ilv,, 
then the resulting \ector .1^’ +«'i I" is ileleimmed hv an 
expression of tlie (oim 

.G>) 

Tile magnitudes T an* s\ inmetra al in the lower indices, 
and are expressed in aeioidanie with Ricmann ! 
geumetrv iiy the g',,,. and then first derivatives ; 
(Christoifd symbols ot the second kind). We obtain | 
these exjirc.ssions by iorinulating the condition that j 
the length ol a conlra\’ariant vector formed in 
accordance with (i) doe.s nut diange as a result of the 
parallel displacement. 

Levi-Civita has shown that the Riemann tensor of 
curvature, which is fundamental tor the theor>' of the • 

> TrdiuUtocI by Dr. R. W Lawsoa. 

* lu accordaace wUb custom, the BigH« of summnUos aro omitted. - 


gra\itational field, can }h‘ obtained from a geometrical 
(unsideration based solelv on tin* law ol the aflinc 
relation gi\'en bv {2) al.xive Tiu* manner m wha h the 
1 ’" an* exfiressiblc in terms ol the g^,,. ]ilays no ])art 
in ihi.s consideration 'rhe bdiavumr in the case of 
dilTercntial operations ot tlie absolute differential 
lalculus is analogous. 

Thtse ri.sults naturally lead to a generalisation of 
Rienmnifs gciunetr\ Instead of starting ofl Irom the 
iiKtrual rel.ition (i) and dtriMne Imm this tlie eo- 
ellKieiits r ol the affme rdation diaraclcrised by (2), 
We proteed Irom a general aiiine rdation ol the type 
(2) witliout postululiiig (i) I’lie seiirdi lor tlic 
matlieni.ilual laws winch shall coircsjiojul to the laws 
ot .Nature then re.sohes itsdt into the sijiutioii ol the 
question. What are llu lonn.dly most natural con¬ 
ditions lh.it can Iw unjK)se<l njjon an alhne rdation ^ 

The firnl .step m this ilnei'tion was taken b^ 11 Wed. 
lbs tlieor\ IS connected with the tail that light rays 
are sinipkr stnieUires Irom (he phvsnai \iew-j)oint 
than measuring I'ids and (((nks. and (hat oni; Ihc 
ratios ol itie g.^,. .ire <k*t(rnnned bv the law ol pro- 
pagation ol light. AMonlingly he asiribis oiijeilisc 
signilkancc not to tlie magnitude th 111 (i). /.c to tlie 
kiigth of a vector, Imt only to the latio oi tiie lengths 
of two vectors {tlm.s also to tiie aiiides). Tliose alline 
relations are jiermissiiilc m w'ha h the panilld ilisplace- 
mont isangularlv an urate. In this way a lheoj \ wa.s 
arrived at. m wha h. along with tin* deternnnate (exiojjt 
lor a factor) g^,. <»llier lour niagnitudis >ji, oeiuned, 
which Wed identified with dc(tromagnetu [lotentials. 

luklmgton uttackeil (he jirohlem in a more rudieul 
m.umer. He proreedi-d Irom ati ulbne rdation oi the 
t\jx* (2) and suuglxt to iliaracterise this without intro¬ 
ducing into the luisis ol tlie tiieory anything derned 
from (i), i.c. trom liie metric. The inetnc w'as to 
ap|>eur .us a tleiluetion from the Lheor). The tensor 


A’„= - ^ 1'" r.f+ 




(3) 


is symmetrical in 
geometry'. In the 
svmnictrical and an 


the sjieciill I'ase of Rieinann’.s 
general case is split up into a 
" anti-symmetncalpart: 


—• • • * (4) 

One is conlrunted with the possibility of identifying 
y^,. with the symmetrical tensor of the metrical or 
gravitationid field, and with the antisymmetrical 
temsor of the electromagnetic field. This was the 
course taken by Eddington. But his theory remained 
* incomplete, because at first no course possessed of the 
v^wivantages f oiand * naturalness presented 
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itself, for the determination of the 40 unknown functions 
The following brief statement will serve to Show 
how I have endeavoured to fill in this gap.* 

If the German capital g he a scalar density that 
depends only on the functions then Hamilton’s 
principle 

f'ij flpr/r ;-0 .... ( 5 ) 

supplies us with 40 diflercutial equations for the 
functifm.s P, when we .stipulate that dnrmj' the Vaanation 
the functions P arc to he treated as magnitudes in¬ 
dependent ot each other. Furtiier wc assume that Jp 
depend.s only on the magnitudes y^,. and and 
thus write 


wIktc we 






(<>) 


( 7 ) 


.■\l this point it should he nutited that in the the<'r\ 
de\'eloped here, the siiuilj (li-rniiui Irtters resp({tiv<‘)\ 
repre.sent the < oiUnuununt «iensit\ ol tlie melri<sd 
tensor, and the(outnt\arutnt len.sor density (yf*--) ol the 
ehctrornagnetic field. Thus in a well-known inaimer 
IS ui\cTi tlie Iransition Irom ti'Osoi densities (expresstd 
he {icnnan ii.ttcrs} to 1 ont rax arrant .uul (oxanant 
tensors (expicssed h\ tlie euriesjionthng ilalu. leUer.s), 
niul a iiu'tne is introduied wliah lests evhisivele on 
tlie alTine laUtion. 

Pv jarfiirniing the variation we ol)t.iin after .some 
•irnount ol f .ih ulalmn 

I- (X) 

wiiere 

-i".( 0 ) 

P([uatitj]t (H) shows that on extens-on of the theory, 
xvhieh appears to lie .so LUMieralj leads to a strueliire of 
(he ediine relation that does not licviate more stionplx 
from tli.it ol tlie geometry of Kieinann than is requinnl 
Iiy the actual stnuliire of the physKul iield 

We ikjw obtain the field equations in the following 
manner. From (•;) and (.^) we first derive the relations 


r,;- 


' X,. ^ 


' Hi’rr Drrisic of Ley.leii hit uiioii Ui< anr iih.t »p 1<pi-n'li-nlly of the 
preiciii wutei. 






dXu. 


(”) 


In these equations the F on the right-hand side are 
to l)e expressed by means of ( 8 ) in terms of the 
qfi'* and f'**'. Moreover, if is known, then on the 
iKUsis of ( 7 ) and i.e. the left-hand sides of ( 10 ) 
and (fj), can also iic expressed in terms of and 
'J’hi.s latter calculation can lie .simplified by means 
ol the following artifice. }'a[uation ( 6 ) i.s equivalent to 
the statement thut 




(6a) 


■s also a complete differential, so that if Jp* is on 
unknown iiinction of the iy-'' and the following 
relations will hold: 

'tr'' I 

A^*| 

.pU 


y,..- 




(70) 


We now' liave only to assume Tlie simple.st 

jHKsihihty is o]t\iou.sly 

• ■ ('*) 




In tins eonnexioii it is interesting that this function 
<}oes not loiisist ol sex era! sjiiUTnation terms whkh are 
logaally indepemleni ol each other, as was the ease 

with the theories hitiierto proposed. 

In tins xvay w'c anixe al the iield equations 

fi’,..--. i^i) 

when-hy h\, is the Kiemunn tensor o! curvature. * 
and yuic (oiisiants, is the elecLrumagnetic potential, 
whuh IS (otims-ted with the field strength by the 
relation 

4 ’■/. 


f,.-- 


(h) 


and with the electrical current density by the relation 

t'" ■ • • ■ ( 15 ) 

In order that tliesc c-cjuations may he in accortl with 
experieiue. the constant y must he praclicaily in- 
deiiniU'lx sin.ill, for otherwise no fields would be possible 
Without noti' eahle electric at densities. 

The thtorv supplies us, in a natural manner, w'ith 
tlie hitherto known laws of the gravitational field and 
ot tlie elec Irotnagnetic held, as well as witli a connexion 
as regards their nature o! the two kinds o[ field ; iiut 
It brings us no enlightenment on the .structure of 
elc-c.troiis. 


Further Determinations of the Constitution of the Elements by the Method 
of Accelerated Anode Raysd 


I3y Dr. F. W. 

"D Y further use c^f the mctliod of accelerated anode 
^ rays, results liavc been obtained w'ith a number 
of elements since the publication of the isotopes of 
copper (Nature, Aug. 4, p. 163). Details of the 

' A paper read on Septsmber i8 belote SecUon A of tfai Mtlsh AwoeUUoa 
Meetinf at Liveippol. ■ ^ •C'' \ ' 

NO. 28I2.‘^VPL^ Tlil 


Aston, K.R.S. 

method will he published later. Most of the following 
results were obtained by the use of fluorine compounds 
of the elements investigated. 

The raass-spectrum of strontium shows one line only, 
at 88 . This was obtained in considerable intensity. 
If any other constituents exist they must be present 
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in very sm.il! (juantities, so that it is practically certain 
that the < hemK al atomic weight 87*63 at present in use 

IS 1(10 low 

Cobalt also appears to be a simple element of mass- ! 
number 59, as was to be expected from its atomic 
wci^'ht, wliidi has !)cen determined witli great rare hy 
a number oi observers. 

ScaniJium was simessfuily attacked In' the use of 
material kindly sujijdied by J^rol UrUun, of Pans. 
Tlie onh line olitained was at 45. Jt may be taken 
provisionally to tie a simple eli'menl, but the (fie<ts 
are not strong enough to di.sprove the ])ieseme of 
small (juantities oi another consLituent. 

Manganese beha^'ed surjirismgly well, and yielded 
unc(jiii\'0(:a) results iridiiating that it is a .simple 
element of mass-number ci5 "i’bis n-svilt is in good 
agreement w'lth the (iiemaal atomic weight, amt is 
particularly mteresting, 101- 5:; is a term m the mimeraul 
series 2, 3, 5, 8, 13 - idl ol which had jirevaaisly eorre- 
sjionded to gujis m the Ii;d ot weigiits of kn<)\vn .sjK’cies 
(d atoms. 

Gallium fluoride made tnmi a spta inu n of the hydrate 
kimlly yirovided by Prof. Ka hards, ol Harvaid Uni¬ 
versity, also gave satisfactory results. OallinnHonsisis 
oi two i.sotoj)e.s, 6<) and 71. 'I'he mti-nsily relation 
between the lines agrees imu ii la tter with the atomic 
Wvigiit 6^72 recently jiuldished by Rnlumls tb.m 
that jireviou.sly in use, 70 1 

Vanadium and dironmim gi\e .single mass lines at 
positions exjiecled Iroin their atoma weights 51 and 52 

Tituniuin gl\es a strone, line at {8 On one of the 
spectra oblaim d there is a fiunt and donbtfni imlu ation 
of a line at 50. Should tln.s latter be (ontinned it 
would tend to support lloingM Innid's value 48 1 lor 
the' atomic weigliL r.ilher than tlic lower figme 4785 
more rccenth olitained In Haxler 

Silver in the fonnol the cliiondeworked unexpei Ledly 
well, and ga\e two nearly e(inaliy intense hn<-s at 
107, 109, 


Yttrium give.s a single strong line at 89, another 
tenn of the numerical series already referred to, and 
completes the analy'sis of the first 39 elements. 

A specimen of potassium hafnifluoride sent from 
Copcnliagen by Dr. Ilcvcsy was experimented with, 
but in no ca.se were any lines visible in the region of 
the ei^pectcd atomic weight of hafnium. Ihis sample 
contained about 50 jier (cnt. of rircunium, and an 
extremely faint eflect at 90 shown here and on other 
plates taken with pure zirconium suits suggests this as 
the princi|Kii isotope ol tins ck'nient; but iurther work 
IS necfssarv on this point. 

Kiolnmii, molybdenum, tadmiuin, barium, and lead 
have all Wen tried witliout any dchniti' results, and it 
IS feared tlial dilHeuUies may arise m finding suitable 
compounds to use m the i.isi* of these and other elements 
not yet analvscd. On tlie other hand, suncss with 
seandmm and yttrium offers hojie o! obtaimiig the 
inuss-sjiectra oi all the lare-earth grouj). 

The iollowing is a list of the elements the i onipiisition 
j of wliich has liecnfirst indicated by the use of accelerated 
anode rays. 'Hu- mass-numbers were usually deter- 
! mined with relerem-e to the lines o! iron or loiline, and 
no outstanding clivcigence from the whole-number rule 
was ohserxed. 


< nipuf. 

AiOtliK 

Niiinlict. 

Atxiisi. 

X\ t i«ljl 

Miiiiinuiii NiimluT 
«{ Isotf'pC'- 

M,i « iHimlnT^ jn 
OhIm ot liiUii'-ily. 

Si 

21 

4^1 

1 

• 1=5 

Ti 

22 

4S-1 

1 

48 


-.1 

51*0 

1 

51 

Cr 

24 

52-0 

T 

5 - 

Mu 



1 

5 =; 

Co 

-7 

.s 8’97 

1 

.so 

Cu 

29 

^*.r.s 7 

2 

9 ^. (0; 

( ill 

31 

b 9 ' 7 - 

2 

b<), 71 

Gc 

>- 

72's 

3 

74 - 72 ; 7 ^ 

Sr 



1 

88 

Y 

.V) 

8X*r^ 

I 

89 

Ag 

47 

107*88 

2 

107, 109 


Obituary. 

SiK Ill'INUY ilrni KT li \Vi)HN. 1*' K .S. 


\ f,L wiu) knew' Sir i Iciirv I biydcn well enough must 
recall a passing thought. more t han om e definitidy 
formulated, that some day his irrepressible keenness 
tor exjiloring new and lilile-known lands wonUl lead 
to accidenl. d’hose who luul the inestimable juivilege 
of knowing Imn with real intimaiy know well that, 
if he had to < hoosc a wax of eiHhn” his lareer, it 
would he on a mountain side and in a fight against 
jjhysmal ditliculties. He nexer lexealed and piobaldy 
never entertained luit one tcai that the mcdual 
history’ of Ins iamily miglit rejieat itself and render 
him unfit for Iurther e\j)loratorv work. It is appro¬ 
priate that he should f>c laid to rest near the foot of a 
great mountain, and ajiprojiriate too that it .should 
be the mountain wiiicli lii‘ had just conquered, for as 
a mountaineer he was as elTu ient as lie was darir^;. 

To accom])lish a cliiTicult ta.sk in exploration was in 
itself liis suificient reward. Kindred spirits and but 
very fex\' others knew of his accomplishments; for, 
without being reticent, be never looked to the 
‘‘ gallery ” : his photographs, maps, sketches, and 

f..,nor"fumc TYifide rpflrillv fivjiilahle tn 


iiut r.irely, and only under jiressunu were they turned 
into l.uUxrn slides. I’he end oi om* task was to Inni 
I'lie beginning ol tlie nevt : tlure nexer xxvis an inlerxal 
lor jiopular d(mo^^trations, and littli-1 xen lor rest. 

Kacli geograjihical enterprise was inxaruibly in a 
new field, and Hayden's geulogieal w'ork xxas just, as 
Mined — geoteetunii jirobienis in tiie Hinudayas, 
economic mineral (juestions in \arious jiarls oi Tndia, 
ptiic jKilaconlology, tlie application ol geology to 
imgineering jiroblems, and tlie microseopic jietrolugy 
ol igneous niek.s hunieil ifie .subjects ol his papers, 
each treated in turn xxith a thoroughness and sense of 
rcUlivit) that rex e.iled a xxide and precise acijiiaintance 
with literature, which was always surjirising to those 
who were impressed by his restless physical activity 
in the field. 

Since January 3, 1H95, when I met Hayden on his 
landing at (alcutta to join the Geological Survey of 
India, 1 have been in closer and perhap.*? more eonstimt 
touch with him than most of his friends, and during 
those twenty-eight years I never heard from him an 
ungenerous remark about a.,colle^ue, never heard him 
grumble about the climtt^, at the work, or even at 
thft. tnenualities of .trea^ent cthat^ Stem to be the 
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inevitable characteristic of every form of official service. 
Two examples are worth recording, for every friend 
of Hayden will recognise them as typical. 

We were moving camp to a new field w'here there 
was a probability that the fast-coming hot weather 
would soon raal<e work difficult. The hot, we.st winds, 
laden with fine dust, had signifiranlly starud as a 
W’arning that life in tents would soon ho im{M)ssil)lc. 
Every day was important, whcfi. through the negli¬ 
gence of a local subordinate nfhei.d, transport facihlies 
broke down absolutely within twentv miles of oni new 
field. I was annoyed especiallv ln'cause inv mail 
having been diret ted from hea<l<jnarlers to the new 
('amp, the enforeed halt could not he ulihsed e\en lor 
office w’ork. 'Pliere seemed to iie no esca]n' Iroin a 
wasted day of useless grumliling. On rising next 
morning Tlaytlen was missing, hut by noon lie turned 
up loaded witii heavy posUd packets, and tlien I lound 
that he had lieen to leteli m> inail, and, as 1 aiteiwards 
discovered, had ('viied nearlv fort\ miles o\er wluit 
only an Indian Ihstiiet Bo.ird would be content to call 
a road. Eew !iut Hayden would ha\e Uiouglit ol it ; 
none luiL Hayden would lia\e done it silentls, us if 
it were only tlu- u.su.d thing. 

Euur years later Sir l•'ra^^i^ Younghiisband was 
starting on his mission to i.Iiass.i. The remuiks in 
the Du'eetor's Aniuiid Report ior 1002-3 (Krc. (leol 
Surv. lud., vol Nwii. pp. 153 151*) slmw why at that 
tune we were an.Moiis to know wln'llu i on the northern 
.side of the snv»W'-< overed. «rvslalhne lange ol the 
Kastern llini.tlasa tlieie iiad been an exlcnsjon ol llie 
Mesozoic iossihlerous basin wlmh had been .suneyed 
in Spiti and other p.irls ol llie norlh-westein JhinaUya. 

I luiined to tkujeehng to iiiteiie))i S'ouiighusband. 
who was llien on his w.iy to join llie expedilum that 
had already started into Sikkim He realised llie value 
ol the problem aiifl leadiK oileivd to give l.icililus lor 
a geologist to join llie ]>aitv. but warned nu- that unless | 
an otfner vould move at once lie inigiit be t«H' late 
1 retunu'd nnniediatelv to Cah-mia and put the 
question belore llavden, \v!io jiroinptU vulimU-ered 
to (amcl hi.' local engagements, and although he 
knew the meaning oi winter 011 the mliospitdile plateau 
ot TiIk'L. did not wait to diseiiss eomlilmns m settle 
his local aflairs, but moved oil wuhm lw'enty*lour 
hours, trusting to piik up tnuis|)or! and eijuijHnent on | 
the Wit). Within a tortniglil there came ba» k a jianel j 
o( Spiti shale lossils and a letter that ojx’ned a new [ 
chapter in Himalayan geology, llavden was away lor ! 
more than a year, and how’ he (o\ ered so mm h ground 
with .such eseellent results was known only to him 
and to hi.s kindred spirit, Sir h'rain is ^'ouiigluishand. 

Alw'ays moving rapidly. Init never too hurried to 
help a colleague; always doing something. Init 
mentailv a.s w’cll a.s physu.dlv, Hayden piled up a 
record of bulid results w'hich would have iK'cn the 
envy in turn of the .sjjortsinan, tiie explorer, the 
scientific worker and the most orthodox oflicial. Alter 
graduating at Trinity College, Dublin, in engineering 
as well as arts, he made a journey round the world 
before joining the Geological Survey of India in 1895, 
He was appointed Director of the Department it) 1910 
and held office for eleven years, Meanwhile, as a 
junior officer.his work touched mo.st of the provinces 
of India, but .his ffinudayan and trans-frontier stiati- 
graphical \yofk ^tur^y atti^Ct^d ‘ mtst attdntwn, 


the chief scientific result.^ being included in his memoirs 
on Spiti and Bashahr (Mem. Geol. Surv. Ind., vol. 
xxxvi., part i), on the provinces of Tsang and t) in 
Central Tibet (vol. xxxvi., part 2), and on Northern 
Afghanistan (vol. xxxix.. ]»art i). Just before leaving 
for Switzerland he onm]deted and sent to the press in 
Frencli his ac(ount of the journey through northern 
Tibet during 11)22. that i.s, after he had retired from 
the Indian thiveimnent service. 

In i()i5 ihe (icological Society awarded ITayclen 
the liigsbv medal, and he was elected a fellow of 
the Koval Society in tlie same year, whil.st Calcutta 
Hmvei.silv (onlcrred on him the honotary’ degree of 
D.Sc. He served ^luee^^^^eK as president of the 
Mining and Geological Institute oi India and of the 
Asiatic SoiKly ol lungal. In njii his official service 
was lejogniscd b\ tlu C 1 K : in 1919 he received the 
senior i»rder <»l C S I , and on the day ot his embarkation 
at lionikiv in jum 1920. pnjtunitory to retirement 
from the oflue ()t Director oi the Geological Survey, 
his kniglithoiHl was gu/etttd. 

Tlie a<(ident whi«h led to Hayden’s death with his 
two guides must have ociuirid soon aiter Augu.st 12, 
on liis return from an asient ol the Emslcraarhorn. 
I)ut bis b(»dv was not immd until August 2S. The 
deluils ol iiis’death will never be know'll, but if the final 
and (leternumng incident vv.is not a tlefiniie attempt 
to save Ills companions, it was iU)t llaydc'n’s fault. 
He was Inined by Ineiuis on September i at hauter- 
biminen, and tin selection ol the spot would almost 
eertainlv lie in ai'ccmlame with hi;- own vvisli. IVrIiaps 
of all the many incidents that one can reeall as illustni* 
tions of Ins uenerous nature, my la.st ghiupsc of Ilim 
was the most < harm tcTistie : it was just a few’ days 
before he started on hts lour in Switzerland; he wins 
busy witli liis prejKiratioiis, but looked in to say fare- 
vvtii on ins wav to sec the sn k ulative ot a friend who 
was away imm benne. One* Ireciuently came ttcros.s 
instances ol his gviuTosity to the poor and sick, hut 
not even the most intimate ol his friends knew' them 
all; as m Ins work, c'aeh ad ol kindness lollow'cd too 
clo.selv on its predecessor to allow of time fur talking 
ul«ml it T. H. noi.i.AK)). 

Till' Issue ol the l^livukfilnihc '/.af'.dinjf for July 15 
c’onUuns an obituary notice of Proi. O. Lehmann by 
Drs. A Scbluermaehei and K Sclmehcnmeicr. He 
was born cm jaiuiary 13, 11^55, (.onstauce, where 
hislatliei.K \ Lelimann, wms dne< toi ol the training 
• ollege As an only child he spent much lime in his 
(athei's laboratorv and was mteiested in his search 
ior niallieiualical law in orgumc hie. Tic- .studied under 
Kundtand (iroth at Strashoure, and after graduating 
taught in scliools in Baden and Alsace until 1H83, when 
he liec-amc lecturer and aiterwards extra professor 
at the pohleciiuK at Aix-iu'Cliapelie. After a year 
as extra ])rotessor at Dresden he succeeded Hertz. 
a.s director of the jihysks department of the technical 
school at (kirlsruhe in J8B9. He tuok a prominent 
part in the meetings of the scientific society of Carlsruhe 
and was noted for the experiments with Wr'hich he 
illustrated his lectures. He is best known in Great 
Britoiii for his work on liquid crystals and for the 
improvements he made to the microscope to facilit'ate 
that wprk. His death occurred on June 17,1922, some 
time'-after Ms retirement. 
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Current Topics and Events. 


'i'ln ninc'ty-iirst- annual mooting of the British 
Xs-NOi j-itKjn, which closod at Liverpool on Wednesday, 
^{’p!c-l!ll»e^ rt), was one ol the most successful in the 
iistorv of the Association, and all who have been 
•niuernc'd in tlu' arrangements for il, whelhei local 
)i scilional, are to be congratulaled n]K>ii the gratify- 
14; result of their work. More than ihrt'e llioiisaiid 
netnbt'rs attended the nieelmg, anti the f.u'ililies 
iffordt'd them tor soiial anieintus and scieiitifu 
hsenssion were intioii apju'ecialetl 1»\ all As nonnn- 
Ue<l by the t'oiiiK il, Sir David I'.mce was t hs Us[ b\ 
iie t'lcneiai ('oinnuttee a*- piesuN'iit lor the nueting 
Lo 1 h' iielil in roroitlo on Srpfendu r _pio of next yi*ai 
The Comniittee also lordiaih .uttpltsl tlie iiuitalion 
from Southampton f<* nn et liieit' in Mi.i'). < Mi 

Mond.i}’, September 17. tlm lifuuutin degr<‘e ot 
lot tor of .science (<1 the \ iiueisitv ol I.neipool was 
:onf(“rre(I u]jou the lollowuig dislinguixlietl men t»l 
science; Sir brnest i-vnliierfoitl. Diot NieK litihr. jno 
lessor oi piivsu's ill the ! ni\eisil\ ol ('openliagen . 
Dr. K I {. (Iniliths , I’lol (. N i.i'wis. professor ut . 

ciiemistrv', I mversU\ tif ( ahfoima , l‘n>l ». I'.llml : 
Snutli, jirofessor o! anatiunv m I nivtTsilv follegt. 
London; Dr. jolis St Inindt, dnet tor t)l tlie < aiKberg 
l.alioralorw C openiiageii , amll’iof J <’ \lt I.enuan. 1 
I>roIessor of pits sit s 111 ihel msirsiis ol’luiouit) j 

f’SNON IksitNlS ol Wistnimsler preat bed tlie 
sermon on Snntl.iv last in tlte i..tdv < hapel ol List rpool 
Callicdral on 1 he oct .isnm oi 1 he IhiUsli Assoi lat ion s 
VISU to tiiat «it\- lie dt.iH with “ I lie Iiiflneiut til 
Scient.e on Clu isti.inil vami unit t harm tei isiic 
courage attnbutt'd tin* waning mllneme ol the 
chiirclies to the obscurantism ami static outlook ol 
mam eN]>onenls of religion ( hristianilv has game<l 
nmch from progress esU nial hniself . the proiioimceti 
(’lineal ]>rogress in the Koin.tn Icmitnc in ibe .se(oml 
centnrv wa.s .1 wide nioctunenl Joj wliuli lehgion 
cannot claim the whoU cieiiit , ihiileen cimtunes 


appreciate the magnitude and importance of the task 
of the best contemporary theologians in combating 
leligions obscuTantism. 

Tf the first accounts exaggerated the number of 
live's lost, the latest figures reveal the completeness 
of llie disaster (.ausud in Japan by the earthquake of 
SeptetnlKT i. Although the exact number of deallrs 
(ansed bv earthcjuakc and fire is still unknown, it is 
«‘stijnated that, af>proxiinately, 110,000 were killed 
in Tokvo, to,000 ui ^'okohfmm, 10,000 in Kamaknni, 
10,000 in the Miiira i’emnsula, 700 m Odowara and 
Ataim, and 5000 in Ihi' P>oso Peninsula •• a total of 
i(i‘>,7oo In 'ikikohama. about 71,000 houses were 
' di'slroved and alxmt i(«> es( aped damage , in ^'oko- 
i sulwi, all but 1 50 out of 1 r.Soo houses were destroN'ed ; 

, Ml 'lok\o, ol per cent of the liouses were burnt or 
(lushed Most of the lugliconcretebinldingsilaniagc’d 
j in 'lokvo sIhwv fissures in tlie third lloor facades, but 

■ abo\«’ and below that floor there is hUlc injury. Ihe 

tin* destroved a gnat pait of the IiiqK’iial I'nneisitv, 
including 7 <m).<h«) \ohnnes m llu-.' librarN' At tiTsl, 
tlu- sliock at ^okohanla w.is not sevi-re and diflered 
little ftom tiiose so olten felt in ).qxm Then. 
suclileiiK , there (.une a swirling nioUoii (the \orlicose 
sho< k of the Italians), (hiring whicli jir.utualh all 
iioiisi's (oilapsed instant.ineouslv Several early 

rcjiorts willi leg.ird to tlie clk’cts of the sliock prove 
to h.ive been crroiuvuis 'I here was no volcanic 

■ eiuplion in tlie island ol Oshiuia .iml none of the 
islands oft the l/n 1 ‘eniMsul.: dis.ijipeaied Dr. 

! N.dvaimira has made .i jnehminarv mv I'stig.itioii of 
I the (etiital area Me finds tliaf llic e.irilapiako 
j origin.it('d m two separ.iU* foin, one Ix’tw'c'cn t)sliima 
\ and -\l.inii. m vvhuU Uk first and more violent move- 
j menl seems U> have ongmalcfl, tin* otlier Tusir the 
j naval station of \‘okosn!v<'i 

I 'I'm Howard silver nied.il lor of fiie Jioval 

: Meteorological SiHUdv has been awmded lo t'adet 


latcT the Renaissance imd .in nuigor.iinig etlect, • J.f NcH’dham ol 11 M.S ir";','<.<hi for the best i-.ssay 


pujdiuing in the ihtinlu-s t h.mges destiiu-d to Ik* as j ,,,j “ 'I'topieal Storms” The nied.d was tompelcd 


jH’rrnanent and valtmble .is flu-v vvitc extensive 
the pitv was tli.it m tlie mneteenlli lenlnry the 
churches did not lake advant.ige ol the «li.inges 
proelnced m the outlook of educMled men bv the 
.scientitu mova'inenl, but. led 1>\ the tract.in.iiis, 
adopted rafj^ier an attitmle ot hoslililv whuh h.is 
resulled lu the modern (onfln t o) ideas among clerics 
t hemsolv’c’s, and 1ms jiri’jmliced edncalc’d jnsiple against 
ilu’ir leaclnngs ‘‘ l-'ailli is a neiessitv ol exist(’nce. 
/e.ilots still contend tiiat lliere is a moral value m 
bUml iailh Ihit tlie modern w'oild, so far as il has 
fallen under tlie sway of 1 he seientiUi mol hod, demands 
tlial faith shall bo rcnsonable <ind not lilmd ” lii- 
abihtv lo grasp new ule.is, reluctance to discard or 
oven to modify tlieuries or iK-lu-fs, aie qualities 
perhaps more rare among seiontthc workers than 
among theologians; but we are too accustomed to 
the conservatism of outlook among the former, 
particularly those wliose life-work ha.s been in tlie 
direction of elaboration of w-hat arc to tiiem funda- 

fmn.innftrm- l-n +r> ^5111 tfl 


! lor bv the cadets from HMS ir<jr(<-s7('r. JiM.S 
1 Ci’tJa'itv, and llie Nautical (.’ollege, lMngl>onrnc'. 

1 hi, International <‘ommiS'>ion of hngiMiK.s met at 
l.und m Sweden on SepleTiibcr i and 3 under the 
chairmanship of Major Leonard Darwin. Various 
resolutions weie passed, and tlie c[iiestii>n where the 
next mtenialional congress should he iield was dis¬ 
cussed. I’rof.s. Nilsson-Lhle and Johans.son w'ere 
apjHuntc^l memhers of the Commission. The Com¬ 
mission vv.is entertained at dmniT by the Mendelian 
S(M'iely and visited tlie Swedish Institute of Genetics 
at Akarp near Lund, and Die Swedish State in.stitutc 
for rac(* biologux-il investigation. These arc the only 
institutions in the world for genetics or eugenics 
Avlnch are State-endowed. 

“ Heat.th Week ” is to be celebrated on October 
7-13. This movement was in-stituted in 1912 and 
the arrangements are made by a committee appointed 
by the Royal Sanitary, Institute, 90 Buckingham 
Palace Road. S.W.i. The (Jbwt of Health Week 
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is to focus public attention for one week in the year 
on matters of health, and to arouse that personal 
responsibility for health, without which all pulilic 
work, whether by Government or by l^oca! Authontiob. 
must fall far short of its aims. It is siiggestcil that 
the domiuant idea should be " Self Help in Health,” 
and the consideration of what every xndividnal cun 
do for hunself and his neighbour in securing a healthy 
life. While there is this central Hoallh Week (’t>in 
iniltce, local celebrations in each centre arc organisctl 
and controlled by local committees, and a circular 
has been i.ssued for the fornuiliou aiul guidante of 
the latter, containing suggestions for the pro¬ 
gramme of events and subjects for IctUuics. The 
Health Week Committee is working m cordial ro- 
op(*ration with the National )kd)y \V«x‘k Coimcil 
(alrcaily referred to in these cohunns), ami it has been 
found i:onvcnient in several instances to combine the ; 
celebrations of Health Week and Haby Week [ 

An Kinpire Mining and Metallurgical Cemgress is to ! 
1 m: held at tlu: British Kmpire l-lxlnbitnm m I omlon 1 
during thelirst week tii June Mii.j Tlu- Instilution • 
of Mining and Metallurgy, the Institution of Mining ! 
Engineers, the Institution of relroh-uin Ti-t Imologisls, ' 
the Iron and Steel Institute and the Institute of i 
Metals, representing the scieiitilu. and teclnm.d | 
interests ol tin iiunera! ami nict.d ludiislnes, wUli tlu- | 
Milling Assonation of (neat I’.iHain ami the National I 
I'cdc-jalton of Iron ami Sti-el .Manuiat Inicjs. aie j 
co-oj>er.itmg as (on\enets of the ( ongre-'S 1 Iicn is j 
the fir^l such Congiessio bt- ludd.and it is aiitu ipated | 
that su( ( eetlnig sessions will be hehl m the 1 ‘omnuons i 
under tlie <ius{ui es of an i 'mpiu- ( onm il ol Mmiiig ; 
and .Metidlurgicai Knguieonng Institutions, wliith it 
IS hoped will be consiifiiti-il as ,i icsiill ol tiie iiiaiigiit.il 
('ongrc'ss \'isLonnt Long ot Wraxall will d«-liver 
tlie Sir Julius Wernhei Memorial l-iMiire ol tlu- 
Institution ol Mining and Mei.dlnrg\ :d llie opening 
.session ol tlie tong!ess, t.iking imnc-ral n-soiim-s .iml 
tiieir n'lalion to the ju'osjxTits and de\elopinent of 
the Kinpiie <is Ins subject Ibc- Max I cLtun* ol 
the Institute of Metals to be dc-hvcied b\ Or !■ W 
Aston, on ” Atoms ami ls'>l«>j)es,” will also iorin jiart 
of the jirograiiitne of tiio Congiess 

An unusual insurance- chum is recorded In the- 
New Vork coriesjxindent ol the / om s m a iiic-ss.igc- 
dated Septc-mber 13. The University of Indiana took 
out a policy at a c ost of about 3^^ b'' insure ag.iiiist 
possible failure ot tlie party troin the I'nixersitv sent 
to Ensenada. Mc'xico, to take gcKxl photographs ol the 
total solar eclipse of Sejiteinber 10 ) he e\jH:dition 

was unsuccessful, and ttie iiisuraiuc coinpanx duly 
paid out about 300/, winch’s to go linvarcls the tost 
of the expedition. A .similar insiiraiue policx. but 
for 2000/., was taken c^nt 1 >> the* Swaillnnore ( ollt‘ge 
party, which was also in Mexico. Tlu* conijicnsaiicm 
in this case: was to be inversely as the success ol the 
expedition in obtaining photographs. U is stated 
that good photographs of the solar corona were 
obtained. 

Hr to July 2,110 less than 826 broadcasting stations 
had been licensed in the United States, h'or various 
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reasons, however, chiefly financial, 376 of them have 
ceased to operate. Nearly half the total number 
of working station.^ arc run by radio and clectiical 
con\j>anies The rc“it are run by newspapers, stores, 
colleges, churches, etc 'i'hat the art of broadcasting 
has cxuni: to .stay is proxeil by the fact that only a 
small percentage of the sf alums were discontinued 
Ixecaiist; their sei'vicc* was iinsatislaclorv to the 
{uiblic In a tew cases stations were i-,lose<i down 
bcc.uist* of the coiupetilum ol neighliouring rival 
stations 111 (ireat Hnlain tlu-re is only a single 
orgauisation for hroadcasiing. and Sf> tiie public does 
not get the lK.*nc(it ol uiijuovc-d service owing to 
tompxdilion Du the ot!u-r hand, however, it is 
impiuatue that the tmiustn be in a sound financial 
position if it IS to work satisfai torily. 

A .Ml vi<iK\.\m'\i on the r.iinfall in India during 
June .ind July and tin- probable amount during 
\iigiist ami Septcmlici has recenllx’ been issued by 
the Indian Meleorologkai Hejiartmcnt, 'I'he mon- 
wioii w.is late in arriving on the shores of Itnha, and 
w<is weal, thiouglioul the month ol June*. There 
was .1 geneial stiengtheiiing oi tlu* monsoon currents 
in tlu- eailv part ol Jidx, ami during the mAnlh well- 
ilislributeil ram jell over inosi ol India. For the two 
months ol June ami |nh the rainfall over the plains 
ot Iiulia was about <> }>er <en1 alxive normal The 
es^’i'ss was large in Lower Huinia and in the North- 
West 1 ‘umtu*! I'roxmce and Kajput'ui.i West The 
.iimmni w.is short of the noniial b\ more than 20 
pi 1 cent ni iiuM-t ol the Madras I’restdency, Orissa, 
Uu h'.ist Ceiilral l’rovmc<->, I‘>eiar, the W'esL Hinted 
Hioximes, and mostlx along tin- western frontier. 

I iu- lor<-( .isl issued III ilie e.u'lv p<nl of August staLc.s 
111.it there is no reason to e\pei 1 an\ large departure 
liom tlu- normal in tlu* raiiihdl of Indni, generally 
111 \ugnsl and S(-ptembei KejxirLs received from 
India bv tlu Indt.i Otiut- show lor the mid-week in 
Seplemlnr ituil there was .in i-\(ess of ram m west 
(enfial India, notth Ilvdeiabnd, and south-east 
Madras . norm.d amounts in l.ower iJiirma, Orissa, 
west ('entral l‘rovnues. iiiul mirth Matli.is ; clsc- 
vvlu r<‘ i.nns were so.mtx. 

1‘uoP .\ U i-'oKsx U! K-i(‘iitlv delivered a lecture 
on the ht<- and work ot Sir ls:uu. Newton, under the 
auspices ot the London toiinly (.■(mucil, and it is 
publisiied as .ui artich- in l!u- Rcoicw for 

SeptemlM'f. This is an iipjiorUine moment to refresh 
the jMiblu memory on Newton's life and ac.lncvement, 
when so imu h mtiresl is being taken in h.mstein’s 
nuxlilication of the Newtonian law ot gravitation. In 
aildition to a biographual sketch, the- article give.s a 
suinmaiy of the state ol mathematus and astronomy 
when Newton was at Cambridge, and the preparatory 
work tloiu* bv C'ojmtuu us, 'Ivcho Brahe, Kepler, and 
Gahksiiu le.iding up to tiie I’nnciju:*.. It is explained 
that the geonu'lncal nu*thods of the IMncijua were 
adopted, Ix'cause the validity of the inhnitosimal 
method, which Newton had himself employed, was 
still a matter of controversy. Coninieiit is made on 
the curious fact that Newton took a degree of the 
eartli's circumference as 6a miles in Jus first abortive 
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lest of his law , the correct value had been published 
in hiiulaiiil thirty years earlier by Kichard Norwood. 
'Ilii: that international jealousy delaye<l the 

iniivi rs.il accujhance of the law of gravitation seems 
stiMugi' to us now ; there is, however, a slight echo 
of It 111 the antipatliy shown to Minsteiii in some 
quartiTs, bc‘cau.se of his nationality. The article 
slious the iniporlant part tliat \’olt;nn- plavcd m 
pcTsnading the Frcncli of tlie truth of Newton’s law 
Tluis we (itid that before the return of ilalh^y’s coim't 
in 1750, (ilairuut and l.alande < ah iilated its I'MTlnrb.i- 
tions by gravitational methods I'rof hoisvlii makes 
the ])tae.tical .suggestion that thc‘ hiceiiten.irv <jf 
Ni'wton's (iiNith in 10^7 siumld [>e niarkecl hv a new 
edition <if his colh'iled uorks TIkti li.is lieen none 


since Horsley’s edition in 1785, and many additional 
manuscripts have been discovered since that date. 

The Almanac, for the year 1923 published by the 
Kgyptian Government contains, in addition to the 
ii.sual statistiiial infonnation, a goijil deal of matter 
of scu'iitilic intenjst. There are chapters on the 
gtsigr.ipliu'al fiMlures. and special attention is given to 
the Nih‘ Agn< ultiire ami antiquities receive considcr- 
alilcallciition. and there is a long section on inigation. 
It is iiolisl that the aiinanae is intended to bo ex- 
pl.inalorv,4ud descriptive rntluTthan statistical, and m 
tins respect is mtetuleil to supplement the “ Amiuaire 
Slalisliquc '' The book is a valuable volume of 
udercnce on Fgyfit 


Our Astronomical Column. 


A I.Ak'.i I'lki HAH ^lr \V !• I)emiiiig writes 
’■ On SeptcTnber 7, .d 7 . a large lireball 

was olisfT'ved from main ])!.k«'s ni {lie south west ol 
ICngland As viewed trom l*.ir, tOrinvall, it appisired 
as large as tlie full moon, and passetl irom the west 
over north-west, and im.dh <h'>.q)pe.insl in north- 
north west It leit a hrilli.mt tr.nl ot hgiil.and lliis 
ri'Tuanusl (.ouspituoiish ol)\ious to th< nii.nded iwe 
(luring iis(' minutes '1 In* Had «*\liihii<“d some 
singular ilianges (»i sii.tpe .md poMlion wluie n (on 
tinned 111 sight, It litsl .issnmed .1 xertn.il direumn. 
iifter whicii tile esttemities iur\(sl to the Jetl .iiul 
formed a semi (mdi 

"A inuuhei ol other ohserseis m ( ornwall have 
repotted ohsersatams ol the jdienomenon. and umong 
other )il<ues it .i)>)je.tf« to have heisi well ohst'rved 
at I'bwev, Liske.nd. and i*oiin.in 1 he ohjei 1 was 
.ilso seen from boiitli.niipton, Irom wJin.li pl.ae the 
endmiug streak w.is ■•jtiMted du- west at .m,aiiitude 
o! Hi " 

Sn.ii.vk Massi.s ,\ecuimdatmg slalisius on 
bm.irv s\ stems, (.omhined with the gn-al iiKH.ise m : 
tlu- umuber ol faiilv luistworlln p.uallases, h.i\» I 
made it possible to d( dm e mean v.ilues ot i)ie siell.n 1 
masses for e.u it spear.d tv])e Messrs Hussell. | 
Ad.uns. and Jov investigate the matter m a joint 
j>a]»ei in I’ub Ast Soi Pai iht for Augnsl, using ! 
aliout px) stars 'riie> assign to Ivi^ () jiiassesol 
0 to o, to lyjie I> mass (>. to gi.nils of Ivjies \ to G 
masses j to'.), and to tlie dw.irls of all ilasses massivs 
i to , in ea< !i case llu' innl is tiw sun’s mass 

t)n plolling mass .igainsi al»soliite magnitude, Ihev 
obtain a grapli that is pr.u litallv a straight hue, 
though witJi a slight upward bend loi Ivjie Jt This 
result scents to lead to a fairU obvious corollary, 
which is nut, hou’ever, given bv the .'inlhois It is 
that the duration ol the stellar uiiiver.se in tlio past 
IS of the same order as that o! the luimuous period 
oi individual stars. 11 it were much gT(*aler than this, 
Iheu even the most massive st.irs would liavi* had 
time to distribute themselves .unong all the r.inks of 
absolute magnitude 'I'lie s.imerom hisjon isoltfamed 
bv dynamual stmlic.s ol tiie '<lcllar motions, which ilo 
not mduatc any great prejiouderaiu e of non-himmous 
stars. 

The Ti'centlv published report of the Cape Oliscrva- 
torv states that the stellar masses aie also being 
investigated there. 'J'hc results suggest Unit the 
ma.sscs group themselves about certain standard 
v.ducs, lU, si, aj, 1] of the sun, each being about 
rlonblc the following. ]t this law shpuld be estab¬ 
lished. it would indicate that the large masses were 


delernnned by some phvsii al <ause, and that they 
were liable to sn( (<‘ssive subdivision into ccjiial p.irls. 

Ihvr Kaihmioss 01 i'i.vM is — Mlustou luis 
<ilreadv been m.ide in thest' ludes to th" mvcstigalK.m 
b\ Messrs ^'.<(lson I’cllit .ind SiUii Niolioison on the 
tl.uk heiit-wav<'s emitt<‘(l i>v the ]>iatU' 1 s Tinse arc 
; is(jlaled In the use o| a <ovei glass {ransuultmg 
i bi-lwe<‘n { /' and > > /< (witJj .i we.tk (‘vtiMisiou to 
! 7 t /d, ami a w.iter cell Itansnnllmg indween 03 x 
! .nid 1 3« 'jhe<ur\e<»l aimosphent {raosnnssioii at 
■ Ml W ilson is a \ ei> vomplu aled one, wUli.^])t mmnna 
; betvv(eu o and .S /<, .ind two iiuimum betwt'cn S u 
1 ..ml i 1 u I he dark jilaiictarv ra(li.iti<.ms are < inelly 
; ill tlie latlei legioii 'i hc di llexion Irom the jil.iuel 
Mercniv has liei-n c<nnj>ared with liiat Irom ttie moon, 

! llu- 1.1(10 of r.idiati«»n per unit are.i ixMiig afq'jou, a 
i sin.tlh-r ratio than would be e.vpectid in view ol 
j .\ii.K iirv's jnoxumtv to the suit 1 lie authois make 
’ I'n suggestion that it mav iiulKati a rapid lolaiioii 
j oi Mcnurv. Ihcv note in eorroboi.itmu of tins liiat 
liiev obl.im .1 sensible deileMon evmi trom llu.* daik 
|n«r1ioii ol .\l<r(uiv’s disi 

I heir lonnei imvisures mdu a led pMcl k ally no d.irk 
hc.tl Irom |n}H{<i. but tlie pieseiU seru's gui.-s 7JS i 
per cent ot Its t.idiation iK-tweeii o j n and 1 ^ n, 
15 I, ]iet emit lK‘tW(Mnt i 3 /» ami 3-^ n, and oh pi'r 
t'cnl.. betvvten M (.• and t j h 

\ Smmi- Srt-.if..VR Mass - .htr Kaelir., No S24O, 
tontains an investigation oJ tin' ori>it ol Hie l)mary 
() Struve .|oo. by P. Meter. Tlie position for 1000 
IS K \ 20*' 6 "' 3-p, N IH'd 43' 30', magnitude 7-7. 
spoLtral type G 3 . trigonometrical parallax 0 043"^ 
{Sj^ronl Observatory), speclrosujpic parallax o’o^o' 
f\lL. Whhon). Tlie elements obtained are. penod 
S.j J ye.vi-s. periastnm iSS*,-!. c o-.jS, w 19-4"', il I4P9'', 
i «>2-3 (I ovj’K'. The observations used c.xtend from 
1843 to 1922, so that practically a revolution, has been 
completed t-sing the Sproul parallax, the sum of the 
niassi-s js 0*138 of the sun. (Hy a slip this is printed 
m l$lr. Machr as 0*014 of the sun } 

'File siiiallest stellar mass hitherto measured is that-^" 
ol the faint component of Kruger ho, winch is about 
onc-sevonth of the sun ; but if the present re.sult is 
trustworthy, the joint mass of the pair is equal to 
that of this star. 

A comparison of observed and computed positions 
IS given. The agreement is fair, considering the 
claseness of the pair. The star is one that should be 
kt'pt under observation. The components are fur¬ 
thest apart, 0*62'', in 1932; the separation is more 
than 0*50' till 1948. 
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Research Items. 


The Hohse in Babylonia —In the June issue of 
the Philadelphia Museum Journal Mr. Leon Legrain 
<ic.scribe.s a senes of Babylonian seals in the nuiacnm 
collection. In one of the most rcrnarksihle the rider, 
whip in hand, Ut represented with a bml-hke head in 
prolile with no distinct hair or beard, mounted on an 
animal which may he a horse* or a donkey Mi 
Legrain, is half disposed to ri'gaul this as the hrst 
representation of the horsi* in Babvhnn.i, but tins is 
iar iroiu certain In the only known example of tins, 
tvpc the animal has been culled a bull, and tlie iider 
identified with the thnmlei god. K.iminan Ada<l Hut 
as the .seal probably dates lioni tiie time of the 
invasion, this inode of riding astride may be a new 
and imeign leatnre imported fr<nn the noitli east In 
the Chiti people 

Kn rcT oi- iJkViNG i pon nn Ski’ii —In an in¬ 
teresting paper in the Jiuii-nol I'/'(Vf>l Ivn , 
pt i\-., JiiU loi.t),'! W’lng.ite 1 oild disinssesthecthvt 
ol maceration and dr\-nig ujion Ihehneurdnnensionsol 
the gr<‘en Iniman shull fhs ol>seivn1ioiis cover the 
<’tk'<1sol drv uig upon twenty tom inatt*Kile«l ''knlKaiid 
the dill (Tern <“s betwi'en eight green skulls aiui I he same 
wil Inn twelve hours ol enuTgeine fufin the nun m.'dor 
Mecomhuies that gieat nuhvuhi.il variation oicursiu 
pi'ietmt.ige ''hrnikagc, wlneh. relatuelv sm.dl lor 
length, iiKUases soniewh.it ior bie.ulth uiul lu-ieht, 
np(*n tr.instorinatton trom llu* green to the <Itv 
m.nei'ralid state 'file .wer.ige shunkage {all djinen- 
.sion*') amounts to about j i ]ht ((“iil ot the Imal 
measiin inenl '1 hi* tfur.dion ol nuMsurable shnnkagi' 
IS ,ibout Ihree weeks, i>ut slinnkage demou'.tiabli' 
bv slullmg oi the laivvmi ni.»v cimtiniu lor tniee 
nuuitlis Se\. stoik. age, (laina! thiiknes-,. iraiiial 
.sb.ipe, <ind the t ondition of sutures are all elirnnMle<| 
as factors liasing no infhietue ui>oii shnnkage la 
passing ihiouiiii the sbtge ot nuu er.»lM)n. ami during 
llte hrst (cw hours fii <li\nig, tin grei u skull loses a 
total a\erage td oSj nun in length, buuuith. and 
annculai Iieiglii llu* a\<‘i.ig,« total shrinKage in 
fonijilite iT.insionnaliou fioin the* giecii to tt»e dry 
mtueraied state is given as s <» imn . t oin spomlnig 
to a reiimlioii ot aU)iit |i t *. in a traimnn ol some 
15001 < cajiacdv '1 lie writer iuithei givi*se\.nnples 
showing liiat, given the linear dmiensums ni gre« n ami 
<lrv imieeialid stales, it is jxissible to «.d«iilale the 
shiiidoige in i.ipaeilv to williin a lew eunu (enti- 
metres i>y either the (‘level.nid lorninia or those ol 
l.ee ami I’earson 

Biuvi fu.Nsnshs IN rnr, rNrnn SrvTi-s The 
Ihnted States Lepartmenl of Agncullure has just 
jMiblished, as Bnlletm No. ri(>3, a ” Ke|M)rl 011 Bird 
Censuses in the Ihutcd Stales- i<)io to i«;io,'’ bv 
May Thatcher Cooke, nf the Bureau of Biological 
Survey. Tlie paper deals with .in interesting attempt 
to cstabhsli a statistical basis for the study of the 
problems of bir<! pojnilnlion— th< numlKTs ami dis¬ 
tribution of birds of ditlcrent sj)ccii*s. annual and 
other fiticUialioiis, and the ellects ol irrigation, of 
cultivation, of tJie clearing of woodlamls, and of 
protective legislation. ’I'hc subject is one iKith of 
scientific interest and of economic imporlanie. the 
study of It IS not unknown in Great Britain, but it 
lias not so far been ■undertaken on an iniporlant 
scale. A census takes the form of an annual count 
of the number of breeding pairs on a defined tract 
of land which is taken to be representative of the 
district as a whole. The conclusions so far reached 
in America, as mentioned in the paper under notice, 

NO. 2812, VOL. Il’ 2 ] 


are purely tentative, and only a part of the United 
Stales is adequately covered by the n-cords for the 
|>eriod. l-'or the section of the country lying north 
of Maryland an<l the Oliio Uivcr and east of the Great 
Hams, d little more than one pair of birds to the 
acre is fountl to be the jirexeiiL average for farm land. 
I'or the land immetliatelv surroumling the farm 
bmkimgs, and incliidmg l.twiis and orchanl. the 
average is al«iut 130 p.iir.s per 100 acres, the estimated 
popul.ilioii of an entire f.irm of luo acres beinpf about 
112 pairs The .\nu‘i lean roluii ('I'uriliif mif^ratorms) 
IS the most alumdaiit sjietu s m lho.se Stale.s lying 
north ot Nortli I'arolina and oa.st ot the .Mississippi, 
and tiie alien house s]»,irrow [I‘i’-.i y 1/ante‘aliens) takc.s 
second jilace 1 for farm land in this section there 
.ire .dK>ul <1 pairs of robins and S pairs of sjLirrovvs 
}M*r i<K> acres burthei and more; comprehensive 
figures should make inlereslnig comp.irisons possible. 

'I'm. OeviiMii ('u.iait-- Iniusouia.ss,--T) r. ^f. M, 
•MeUaU h.is reeiuUly jmblislied (US. Nat Mus., 
Bull ij«») what he iles(nbes ns a }>relunmarv review 

a memoir of pS.j pp , vvilli 23S illustrations—of 
these <ihates wliuli live m Die riKhmentaTV litral 
jKirtion <d ilie reetum of Sitinul amphibia. Most of 
the m.iten.d used m the siudv of the 150 mwv .species, 
sul>-sjH*eies. ami lorime vv.is obtained from museum 
sjKcunens of \nura vvlueli h.id lain long—some for 
more lli.ot eighty wars—in ah ohol. 'I'he author giv’cs 
a geiiei.d aicount of tlie structure and life-iiHtory of 
rKitoo^uluKi tn(t stnialis -a bmueleate opahqid--and 
deals m some tletai! with mitosis and other nuclear 
j>liemmiena ni tins am! other forms, lie conchuie.s 
th.it each oidmarv nudeus i>t an opaiimd contains 
both iioptm- ami lepnidmUve vliroimitin in tiill 
;ulivil\ Ur Metcalt discusses Die telalionslups {u) 
ot the tour guieia -!*ioloop.dmci. Zellenolla, Cepedea, 
.md opalm.i. .ind UA ol Die lannly llesuggests Diat 
Uu Ojialmula- .uid 'bru lionymplia nuiv luive arisen 
tioui smnlai .imostois. .ind lluit sDll nior<- probably 
the lvucih.it.i aroM bom .metstors w’lucli had lieeome 
disUirbeil m then rel.ilioiisof mitosis and tissioii. and 
tiut Du V li.ul passed tiuough .1 jvseiuiobimicleato 
condUioii to one of true bimu i<Mlion. liually re.icliing 
their pieseiil struelurc. tiavmg (wo muitu —one 
liyjierln.jdued fot melalxihsm, the otiier inaetive 
except during the scMi.d period Ah impoUant 
sdliun ol the memoir deals with Die gi^igraphie.al 
di'-lrduition of tin* species of Ojiahiudji and the 
biniihes ami sub l.umhes ol Die Ainar.i.. 

Skin Sniir of Bota roi s.—Skin spot has freijueuUv 
lieeti leg.irded as a relatively ummporlant blemisri 
ujKm the jKitalo tuber, so that considerable interest 
wiLs aroused by the recent announcement by 
Shapovalov {fouru of AfincuUiirul Rpsparoh, vol 23, 
PP that the pustules of this disease repre¬ 

sent a primary st.ige of corky scab, a much more 
siTious trouble pro<lm.ed bv Sjxiu^^cspora suhtrrranca. 
Until this pajMir. it had ln;cn generally a.ssumed on 
the basis of u paper by Miss M. N. Owen {Kew 
UuUftin, pp ^•'^o- jui) tjiat skm spot was <lue 

to tjuite avliflen-nt organism, a new species of Oosjiora, 
named by the discoverer O. puUnlans Ow(*n ami 
Wakef. As skm spot freipietUly occurs upon seeil 
tubers of many of the best-known varieties of jiota toes. 
It was obviously of great importance to know whether 
tlie organism causing skin spot could al.so give rise to 
corkv scab, and potato-growers will read with relief 
the communiaitiou by W. A. Millard and Sydney 
Burr in Kew Bulletin, No. 8 for ic)J3. This work 
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records ihc results of iiioculatian cxpcTimcnls with 
both piisiiilaus and Spim^o^ipora suhterranea. 

wlih'li f onlirni CJwon's orj|»nial conclusions completely, 
and leave no doubt tliat the first or^amsm is respon- 
sil»l<‘ for skin spot and tlic second for corky sc4tb. 
Aiialoniual invc^sti^ations of the pustules also show 
clear difterences between those of skin spot and of 
corkv scab, and tlicre is no liKcdiliood of a skin spot 
pustule later inascpicTadin;' as a tvpu4il corky scab 
Shapovalov's contr.irv results were obtained in the 
rnited States, and Millard and Jhirr are therefore 
led to make the- suKK^slion, inevil.ihly sii^jjesled bv 
Djoir own \vj>rk, 1 h.it ex< ept whcni llu* Amemati 
author cs.amuied diseased tulw-rs sent from 
he never h.ul tvpu.al skin spot uikUt obs<T\.dion 

Vmciattons in VI I 01 Laki Vh iokia Nv.anz/Y 
-• Allontion was ciirt'Cled in luo.j to the remarkable 
variations in the le\el of tin- Victon.i Nyan/a by 
Coi. Lyons, wlio attnluiled some of them todiflenmlial 
movements in the adjacent i.ind The jioueral osulla 
tion of tiicj level in that lake and in the Albert Nyan/a 
IS described bv Mr. C. L 1 ’. Brooks in a tleophvsic .il 
Memoir, No io, issued |ty llu* Mc'leorolo^ju.tl OHice 
(loi^: S PJ1 , 1 Jii , price. K t>cf) ^lr Brooks 
descrilH'S the \ariatious m the lake levels as reumled 
bv tide U‘iuk^'s on tin- Victon.i \van/.a from to 
and on the AIIhtI N\an/.i from loo} to 
and compares the use and tall o! the lakes with the 
vainitions m sunspots .uid Minlail The disihai^e 
from the Vutoria N\an/.i o\er tlie Kipon balls is j 
e.slnnated at only <> pei cent ol the rainfall on the j 
basm of the lake Most of tlu ram is removed hum i 
the basin by cw.ipor.itioii, wimli Mr Biooks renanls | 
as hikhest during peimds ol smispch minima, so ih.ii i 
the lake Itwid is tlien nonnalh lowest lie cl.tmis | 
that Llie lake levids accord more c loseK with \aiia- . 
lions of sunspots than with tlu>se cd nmit.dl lie 1 
points out lu lilusiration ol this view that tin- khmI | 
rise in tile level ol the two iaio’s in loi 7 was'kmlirely 1 
umonnected witli aov increase m the ramlall ” The 
curves on the,plate* iihistiatin/; the memoir show a 
goneial aKreemenl of the sunspot lumima vvitli llie 
lake levels, but tin* akreenieiit is not complete, lor 
the sudden rise m looi followed an imrease 111 rain¬ 
fall lull without :iiu eiiuivalonl inovemenl in the 
sunspot curve There was a sumlar disagreement 
m i'H.b and inou-ovcr, the IukIi h'vel of the Vutona 
Nvan/a in oioo jireeeded instead oJ iollownl the 
sun.spot nutMiiiuiu of oio/ 

S!*A< i‘. I'^OICMIM i Oi' Bl N/i M , N VrUlUM 1 Nh. AM» j 
Antukac I'Nl’- rile c.ulion atoms of the* benzene 
molecule are sliown by H ()u’Ikm(Jour Uuss I’hvs- | 
Chum Soc , loJ.b 54 ^ 1 ’!’ T^V.'id-) t'kl’t* situated' at 1 
llic corners of a rej^ulai 01 lahedion ‘1 lus conclusion 
IS arrived at from ^enmctucal eonsuleratioiis, wVnoh 
show that tlie .ibove aiian^emcul of the earlHiii 
atoms IS the onlv one in wliieli the tiurlv valency 
electrons of tlu* lu’ii/ene inolecuk* can loini a stable 
system In supjiorl cd lias foimuia it is clamunl 
tii.it it exphnns wliv more 01 le.'>s than six caibon 
atoms cMiniot foim an aromatic nmleiis d'he pro- 
pc^rltes of the aioinalu nucleus aie cxjdained as 
due to the ]H*cuhar .iiiaiikcmeut ot valency cdeclrons 
around tiie eailH.n atoms, whereby each of the latter 
jiossesses two elec 1 ions in < oinmon with ilsiU'i|'hbours. 
Sachs found that the rei.iLive distance's of the e-, 
jn-, and p- jiositions weie as 1 . ^’2 • and the 
same propuition is shown to hold for the formula 
now deduced 'I'he sjiaee formula* of naphthalene, 
anthracene, and chrysene aie obtained by the con- 
deiisaticm of two, three, and four benzene nuclei, and 
the aiiules of the space* lattices of ciyslals of these 


sulfetances are calculated from their molecular 
stnicturc These calculated values a^ee verv^ closely 
with ex|)enmental values obtained by other workers. 

Low-temperature Carbonisation of Coal. —The 
Fuel Kescarch Board of the Department ol Scientific 
and Industria! Kesearch has just issued a Technical 
Paper No. 7 on “ Prehmmarv Expenmcnl.s in the 
Low-temperature Carbonisation of Coal ut V'ertical 
Pelorls" (li M. St.itionery Office, lod. post free*). 
'J‘hc pa]N*r may usefully be read in continuation 
of the report cd the sanie body for tlie vears IQ20 
and MJ2I, analysmt,' tlie technical ami economic 
preddems to Ik: faced 111 estabiisluiiff a British industry 
of low tcmiperoturc* c.irbonisdlion Tlie necivssitv for 
low ojHuatuif; costs, therein einpbasised, implies a 
mimnuim of manual labour, and tlie use of the con¬ 
tinuous vertical relorf is one wav of attaining tins. 
.An instnllalion of such retorts on the (dovum-West 
system now exists at the I'hu’l KesearcJi Station, 
Crec'in.’ieh 'I'liough <lesign<*d lor working nmler the 
liigh 1<*mperature conditions now cummt m towns’ 
gas woiKs. thev hav(* been cmjiloyed m carbonisation 
trials, now rejiorted. m whirh low working tempera¬ 
tures wen* maintained. The* selling is ill ad.ijded 
lor securing the l)csl ri*suits iituler such conditions, 
but tlie lr*sts— «idmitledlv <d .111 c'.xjiloi.Uorv i li.ir.icler 
•-•luive been earned out to obtain mform.ition hkelv 
to assist m the design ol niurc sinbible n-torts 
Such n'torts have Ix-c'ii i oji.'-li m It'd .nid trails art. to 
lie e arned out in tliem In the* jnx'Si itl tests lim* 
lemj)eraturc*s langed Iroui 700 to t , ,nid it was 
loiind .idv'unl.igeous to injc*t 1 ste.im mio tlx* relort, 
bolh to cool the* coke and to <issis1 ui (ll^lnblltlnE 
heat through the ciiargc* A coke w.is oiit.imed 
containing <dK)ul 7 jS'i cent ot vol.itile m.illc'i .ind 
s,ud to be sui(al>h* foi use m domestn gr.itc •. '1 lie 

liigh pro)Million ol bre e/e in tlu i oke siiggi si-, t louliie 
aiul loss m Itansport.Uioii I’c'i ton ol «o,i!, tlnrc* 
was oliLnned a Mcdd ol 12 i(> g.iilons cd l.ir h.tviug 
a "low temi>eratiire" (h.iraeter and i.Sjd ib of 
ammonium sidjiluite ‘1 tie vield ot gas w.is only 
4fy S'* therms pel ton-- vciv low from llie gas-maker's 
point (d view and t.ital 10 cumineru.d success unless 
the coke u*a!isc*d a very higli jinn* ,\.s no lin.-ilitv is 
<l.tiim*d lor these r<*su!ls, tlie n-sulls Irom tlie new 
lelorts wdl be awaited with inlL'icsl. 

1 h-AT l.ossis rnKoroti iiorsi W \ii s fhe Build¬ 
ing Ec'scarcdi Board of the Kesean li 1 tmcnl lias 
issued, as Spc'c uil KejHUt .\o 7. acc oiints of tlie tests 
tarnc'd out <il tin* National I’hysual L.ibor.ilorv of 
the hi*at transmitted througii walls ol v.iiious Ivpes 
whem one surface is hotter th.iu the other. oJ those 
made m Norw.cyctn the lic'at insulating propt'rties of 
the walls of experiment.d huts construet'*d lu more 
than 20 ditlercnl wavs 111 use m tliat eountiv, and of 
similar tests earned out in Swedc-n ami m (iermanvL 
So lar as the Brilisli tests have been conducted, they 
show that a scjhd gravel concrete vvall and a wall ut 
.sand-hme bricks transmit about the .same amount of 
heat under the same conditions, but that <1 wall of 
stock bricks only tr.TnMints about J as much heat. 
A cavity wall of ordmary tyjie transmits about ^ to 
5 that of a solid v\<ill according to tiie si/e of tlio 
cavity. Tlie Norwegian results mchide the cost of 
construction and show in a remarkable way the low 
heat transmission ilirough the le.ss costly wooden 
walls of various types common in that country. 
Where cavity walls are used the best arrangement is 
to place the thicker x>ortion m the interior. The 
Swedish results, .so far as they go, confirm the above 
conclusions. The Gcnnan results have led to a sub¬ 
division of the air cavity between thin concrete walls 
into ^ix or more layers by meaqjj of paste-boards. 
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Scientific Exhibition at British Association Meeting. 


'"FHE nincty-firet annual meeting of the Bnlish 
* Association, which has just drawn to a close 
at T.iverpool, was characterised by a new and im¬ 
portant departure in the form of an exhibition of 
scientific apparatus, instruments, and diagrams. The 
exhibition was on the hues of that organised ouch year 
m Txmdon by the Physical and Optical Societies, winch 
is so effective in bringing together the users and makers 
of physical appaiatns, but its st-ope was naturaUv 
wider, and many branches of pure and applied science 
were repre.sented. 

ItT opening the exhibition on Monday, September lo, 
Sir Charles Sherrington commented upon the com¬ 
prehensive and rejircsentative iharactei of the ex¬ 
hibits, remarking that it was viTy appiopnate that 
sucli a collection should be brought together, ;uid 
that this—the first of its kind— constituted a defimtc 
development in the history of the Bnlish .Association 
He further referred lo the rem.irkable arhimces m Die 
making of scumtific inslnunents during th<* last three 
hunilred years, to the ever-growing mi]>orlam-e of 
insfTtuncntation, and to the unavfmlriiile com]ile,\ity 
of tlip n]>])ainlus needed lor sonic of tlie sunjilosl ami 
tlier(‘foi'e the most fundaim'iUal of scumtiru incpiines 

'\ilimssion to tlie exhibition was not eonlm<*d to 
Tuembers of th<‘ Butish Assoi lation. to whom it was 
free, but Uie doors were opem-d to any inemlier ol 
the pulilic on pavntenl of the mofUralc sum of one 
•Inihng for one dav onl\, while three limes that 
aniounl guar.uiteed admission at anv limi' during tlie 
fortnight of the <'\hd>ifion Tlie residt-. for tin- Inst 
week sliow tiiat this iurangenieiil was happih iii- 
spited, ami that Uu' e.xhilntion was as jiopulai witJi 
tlie outside public as w illi memisus of the \ssiH'ia1icm 
'file number of dailv tii Kets sold was quite n.dur.tllv 
largely in exei'ss of the ninulH'r o| simsoh tu ki Is, but 
llu' demand lor tlie lat.ler Wiis quite sulliLienl to 
pisniy then issms 

liie exliibilioii eoinnntle** w.is lortiinale jmleeil m 
Iia\ing at Us dispos.il tiu' estelUmt anotmiuniatu)!) 
atloi'di’d by the ( entral Tmhnual Schools. H\iom 
Sln'et, and the e.xhilnts oicupU‘<l tiu* rooms on three 
floors ot tins inagniliccnt biuldiiig 'Tiie Inx* Imlure 
liall enabled deiih' lectures, m some c.ises illnstrab'd 
1 )\ (inenmtograpli iilnis or e\i)einiu*nts, to be gncii 
]>v men ol sentice, a lealure wim'h cimtiihnled in no 
small degree lo tlic* success tif the exiuhilion '1 he 
popularitv ol these ieetures ts suthocnllv illustrated 
b\ Hie fact that ariaiigemcnts were nude for two at 
least to lie <le!ivered a second time "Tlie Ojilo- 
])hone,’’ by i’rof Barr, ami " liesearches in SptH'ial 
bleels." be Mr. S A Wain (Uescardi l>cpartmein ol 
Sir Koberi Vladhcld’s, lAd ) ()ther lectures inclmhsl 

" Uipplcs,” by IVof L WiUtcrforci*. "Kesc-auh 
and Imln.stry,” by Sir Frank Heath. " Kxpcnmcnis 
on Coal Dust Fxplosions m Mines,’’ bv Prof 11 B 
D:\on. "TIio Compas.s in Navigatn>n,’’ by ('apt 
Creagh-Osborne, K.N ; " Idame," l>v J’rof. A 

Snnthell.s. " Kodachromc ('inrmatograph." by ]>r. 
I\lees (Kod.ik Co , I.ondon), " D'wclopnienis in Wire¬ 
less 'I'elegraphv,’’ bv Commaiidm- Slec (Mareom (o, 
London) 

Much attention was attracted by dcmonstratioiib, 
daily throughout the mcc'Ung, of the photophone 
tiKhibiled by Prof. A O Rankine, and the optophone 
(ifarr and Stroud, Lbl.). In the former, the trans¬ 
mitter or light -iTiodulaloT was installcMl in a room in 
St, George’s liall, and the beam of light, fluctuating 
in sympathy with the vibrations constituting the 
sounds to be transmitted, was throw'U across the 
intervening space of some tw’O hundred yards to 
the room in the Centr^ Technical Schools where the 
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receiving apparatus was located. The fluctuating 
light here controlUxl the electric current in a selenium 
cell, and the variable current actuated a telephone 
receiver In this wav demonstrsitions were given of 
tlic tninsmission of speccli and music, and these 
inatlf, in particular, a wide appcid to the lay mind, a 
result largely assisted by jnibhcity given by the Press. 

No less jmpular were the demonstrations of tiie 
optophone, the jiiirposc' of which is to enable the 
bhml to read orfhn.iry printed matter. In tins, a 
seleimtm bridge i-. <-\pOscd to successions of .sets of 
light pulsations, wlndi vary with the forms ol the 
lett<‘rs passeii o\er. ( liaraclenstic musu:al sounds 
are priKliued m a telephone receiver by each lettiT, 
constituting an alph.ilx't readils' learned. 

The exhibition tommiltee received tile siqiporl ol 
the National Physical l-d>nratory and of the Meteoro¬ 
logical Olhce, Air Ministry The exhibil of tlie 
former consisted \ ery a}>]>rO]>naiely of specimen lenses 
for use in ships’ lights, and master staudariis of colour 
for testing the colour si reens ot slnp.s' hglits, 'J hese 
were in accordaiue with the rcconnm'ndations nuule 
111 the Kcporl of the DcpaUmcntal ('ommiltec on 
Ships' N.uig.duui l.ighls ami formed an in¬ 

structive <lispla\ 

'I !k cxlulut pio\itle<l !>\ tlie Meti'orologkal J>e- 
partmenl of the \ir Ministry loliowi'd closely tlie hues 
ol dcimmsirations giwn bv that department at the 
two nrcvKuis meetings of tin* Assixuition, m Hull 
amt l•.dml>ll^gll \ wireU'ss receiving set was I'm- 
}>lo\o«l to mltrcepl the broaikast messages fonnmg 
tlie il.iih inleriiatuinal I'xihaiige of weathi'r inlonna- 
tion. and, iroin these, wi-atlier cliarls were prepared, 
ami hn-eiasts made toi tiii’ I.iKTpooI area and the 
irisli Si-.i Visitors were, m f.ul, alile to see m 
miiimlure tli<> lomplele working ot a sveather foiecnst 
servui' 'I hi-se deimmstiations were stippienienled 
Iw athspl.iyol up io dide meteorological instruments, 
ami bv diagnmis and pliotograplis of geophysical in- 
leicst iMucl' mteresl w.is sliown in tijo record of 
the recent ejirllH|uaki‘ lu la)>.ai. taken nt the Bidstou 
()l>s(T\ ;dor\ . ami ui ,i s«“t of charls showing the pro- 
gi'ess ot the ilejwessioti w!m h (iinsi'd the deslnicti\‘C 
g.des of August in ol tins year Om- of tiif.se 
I harts showed the (h*pn'ssion umipl'deiv tlefined over 
tile \ltautu. liv OIK' of till' best s(As of simullaneous 
obstTv.dions fomi ships ever rcieivi'd in tiie .Mideoro- 
logical Oili<<*. <iml tin- iuiuraiv of the forecasts 
issiu'd on that fH(<isif»M emphasises the pructicid nn- 
porianci- ol sm h reports 

Due imptessiou ganmd by a Msit to the exhibition 
was iJial (he field <.o\(‘re(i liy the exiiiints w.is not 
oiih a wide one, but also that veiy great caie luul 
lK*cn <-.\crcised lu t)ie elujice ot tlie imitenal shown, 
having legard lo tlie position of f.iverpool n.s a great 
sea^Kirt and its Imation in nn indnstricil .area. K is 
not possilfle to deaf m dehtd with tlie many interesting 
and instructive things wliuh were to be seen, eom- 
jirisnig, as Ihev did, main striking e.xlnbits in \vireks.s 
transmission, in the mnnufactlire of steel, m optical and 
cUh trital uisirumcnls.in mslrnments employed m navi¬ 
gation. ii.ciiuhng tlie gvro-<.onip:iss, m tlie clienucaland 
<l\e imlustnes, m the inniiufactiirc of glass, in chemical 
apparatus, 111 recorders for use m the control of iuei' 
combustion, in piiolography and pliotomierograpiiy, 
in meteorological instruments, ami in other branciics 
of science and imhistrv Among the instnmieiUs 
which attracted special attention w;ls K. C Cox'.s 
selenium mag'iificr (H. W. Suliivan, Ltd.), which 
was shown working in connexion with a syphon re¬ 
corder for long-distance sidimarme cable signalling, 
and is capable of giving magnification up lo ten 
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thousaini limes Ihc received siRnal, and Ingher in can be set to a standard baromelei, un-where from 
special eases New wireless ajrjjaratus, shown by the 25 in. to 31 in. oi mercury, the tei peraUire com- 
Marconi International Marine Comnuimcation Co.^ pcmsation being elective over tins ra ge. ,\!i. b-t.r. 
r.td , en-il)raied direction tinders for ii'^e in ships, a Brown's frenoiilume was anotlier ex ibit on whn h 
special installation for ships’ Utehoals me haling ilirec- attention was focussed. Dns is a new speakei 

lion-tmdmg e<jin]>inenl. and a dupk\\ telephone set— in which magrntication ol soniid is • otained ny an 
designed to enable slnps witlnn 50 miles of land to ingenious niechanwal device depeiiclct ' on the great 
t oininunicule by telcpbonv with otlices on land, friction existing between cork ami glas 
utilising on land the ordinary telephone installation. But, in the space of a short article, lusuce ^^nnot 
The last is at present under trial at Southampton in lx? done to all tlie interesting and instriictu e exhibits 
Lu-operation with the (leneral Post Ollice. Other contained in the convenient and w<ll-jUiistratcd 
very recent apparatus included a snudl X rav handliook Issued bv the exlnbitiou committee, ihe 
.spectrograpli (Adam ililger, I.td K made to the design hK.d officers of the .\ssociation. the exlnbiUoii cenn- 
<;f Dr A. Muller, enibod\ing details valuable ior the mitttH% and, in partuidar, the chairman 
anal\ sis b\' c ryslal structuri- of i r\ siaK and |M»w{lcr^, eommiltee. Capt I*. Ikitn. are to be coiigratiuated 
and a b.trogra])!) of special cmislrmtion for survey on the sueiess of tins new departme, ami it ts o® 
wfjrk (by Negndli and ZambraK 'Ihe latter has a hoped that they niav be rewardt'd l>\ seeing the 
range ol .j ineiies on tlu' chart to iepres<-nl 1 inch present t xhibiimn as tlie first cd .i long senes in future 
varuUioii ol liaionielnt pressure, ami liie m'.timmmt \ears M toiniaL. 


Terrestrial Magnetism in Franced 


\ 1 )l'.{'h }■'I'of [ niv i o n. t UMled .ill hislUute of i 
*■ ' (leopli\suv ;iit.i(hed f<> tin lainitv of Si u‘lice 1 
of the I niveisitv of I’aiis, .imi ilu new iiislitule ha" i 
assigned to it the woik in t*‘itestn.il ni.igm-tisni 
pHvioiish enituslf(| to the Mfi“oiologii al Sti\i«.« 

I lieit‘ w.IS established :il th>' s.inu‘ him a ( eiih.d 
I Uiiean ol 1 ei I e-^t 1 lal M.igm li'on fni lo.inc e .nid hei 
lolonu’s Ihe <iii<ftoi "I i'iitli }«>dies 1.. lh(‘ 
oi theMihiim itmh-i n>>tt(<. Pi><| th M.tui.on ll<- 
i onlnbtites an Inslm u ,d af«omit <.f lu.iym t e ol»"ei v.t- 
iioMS m l-i.im(‘. .iiid a sludv ol ilisi ui b.im es due t" 
eli'ctiK li.Htion heieiif niagm-li* liKtorv 111 l-r.ime, 

■ IS elsewhiie, is in.nnK a l.ih ol tin- th \asl.thug 
I'ltei ts of (ImItu trailion [‘an st \l.nii. wlmli 
i'ounnemed its (.iieei as .1 in.ignelu obxivafoiv in 
iMS^, had to be opi.iced in tijoi bv \.i! |nv«ii\. 
ami feais are now eiiti it.lined for liu Intiin- of \ .d 
|o\'ettN '1 hiTe ate altiatlv twoilcitni lines in the 
(hsttiil, one lotmiig within |p*o metres, the other 
within 3000 im iM's of tile «)bs<‘i v.iforv 

\ <lis{ ussion i>v M Jtaldet ol obseivalions madi 
at iU'ii/.ueain Mgeri.i tejueseiits inagiielu work iloiie 
in lit<‘ I'oloiui s The gUMtei ]i.irt ol the volimie. 
pp Is, lioWfVei, devoted to a ihstiissioii l)v 

M (h Dtifonr ol the inagneUi «>bsei\ahoi)s al \ al 
Jo\'<-ti\ fioiii I <(1 to ioJ 1 rills jirin tu alK n jiies«‘iifs 
seven \ear-s' work rollid into om* In tin* e.irliei 
]iart of file nieinoii ilu tesiiUs ot the same sj>eii(s 
foi the seven yeais .ippeai in nmm-diafi sncu’ssion 
t'hlis we li.ivc 'to Coilsi‘( lit IS e ]>.lg«s o| houilOt i u- 
ctt'icients foi the »lnitn.i! variation of l> (deiluMfion) 
ami II (hon/onlal loivt*) v.dcufated Jt»i evi-rv month 
fuun |annar) oii.Sfo Pe< ember toJ 1, w liile pp 
are devotetl to a destnption t»l the inagnetu dis- 
Uirliatices lei'ordi'il dining the .Sj siufessive months 
The ]iniicipal in.ignetu storms an* de.ill with ni -'3 
plates at the mni oJ the volume, / {veitic.il iorce) 
eurves being n'jiroduced as well ,is l.‘ and il The 
fnue se.di' is only i vni to the houi. and tlclails of 
rapid oscillafKins aie ditlicult to follow, especially for 
till* largest stviniis, among vvhuii the storm ol May 
1.^-lf), toJi, is jue eminent A rather unusu.il 
feature is that m»)Vement up tile slieet lepieseiits 
ileciea.si* in all tlirei'cli'meiits (m p is a resume 
of mean absolute values of seven elements at Val 
Joyeiix fiom tool to i 4 |ji liie plan of Llic work 
then alteis, the ve.irs being tieated sppaiatelj. Tlie 
material givam foi eaeh v ear has sonu* special leatuics 

‘ .Vnrole'(ii- fliivtmit lic t ,'V niuc <tii (.l^■!•e it. I’l'iiivi r-il/ il«» P.iri'. ct 
dll Iliimu! Coil:.it ii(' M.imi'nsu. Jiti.-ii' IVihlxix jur U" miuis lie 
I’rol I'll M.uii.va Inaif I'm. iir. (I'uN. l«x nuivcisitaitts 

de 1 r.inii'. 19J.I) 


‘Iheie .lie, first, for i-ai h month mean datlv values 
lor 1>. 11. and ami liourlv ■ nines ioulm<d to (>h, 
uli. i.‘'li, <ui«l 2fh 1 ill' absolute d.iilv ni.iMnnnu 
.iiid minmuim of !) and their lune ol ix ( iineiu e aie 
imlmU'd, and a woid 01 two desirilx-' tin Mi.ii.uti'i 
. of tlu* dav ritfii f )liovv dtinual mujuahlics loi flu* 
i I j iiu'iitlis. .ippar* »itl\ in>1 n id! dav loi , eii iiieiits, 

■ and .1 i.ibl*- (oni.immg mean v.tines fm lii" -} hours 

■ c.| t he II pre s«Mil.iUvo <iav ol liu v cat. d*'i iv * d n spet t- 
ivelv liom all'lavs .Old lioui duiri davs loll..wing 

' I Ills I" a most (lab' >1 <1 1 1 )ii< s< ul a I ion ol 11 suit- i i oin 

! tiu ((v<‘ mtnnatioii.il <jifK l davs ol i.mIi uioiiLh. 

M)s,.!ul( valiKs.in given lori'.uli lioiii oj . ,1. h day 

foi si\ eieiiii Ills 

I Ik List p.til oi tlie volutne, pj' -’>0 .'o.-^, (oiitams 
I .1 uio-'l v.ilual'l' disi us"ion of the m.igneiu results 
- al P.ircbl .Matir.mil \ai j<»\tu\iiom i.sS ^ oiivv.iids 
]>y the veleJ.iM ui.egm In tan, M A \ugol. l.'tle 

j diiector ol the Meleoiologu al ihiJ>aii J tils is a 

I {x'rli-vt mine of miotinalion loi the Jll^u.;nl'llcl^ln 
! \\c h.ive lirsf diurnal imsju.iiitu's for Ih II. /, ami i 
! (ttu Imat loiil (or the twelve months, dnived indc- 
' peiidentlv ft oil! 1 <S \ e.its’ i ei ord‘'> at Van St Maui, uml 
I Iroiu 1 7 \ e.iis’ lei Olds at \ .il Jo\ '‘lix. st.i lions botli 111 
I llie neigldKmtluHMl of I’.uis I lien we have «liurii.il 
' nu‘(pi.dilies foi s<-v<‘U elements b.vsed on the whvile 
' ts ye.us, ami .isv nbe'l tt> V.iris l'o!k>wmg tins liunc* 

' ate I'ouru'r coeKuuiits lor tin .t.]-, t- . aijft (>-hoiir 
vva\i‘s votteS[)onding to tliese imsiuahlus \u ela- 
iMir.iti' inv<‘stig<iti<ui IS m.tde into the possdulily of 
lepresi'iilmg tin* amniul change m tiw amplitude and 
phase «»l the si‘veta! homier waves m terms of the 
kmgitude ol the sun in its apparent annual path. 

AnothcT (lueslion niniutely eonsideied is the 
unmi.il v.iiialKut, meaning tliereby tlie v.inafion left 
in the mean monlhly values oi the (‘leinenls .iflcr the 
fiimm.itioii ol the seeiilar chan.ges, .issumed to progress 
at a iinifcutn rate tlitoiigiiouf the year. Lse is 
made of mean monthiv values of .seven elements 
fnun 18.''^ to i«j2o, rectmled in tables ou pj) 27S-284. 
The range obtained for Uie annual inequality in 
I), 0-23'. seems tin* sni.'dlest foimd anv'Avhere as yet, 
])ut a suspicious featuie in previous rt'sults has been 
the tendency for the np]i:uent range to diminish as 
the number of yeais available has incrca.sed. I'or 
most of the other elmnents there aic tpiiLe substantial 
Hinges, eg. o-Ko' in 1 {maximum m Nov'ember, 
immnium m June), and i/’jv in fl (mtiximum m 
June, iimiiimim in November). The ranges for th<>se 
two elements are somewhat larger than those found 
for Kew* from a shorter peiiod of years, but the 

* Roy S'.i H«1 , vol. 2io, p. 238. 



NATURE 


459 


SEPTEMritlR 22, I923] 


maximum an I minimum occur in the same months 
at tin- two sl.^ tions. 

A '-ery ci mplctc inv<!stigation foUows into the 
.sccul r chaT^'.^•, based on a tabic, on p, 287, of mean 
annu I \alu s at Parc St. Maur reduced to Val 
Joyc ix, ami at Val Juyeiix, extending from 1883 to 
1921 Sonn small differences may be noticed fromM. 
Duf< ir’s tal'k- on p. 95. On p. 288 refenmee is made 
to tl f pussii'U' influence of sunspots on secular change. 
As s 'veral magneticians have suppo.sed such an m- 
fluence to exist. :t is important to note that M. Angot’s 
results an- wholly negative; “ il semble impossible 
de retrouver ... la moindre trace d'une periodicite 
de oiuc anmx's.'’ Secular change has folhnvefl almost 
identical courses at Paris and Lomlou Tlic change 
of I) in late years lias been vei-^' rapid, the easterly 
movemcnl at I’ans from igiO to i(j2i being 48*1' 
H attained a inaxmnini in Pans in i«)i2 After 
falling lontiiinonsly until i<H3, I has been rathci 
osLillaloiy, there being a rise from 1014 to loiS, hut 
a lalt siTK'e 

As a im.ii contnbutuiu to the subject of s<x-ular 
( h.mge, M .\ngot lias Ined to repu-seiit the \.diie of 
I> at I'.nis iiom i iji to i<)ji l)s .1 siiupli* h.irniomi 
1iiKtita1ion about a mean value 'I he foriniila giving 
the best lesiilts is 

1). (, ^ 5 ' + i.s cos - I Si )); pSo. 

/ In-iiig tiie (Lite m vears The agieeineiit between 
I' 's loiniiila and ob'.ervation is pnii- good Irom 1^41 
t iS'ii , but simi 1S.S1 ihe esn-S'.ol Hm obs«*!\ed 
w sleilv dei.lin.il ion ov ei that «.ih id.ileil h.is steadilv 
ni< ic.isrd iniTiI in lojj ii was yj Die (uiblu .ilnm 
ol this voinine pioiuise , wi'll hu' the biture of the new 
Instil II ie oi (ieojiii vsu s o! the I luversitv ol I‘ini'-. 

( ( m<i j. 


University and Educational Intelligence. 

dill i’epai'liiieii! ol \eionaii1us o| | !)<• InijuTi.il 
I oihg'' o! S( leiiie and 'Uximologv. which was csi.ib 
d in i<)jo • j I, luis is'-m d <1 p.iinphii { show mg flu 
ionises a ailalih (luring the ses,ioii _• j J he 

wor^ is toiuhuled in three se<tions, design and 
(naineetnig, nieleorologv, ami navigation, ami .1 
«oiiij»h'le <out-'<‘ jionnallv iKfii;iu-s two ve.irs, the 
•'Ui.oml oUeii iniludnig researi h .ind expernnental 
wovl: 

Thi universilv exlen-'ion div ision i>f the { nui'isitv 
oi Color.ulo excinplilics the wide range ol ser\icts 
nftered b\ n modern state univiTMlv in America 
’fills “ duision.” destrilH'd as “ simpJv .1 \ehule by 
nUMiis (‘»l which the \aiious ih-pailnienls ol the 
universilv m.iv be made available to the peojjle ol 
txjloi.ulu,” uiclmk's i!o| oulv a dejjartineul oj in¬ 
struction (correspondence, i l.iss, viie.iliomil, and 
visual), l.iul also a “ departinent of jmbhe servue” 
coniprisnig Imreaus oj eoniinumtv organisation (lor. 
promoting public healLh, child vveilan*. lecrcation. 
and kindred subjects), business and governmental 
research, hlirary extension, l><;nte-re..djng amiscs, 
high school debating league, high scluKi] visitation, 
and supply of piiblie speakers Tlie range ot j>ul>h< 
.service which the universitv is willing I0 uiulert.ike 
is, in fact, limited only by its caiiacity U> jH-rfonn 
them. 

For many years an admirable system of contmuative 
education has been given in Great Britain mil M, Bock- 
yard Schools. Boys enter the dockyards as the result 
of competition, and the effect of tins is a high stuiidaril 
of teaching in the primary and secondary schools of 
dockyard towns. When the apprentice hH.s entered 
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the dockyard, fie ha.s to attend scliooi for eleven 
hours each week, partly in the afternoons in his 
working hours, and partly,in the evenings. He is 
under strict naval discipline during these educational 
penods, and absence from school without sudicient 
cause leads to loss of pay, or to suspension or dismissal 
if the offence is repeated. Attendance is compulsory 
for every apprentice in the first year, but at the end 
of each of tlie four years of the norm;d course the 
least successful students arc sent away from school. 
There is thus a continual w'ccding out of the mentally 
unfit, with the result that, at the end of the foupth 
3^car, the students who renunn represent the best 
piodiicts of a wise combination ot theoretical and 
practical training and are alik' I0 compete successfully 
for anv scholarslnjis in vvhicli ajvplied science and 
mathenuitus arc given promniencc 'Hie announce¬ 
ment of the resiih ot this year's competition for 
Whitworth senior seliolai'ships .uid Wlnlworth scholar¬ 
ships atiords a leinark.ible exainpU' ol llus tact. 
'Hie mmiber ol ioiiipetilors lor the fonucr —ot an 
annti.d value of i^o! tenable [or two vears -was n», 
and loi the latter - animal value ol 12^/ tenable lor 
fhre<- vears was ij». ()f the Uvo senior siliolar- 
sJnps avvaiiled, om* w.is to a tvninei doikvard 
appreiitue. now at llie Koval N.iv.il I'ollege, Greeii- 
wuh tit tlie SIN otlier si iioiarships, (our w<>re 
.Iw,tided to (htckv «ir<l a]iprentiC('s, and ol tin* tvveut\ - 
live \\httw(»rth pn/es ol ini t.uli given to unsueees.s- 
ful 1 .uulidali's, tvveiitV -one were aw .inled to doeUv aul 
.ijtpivnln es I h<-se spU-iidifi resnUs are most (retiil 
.i!»le to the mslimtois ni 11 M hotlsvaid Si liools, 
and lliev sliow tft.il the Admiraitv system oj t'diua- 
tioM is .1 {>oleni ItJiie lor leihnu.d tunning and 
dev(lopiiKnil ni<>r(at Bnt.tm 

I'm. pU'speiiiis foi 0} niiiversilv cours<>s 

in theMaiu lu*st<T Miiim ip.i! ( ollege of 'j e( hin.i]ogy 
(out.tins the new regnl.itions tor Ihi B Si 'I'ci-h,, 
wlmli provide lor liiglier <.ouises, dislmit fiom, .uid 
.it le.isi line y«“ai in advance oi, the otdmarv degrt'C 
1 onises, tocxleiulov et tliiee v e.ns from tlie standard ot 
Die pres<-nl intermediate ex.tnmuilion for the degree, 
or the lliglier Si IukjI ('ejlilii ale 'Ihe college ofliTs 
(onisi-sof jKist-gr.tdiialion and speiudised study and 
rese.in h in various biamlies of eiignu'ering, a]>plii.‘d 
< iK'iuistrv and (liemu al tei himlogy, textile industries, 
apjilied pUvsu s. .md mimng engmeenng 'I'lie i alendar 
ol the M('k iumt X'entureis' I et hun al ( ollt'ge, Bristol, 
gives partuiilars ot unuersitv degree tonrses, in- 
tlndmg the Biistol “ s.nuhvich ” si lienu' ol Iraiinng 
for engineers 'tins lompnses tlirta- periods of ten 
moiiDis e.icli m Die uiuveisiiv, lollovvt'd severally, 
the first by 14. the second bv 2, .uid the thud bv 14 
months 111 tert.un eiigmeeriitg works to whudi the 
univeisiiv imdert.ikcs to rt<-ominend sin la bit' si udeiits, 

(-oughliorough College, vviinli has on its Ikiard of 
C.overnors representatives ol Die rinva'rsilU'S of 
Cambridge and Binmnghain as well as ol Die I.ei(.esl(T- 
shire County and 1 -ougiibornugli 'I'owit Comu.ils. 
publishes liiil det.uls ol its eqmj.unent and eouises in 
engineering aiul chenmal te( hnologv and ol Us School 
of Industrial and Idiu' Art. Jiiinur College, and exlni- 
mural dejKirtnienl, togetlier with a list of some 250 
Students vv ho ipialitu'd in 1022 for the College dijdoma, 
conferred foi the tirst lime in that year, ’the dijiloina 
course covers livi* vears and its spetnd fe.iture is th.it, 
unlike the various " sandwich " systems, it prijvides 
lor continuously coiicnrrcnl training in engineiTiiig 
therirv and pracUcc TIh; Sir John Cass 'I'eclinu.al 
Inslilute, lamdon, anuouiioos, among others, special 
coursiNS ot liighcT tei hiiolopical instru(.,tion in brewing 
and allied iiidus*,rie.->, jictrolcum tecluiologv, ioHokIs, 
alternating currents and electrical oscillations, metal¬ 
lography, foundry jiractice, muiing and surveving. 
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Societies and Academies. 

Paris. 

Academy of Sciences, August iy.—M A. d’Arsonval 
in Ibf’ ch.iir.--Jean Perrin' (>l)ser\-4ilions» on fluorcs- 
c('iu,(‘ The lliuirosccncc of a solution <Jej)cnds on its 
couLL’ntralion. tlncliiK'ss of l,l^’er, and light-.ibsorhmg 
)«avci of the solvent .An attempt is made to define 
.sfteeilK fiiKjrcsccnce, ineasin<tlde i»y a c(«-tfiLicnt in¬ 
dependent ot Llieso laclois. -1 > Mordouhay-Boltovsky; 
(‘erlain eategoiies oi Ir.in.soinidental nunilxTs Jules 
Baillaud : 'I'hc astrononnc.il sl.ition of the Pic du 
Midi. 'I lus observatory is c ltara(.1ense<l by the juirity 
<;f tlu sky anrl clear images '!'!»• advantage of the 
lieiglit (^870 meties) is not obtained at the price (J1 
undue f.iligue on the p.tit of tin* workeis Observa¬ 
tions would appear to lie pcissibie during the 

late winter and spring months -A A Guntz Ph«>s- 
phoj<'S(eiit sLiljilnde oi /uu . ’I he partial siibstilulion 
oi {.idniuirn sulphide in tiie /me sui])hHh* gnesa more 
<hir.dde phosjilioresi eiu e ami laiises changes in tlx* 
toloui of the light. It also reiideis tlx-)>hosplioresretit 
sidphides moie easy to insulate Xiuhe Charriou • 
‘llic absorption ol s<j<iuiJH iiyjiosiilphile l>y jiholo- 
gt.ipluc I'.ipiTs The t'lmun.ition of sodnmi li\']>o- 
sulpliite bom jihologtaiihie pajH'is is ninch more 
lajnd .nul (oinpletc. li llie washing is tarried out with 
soiiilions ol .sodium oi .iiunioiuum bicaibonale uisttsid 
of with w.ilei -( h Kihan anti V Likhit6 *1 lie tie- 
^'t*It;;mlenl f«i Maurice Piettre 

'Mie tliemiial rtlalnjus belueeti humx materials and 
t o.ii 

W \smsoH)\. 1),{ 

National Academy of Scieiues (Pun \'o| o. No 8, 
August ro-’t) 1 Barus (i) Tin- vibration til air 
in 1 iilx’s ( appi <1 at both tnds 'fix an t olnnnis art' 
atliiated b\ telepimiies PusMiie t h.inges are nx a- 
sured bv an iiileih lomelei I'-tiibe \Vi11i ll-tubt's 
and sltnglit lubes theie is a fiielional but no special 
fretjueru )’ ettet I (.3) ’Die vibialxm <»! the air tila- 
nient m ipiill tubes c.ijipet} at lM)th eixls j P. 
Minton ami | (i Wilson Pt)nelalxin bt'tween 
idivsital ant! iitedit a I tnidings i>ii nonii.ii ears Curves 
showing (he rtiatuxi Iietweeii the io<*l mean scuuiie 
jiressutes tNeited on the ear drum by a tcleplxme 
leeeiver tliaplii.igin. jilottetl on a logantUnix stale, 
ami the Iretpivm les, plotted on a linear lte<(iiem y 
se.ile, tile u.setl in luosl ot the titt) loin c.iscs tlUxi, 
tlu piivsital aiul iiietlual limhiigs loi norniahtv t»f 
tlx; eai ate in agieement -T V Thomas. The 
Puistein etpiations ol the giavitation.d fieltl for .111 
ailxti.uv liislnbution ol mattei W. T Councilman' 
'rile root svstein ol /■'/’/.gut< .iiuj Us relalxm 

to UiL tiingi of tile hiiitius The loots td tins mciuher 
ot tlu* Icneat e.e. wim li is fimnd only m Ameuc.i ,ind 
J.qian. aie lievmd t)t loolliairs . tlie place ol the latter 
appears to be taken liv tlie hvpha' of a fungus which 
peiielratt l»elween and into the cells of the nx>ts 'J he 
roots break uj> into a numiiei ol iim* capillaries which 
ramify the hmiuis nciir tlx* surface of tlie soil. The 
n'latiouship apiKiars to be one oi svinbiosis -J. 
Leech 'I'lie s\nuneti\ oi the inteinal ears in flat- 
li.shes .Although the left eye of tfalfish migrates 
during dcvelojiinet'-f until it comes tt) lie beside the 
right eve, the It'll ear rnnaiiis in its original |Xisitioa. 
H.N.ariuna1ion of the left autl right ears of numerous 
specimens ot Pseudoph'itnyveclcii nmrricanus and 
Lunanda jeu tigtuca showed no difference in structure. 
In I'onsetiueiice, tin* mode oSj^Qiiun of the cars of these 
fish ni equilibration is diffifoilr to understand —A. 
Bramley . Motion ot an edeclru particle in a Kicmann 
sjiaec. An mfiinlesimal particle revolving about the 
aloTUic ntieleus de.scribcs a definite orbit with constant 
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velocity.—W. M. Davis: (i) The marginal belts of the 
con'll seas. The islands in the Pacific, in addition to 
tlic formerly glaciated islands of the colder seas, 
can be grouped in lliree categories {a) Volcanic 
islands witli cliffs, generally without submarine banks 
or eoral reefs and mostlv in the cultjer seas, (/.i) 
Islands with cliffs and subin.inne banks, sometimes 
willi coral reels, an inteimediale or marginal belt 
alnnit 5'' wide betw'oen latitudes 25" and .^0° north 
and south ol the equaltu'. [i) Volcanic islands wdth* 

I out t.hffs but h.iving lagofxis rimmed by coial reefs. 

I The data supports the jiostuhite of unstable islands 
j associated with thanges ol ocean h*vcl and tempera¬ 
ture, i K. llai'wiii's tUeorv modifu’d by glacial control 
factors. (2} The il<*plU ol cotal-reei lagoons The 
' .stable rock platform liypotiiesis lor the foundation oi 
I 4ifoILs IS reject'd on the ground> of the absence of 
clifis and of siu.li phitlornis on ishinds thought to 
' ii'present uplifted .ilolls 1 ..igoon-em losing recks on 
: siiksiding Jonnclations would produce lagoons of 
moderate depth , incuMsed iat<* of siibsuieiu c would 
l»e coimtcrb.ilanced bv iix.leased inw.ish ol detritus. 
Sh.illow pt<*-ghu i.d higoons would be deepened by 
contmixxl di'graij.iUoii during tlie lowering of the 
glaihd occ.in. The sid>si<Ieiui' liieorv also accminfs 
lor subm.iniie b.iuk.s .it varvmg deplhs m the coial 
si'.is 

SVDM.V 

Linnean Society of New Soutli Wales, jitlv 25." 
.Mr A h' Uasset Jliill, jmsideiil. m llie i tiaii - 
1 < II Anderson n \ision cl the \uslv,iiuHi sju'ctcs 
ol {he gl’mis Jkissi I JAiitv luo sp»’ur,s ol ihi genus 
Jki-^sM are disciiss<d, ol wltuh nine uk desinlxd as 
new, and loin as new <<mibmaii<,ns \ key to all 
the \usli.diau sjieiics i< given le-^sie Is Steel. 
.\iiatoniie.il le.itiiies <»| the m.Uuie sjiolophvle ot 
Sc/ui^iiK'/l-i iilif’nios-i ■( he sp*.< lie is piiimtive The 
radi.d tyi>e ol shoots, tog<*t)ni with the licquent 
(KviiiH'iKe ol a Sel.igo loixiilioii, tlx mived anange- 
iiicnl ol the sjHir.mgia in the loiies. and tlx pi'esinxe 
ol toui meg.isjKxes vvilhm tlie mega‘>poiangium, all 
point tf* a close lelatioiislnp vvilii tlie num* piimitivo 
menil»eis ol tlx* I Vcopodiales - ( Hedley Studies 
<111 Australian Mollusua Pt .mv New sjiei les ol 
tlie genet.i llemidoiiaN. Pitaiia, .iixl rmlu.u iiluin .ire 
dc'scrilK'd. 1 t<hu tlx* (.real Ikuner Ik'd a 1 oiisuier- 
.d)l( b<»dy ol .spines is noted, whu h weii named from 
New ikiledonui and have now i vlemh'd to \iistMli:i. 
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The British Dye-producing- Industry. 

I N «i letter to the \orhshnt' Po^i nl Si’plcnilx’r u. 

Prof. W. ill. (Ludiner lulurii^ lo ihe luilHui.ii 
prnhleni of the die prodntin" indii^ln, wlmh 

i'* r.ipidlx .i|){)ni.i<Imi” llit .'upnim- mim'; ni its jiosl- 
Wai lii'ton Keuipiiised ;it tlu- onlhiTMk ol Imstilitii's 
in i<ji4 .1' an essenti.il l.u toi m out n.itjiui.il .sciunly 
and indu'tiial wcUate. l!»- m\K rh’cstiiffs mirjioration 
was tiun brought tnlo e\istfiii i in ifsjxmst' lo a ecneia) 
deni.iiul foi tlu* est.iliiislniM'ni nl .i luirnc niamiiat tnru 
in fhes .ind iniennedi.iles, 

I |)i\ards ol 7.000,000/. oi i,'n\iTniiuiil and ]iri\atf 
iiione\ Iia\e beui ixpendid in the land, lunldin^. 
jilant. and ”enei.d e<|iii|»iii<'nl oi the Hiitisfi Du stulK 
(orpotalion Ltd. .ilonc. and the othrr makers, ol 
whom lliere ate more than Iwinli. ha\i’ .ilso 'pini 
Liree sums m tin- i \t( iisuui til »»Id works and Uu* cn-i tmn 
ol m u. (111 the ifi Imn .d side, tin- 1 lu'inisls (•in|)lo\ cd 
in this new milustrx !ia\r tii.tdi’ a<!\.in(es whuli 
are leilamly unoliitnmais Lssenliai inleiimdi.ites. 
liitlurtoiiol juDilueerl ill (Ifiat ihilain, aie now ni.inu- 
facdind m larye i|uant!lies am! ol .supenni (jiiaiity, 
and the 1.1111^1- til Ihllisli d \ is im lude.s t iuhl\ per < enl 
ol the pii'enl rerjimeim-ltls ol miJ d\i liseis. 

On tlir u oiioniK side, luiweser. (lie niakeis are in 
a poMlion wtmh is almost dc.spetah' In spite ot the 
hut that '.liaicholders ot il\e piodm ing firm,' have 
lereived only meaiire return on theii lajutai oiitLu, 
the ci\e lonsimiers are pressin.v, < outiniiniisiv ior le- 
dmlioii m prid.s In-iaus^ their loreiyn 1 oinpelitors 
ha\'e :i<s ess to dsew.ires soltl at [uues with wlmli no 
(oimtu with a stabilised eurrem \ (an lotupele. .\t 
present, ioreipri d\es lor w)m li tin h are Itntish etjiiu a- 
Icnts are not admitted into Oieal Itnl.nn imiess tin 
bridsh makers' piiee is .urcati r titan Ihrei Limei. the 
pic-\\ <ir ])ni e, and this measute o) protei tion is f>em,u 
threatened llulexen tl the m.ikeis eould ;^et down to 
])ie War pnees. it is dotilithd wlietliei the (onlriiveis\ 
on tosts ol prodmtion wonitl eisise. for in (xisdiiL' 

< iiuimst.inees the (lerman pnidmer (ould profitalii\ 
tjimti’at lai lower priees titan those j)re\ailmu' in 1(114. 

Tlie (hemists oi the oniani* (liemieal mdustra s, 
imludin'' dyewarcs. ha\c slioun themselves capable 
of the n<-(ess.ir\ «oneenlration and jiatietue ri‘(|U!red 
to Imilti iij) the new seienlilic Itades. but these essential 
national de\elo[>ments art* doomed to l.tilure in tlte 
near future unless the lulministrative leaders of Uie 
eountrv in general, and of tli<‘ d)e-ti,sing indnstrie.s in 
jKirtieular, tan ai-<[uire what Or. Duisberg, the liead 
of one of the largest German rolour works, .s[)eakmu 
during the War, said England lacked, namely : “ tiie 
faculty of fixing the eve on distant (.'onse(jueni es and 
not merely on monetary re.sults.” 
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More Applications of Physics. 
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f‘it\''Mi ill. .< 1 ,1 .ifii.ul Ik .iilni; • ill .djilt.du in .il 

'jii' !i' < I iiitl.f iniir' 11 h H rn ' . lu iln .nln li • in <|m s- 
llull It I. iMi iimI t li.it iii.in , •>{ ill! .11 Ul )i ^ '^huidd li.n( 

I>' I iM util I il IIIli (| 1 1 ' jin ,«i‘i .Hid luiiiM I )in mix Is ul I In 
'l.iil ui llif N.iIiuim! L.!tiui.iiut\. Tl ddiindoii 

!in\li\i1 tu m.tkl tin jiiuj»n)|lu|l 

■.u hiidi .t> It t in tin nn t iiinn:ii .d MMiun ui tlir 
\(<ii!m< !n.!\ In ijiii'tiuni d \ dnliuti.iiv ul t)il^ 
kill'! 'hunld I'l'jiiisnii .i.uidr.’i i.in;-r ui .miinint.itiM 
u|iniiun .1 • i! n. j)u-,sit>l( ti. sMiiii..nid \\< lliink lli.d 
till I dilui n uiiid li.n 1 Ix cn n11) .idMsi d tu di.iu. iiiuri- 
1 ii.tii Ik li.i-. duiK', on I lie l.!)u\\ It iL’c <>} iin (.dluni'.ijiln i^ 
Ul < n|i\ tm.' ;i<i' Il imi'N in tin nt« t.diiiii’n :il nnhisi iick 
!'} n MiiiuJt I'll .ifiuii.iiilKnprii'' Willi n \.iliiid»lr 
.iiti'it' un lull M .tic .iciudv ii.tMiK h i<\ Mi 

M’kinnun ^\u^l(i Tin' siilijutt ■>) cvptnnifiit.d test-, 
ul till' ''tunuth ul <niu|ti.inu siim tiirfs u dt.ilt with 
lin idK In Ml Willi.nii lUnud.i'v. wlnli- \.i!nms .ispn ts 
ui lilt' lluun nl iii'iupl.im' •inntnr'-'. .iic mnipu- 
liiitMtth tn.ilii! In Mt ( mvltu }\^() .nl!^)I^ 1 j\ 
Ml llii\ iJ.ni nil .nTupl.titf wm:‘s luiinw. uin- di-.dm” 
wilh dujxN. [lie uilu'i willi i.dilKs Mt Ikili .dsu 
t uMl I ihiUt s .i icin.'iin .md niti 11 'liiU' .11 tn It- uii dilhisnm 
tljnHi"li nil iiiliMiii'. Tlic .iiUi If uM ntsirniin-rits iistd 
Ml .III I Mil. tn Ml 1 ‘uli'.un. dt •d-' w nil ni.iiix nu\ l•|lu^ 
I’l d ikinstuw ( ufll 1 ll'ilU'• tUu .irlMll'.. WIlUlll VMtIl 
L'liMt .1111I11H II \. uii till pn iui m.iMif tti an ii.iil .ind 
til' 't.il'ililt "1 ,in ii.iH \ -tmi.d uiiilint ul tin 

tin an-'inst u nnun l»\ .Mr Arllnn iMin-. 
niiu .d'u di.il- with ill. htlivujnn Tin- .trluif nui\ 
1 " -ludnii i‘i I uniti!], hiiii uttli ihat trtt-nil\ wuftfii 
In I’lul I’-.insicvt ii. \\iiRi {\uuu->t jS). iiitillfd 
I'l If I It III upu I 1.1! w nil!) ,1 pn/i- .•* ■■ Pin- piubK'in 
ul tIlf ill ill upli 1 I-.!Ii.it ill .111 .ifii.il in.n linu‘ ” snp|H>iInti 
in llif .III In tin iliiii'l ul unu ui niuri’ 
niMiiiiL; .iliuiii the xiua.ij ' As tin' .iiithur ptnnts 
uiii. m,iti\ (d tlifsf ija\i' lifi'ii (unstniitcil. hut imfv a 
kn lii\f stippuHnl tiuii Wi'i:;lu ill thf .tir. arid imiu* 


has iH'cn sutitssfid when judafd liuni llin pund of 
\ifv\ t>f prattital uiiiilv i'Ajiniimnls un 
umstitulf lln- siihjfit m.Ulfr td an unjiurtant, artnlc 
In lilt lati Ml I K I'anndl.iml Mi Is jums 

Tin “fULiiit ' suit ul .iM.itiun i-. liiall with in tlw 
Jalf (i n \unnaii Sijd I.t.nlii kA i- inanaitiiln 
tniilJttl ‘ Aii-iuulctt I tiL'iiif tor Air-ii.iit 1 Iia 
lunt.iiiis x.diiahlt tl.n.t ..n thi (uinp.ir.ifiM jnituiin 
.nn«' •>! an ttmltd .hkI u.itti luuliti iIil’IIHs .\! tin* 
pn'i nt d.ilt tin iiM|uiiti ui in;'niis.in w.iiii luultd. 
hut tin .mt hu! t \ hit nl I'. • uIl^ll{l 1 • I ii.it tinii kiikih' 
1u he a I iinsnjt-ialili llnn.i'i in llu me ul .111 luulid 
tui’Uns in tin tutiiit- rin sat iu‘. in uuiL'ln dm tu 

.III tuujiii” tiias iiut lx M.iv "Hat. .tiid ni.n 1:1 suiiif 
< .i>c> Ih I uiiiitt i h.d.ini I •! In ni< 11 .nt (| in id n - a. I .ill' < 
Its advaot.f.i In . in tin luwii (.ij.iud .ind 

attend.Mil I (usi. .un) lli< snujihiitv ui tin i !i"im 
nistidlatiun I’tuj | ( M< la im.m < ui.i 1 ihiik-. .1 Imit 
arlnit uii tin piu<|(|.ttun and U't u| jiiliiiin lit 
istiniates tliat hum l-.nitnn suiint, nut iiiuif lii.m 
<ilitiut I.000.000 < ill'll Ifft pi 1 .tiuniiii I .111 i‘1 uiii.initiL 
the esltm.iled i ust lx.iii" " iiu! eMtsMvi Tin., .k 
hf pumts uni vsunid uiilv keej'.1 vu\ It w ul iln lar''f 
an-ship. Ill« uiiimis>iun < \ 11! Il dtliili (1 w II Ii 1 . |n') 11 ni 
ul h \ diu”( n 'I’ln hest nu I Inni ul t' [ i.n M’in ini In rt" 
liist u\en tl (uiisists m piuiliitiii; tin 1 c ti ijt: .11 lull 

inttssarv lu InjHiiv .dl tin ‘Mms esitpi iitlnmi. in' 
tin- i ulii uhl.iitn d hum the n.itur.d l;.is list Ii 

I’hf siihjt 1 1 ul Mucli I I spt. Hint nt-. m Annn.iiilit s. 
then ']‘iHot\ anti Metliuds.' i, di.ilt wnti tuiiipif 
hfiisUfK In’ Mt vsjs |-‘ 1- Kfltand il l! h \ iiiij. .iial 
the stiliiin (In.sfs with an aifnU' 'Hi ' Tiif ilvtlru- 
dvnatniial Tlu*ui\ uf \\ ne.' Mul.iu . In Mi Ii. 
(il.iiK rt 

I’ait II ul ihe \uiunie Is <-ntitkd " Mi (aliui'.n ' hid 
.dinusi the wliuk ul the suhjt 11 lii.dti r it l.ik . tu w ii.il 
IS usu.dK talletl “ Me(,dlu'.’i.»pk\ ' Ik 1 i.iiiaiilun 
I unlnliutfs t St oilent aili- hn dt aim:: w ith I \ jin ai .dlin 
s_\stfnis. tilt Iuiisinu tiun ul' Itiinlihiiimi thaaianis. and 
the rei.itmnship helweeii strut tun .uni pli\>i(,d t ou¬ 
st.ints Il Is .1 pii\ ilial till' t uHsl iiiitiuiial (li.ujiani 
ul tin .diimmnim /int .d!o\s un paac Ii.a lietn 
n ptudnt etl. sim I it k ni.uiuiaif m (triiiiii Usptiis 
.mil the tuiieil tlia_;.ir.un w'.k juililisluii nioie tiiaii a 
xearai^i This mii.dit wlII 'm\< i'cen iked and wuiilil 
h.i\e u-ndeietl iinnenssain tlie iuutnule nn p.iai 
IM ll.uiLditun h.is tlrawn iik tii.iipaiik with tin iion 
/untal oi;j4yutes nitlnatmu \vei,”l)t j>ein ni.iat s jt is 
nut ( kar \\l(\ he lias pteli rixil llus .11 i-irui nit nt 'i'hi 
s^sU•tn ol pluttiiiL', atuinu pen t ntaues on tin liuii/onlal 
ordin.Ucs h.is tnan\ ad\arila;.’f' The diat^r.un ul tin' 
iron nieki 1 .s\steni re{»tuduied on jiaui ^.,5 k iiuoiii- 
plcle in the upper lanuf <*l iLinperuMiif ulnie lin. d 
Iti y iiiMTsion ul iron takes pl.ue. 'I'iu- onlv meUd tiie 
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nii-LaDuri^v ol whit h in dcscnlx-d m \nlunic is alu¬ 
minum:, presiunalilv nn .ir((»nnl of its use m air-crufl. 
l»nt It Is not tlu- only mnt.t! used, ami it lu.iv l>c 
<}uestionc(l wlRtliir li v/a.s wortli wliilc introdmm*; 
it 'I’lic nil t.iilumv of aitmiinmm is adccpiatflv 
dcstnlu'd in .1 nurniKT ol tixt books. Siimlail\, it is 
not clc.ii \\h\ lilt- clot trol\til ufinin:; ol lojijni h.is 
in-cii smalofi out lor tu.itinonl .\ y.nnu.d artiiln on 
till' pnniiplrs ol (■!{■( trolviK ivlinim; aixinj: illiMra 
lions Ijojii ^a^olIs mt'tals. would liaxt' l«-nn niou- 
tiscliii 

Mr l''ran< Is l-'il/(li-rald has 1 onijm'ssi-d a n-markabh- 
antoiitii ol inlonn.ition into his artulc on tifitrn 


463 

, _ _ • 

rcmenilnT, however, tliai the loiiuption oi aniorphoius 
metal is not l>\ •iin' means ^inu i.ilK auepted lo-dav 
amon” mctalloitrapher.s. and it mav licdonl»ted wlu-tiier 
aiutliinit IS .named l)v sfnli a sentence as appears on 
piiite present inonietit indeeil. e\en (hos<- 

w'lm. on l•l•ltam «:ronn(!s, velununtK oppose this 
iheorN luM no alt«-inati\e to oihr wim h laii allord 
.un salislaiton e\|*Ianation ol the L’l'e.it utoiip ol 
tacts which tills ih»-i)r\ so re.iiliK < o-ordinatis " In 
the section headed “ 'reinpeiiiiL' and (.)ui tic hniL', ” 
(p.ipt .^ti). hi Kosenhain attnhuti s tlu haidemni: ol 
a cailcon steel lu cjui n« hint' to “the developTiient of 
.1 \ei\ lame niiinlx i ol nnmitr ci\ 4 aililis ol boih 


luni.uis h t'i\<'s e\.Mii\ (he kmtt ol tuatimait i»i i noil iiml 1 iinentite." and the esisteiii e oi .m ■emclope 
tin suhte! 1 that Is leijiined in a \olmne ol this kui'l oi anioipleuis nmi uhic h is sc* IiiehK \ isi oils as to be. 
.Ml toad l‘r\or has wiiUen two ailides, Icoih ot them m elli c i. an inlc nseh liard solid “ \s to llus. the le is 
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McIntosh sees in his eighty-fifth year the completion 
of his magnificent work, 'fhrough the years he has 
porsiH'il with sucli admirable singleness of mind, amid 
many other occujjations, the study of this neglected 
group of marine animals. When lie so modestly 
“ luipes that they arc left in a better stale than he 
found tiiem, thanks to the greater attention zool(^’sts 
in every clime have bestowed nnthr Marine I’olychaets/* 
we (.an only reply that his name stands foremost among 
investigators of the Po]ych«ta during a period of great 
and unexampled progress, in wliicii his l>mad com- 
f>rehensive studies have been supplemented, and are 
now necessarily succeeded, by the Wfjrk of specialists in 
the different families. 

The Ray Scjciety is scarcely less to he congratulated 
m the Way in winch it has persevered with the pro- 
luction of the final |)art.s of the monograph during 
liie I(‘an 3-ears after the War. So much stands to the 
redit of tlu' Ray Socielv in the }wst for its wonder¬ 
fully illustraicd volumes h) Allman. Alder and Hancock, 
find many others, whicli have done so much to create 
llie reputation of Ilritisli marine zoology, that wei'annot 
aiinctcntly praise the vigour and enterprise, with un¬ 
impaired cxeelli-me of execution, winch the Society 
'till dusplays. It is earnestly to he lio])ed that Jl may 
receive tlie increased sujiporl from zoologists which it 
low .so greatly need.s. 

(1) “Such synonymes as would signify mason or 
hatte). niiglit he a[)l ly applied in cxjilaining the character 
md habits of the TcrebcIIa. Nothing could l)c more 
ippro[)riale, for this animal is alike di.stinguished by 
uldress and perseverance in producing works of art.” 
l‘lus triliutc to one of the despised tribe of worm.s is 
>aid by Sir John Dalyell in “ Tlie Powers of the Creator 
leclarcd in the Creation,” a liook which embodies his 
wiient and extended oh.servations on the habit.s of 
Tiurme animals. In tlie first part of ihe last volume of 
Prof. McIntosh’s great monograph five famiiic.s of tube- 
iiuilding polyclucls arc described, the Hermellidac, 
\mpliictenidje, Terebellid.T, Amplmrotidae and Sal)el- 
'die, and the first three exhiiat in tlie highest degree 
luiL craft.smanshipwhich alwav-s awakems a sympathetic 
ihord in the human ub.server. 

The Terebellida?, of which twenty-four species are 
lere described, is the best known of these families. 
The basis of the tube which they inhabit is a secretion 
)f the skin glands which often hardens to the consistency 
if parchment. In thi<' while it is still soft the animal 
'mbed.s, on the outer surface, the foreign bodies which 
t so assiduously collects. It i,s a common but always 
a.scinating sight to see tlie countless tentacles of a 
ercbellid spreading in all directions from the opening 
)f its tube. With a lens, a multitude of particles can 
le detected moving along the ciliated groove on the 
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j surface of each tentacle, toward the mouth. Prof. 
I McIntosh quotes the following passage from Dalyell 
' describing this never-ceasing activity: “ Nothing is 
more surprising than the attention of so humble on 
artist being directed towards such a variety of opera¬ 
tions at the .same time. Many tentacula are searching 
after the materials—many in collection—^many bearing 
them to the edifice—some quitting their hold—others 
recovering the load—while the architect itself seems 
occupied in kneading masses in its mouth, di.sgorging 
them succcjssivcly, or in polishing the rude workman¬ 
ship resulting from its labours.” The worm thus 
dcscrilied, the “ Potter ” of Dalyell, Amphitrifejigulus, 
builds tul)C.s of mud, but others like I.amce conchikga 
use grains of sand or even carefully .select fragments of 
shell, T^ere are still more fastidious forms like those 
Japanese examples mentioned by Prof. McIntosh a.s 
collected by the ChalUngfr, which gather pine needles 
and stick tlieni lengthwise on the tube, and in the 
Cretaceous there occur tubular .structures composed of 
bones and .scales of fishes which Bather assigms to the 
ainivitics of Terel)ellid.s. 

The Amphirtenidac include such well-known form.s 
as Pfdinaria htlgica, a very aimndant wonn. The re¬ 
viewer remcmbcr.s seeing the Belgian coast in igiy 
strewn with millions of this form waslied out of the 
sand after heavy vveatlier. Their slightly curved tubes 
arc miracles of uorknianship. Pro). Mclntosli in lus 
description of this and oilier forms lias (piotcd largely 
from the work and reproduced some of the drawings of 
Mr. A.T. Watson, to whom we owe so many fascinating 
account-s of the methods ui annelid artificer-s. 

If the tubes of the Terebellids and Pertinaria are. 
usually hidden from view, Sabellaria among the Hcr- 
mellidse often forms conspicuous masses of firmly 
cemented tubes between tidemarks rovering large 
surfaces of rock. Unlike other “ social ” polyrhfeis 
(e.g. Filograna, Phyllochjetopterus and Potamilla 
lorelli, all described in this work) they do not re¬ 
produce asexually, and some other explanation mus't 
be stmght for their gregarious nature. 

The Sabellid® again are among tlie most interesting 
of tube builders. The crown of finely divided processes 
around the head, so beautifully portrayed in Prof. 
McIntosh’s plates, arc referred to here (as is usual else¬ 
where) as branchial, but we venture to think that 
Bounhiol’s experiments, made in 1890, .show that they 
have no special respiratory vahie. But, indeed, the 
comjjarative study of the respirjjjfion of the tubicolous 
worms offere a very profitable investment for the time 
of a biologist. 

(2) In the second part of Vol. 4 the description of 
the SabelUd® is continued, and the last family, the 
Serpulidse, is treated. Here the tubes are always 
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calcareous, and one of the cephalic filaments is usually 
modified to form an operculum. One of the most 
interesting features of the family is the remarkable 
pigmentation of the cephalic filaments, often very 
variable in the same species, giving the animal a charm¬ 
ing flower-like appearance, a phenomenon which has 
still to be investigated thoroughly. Among British 
species the condition is best developed in Pomatocerus 
triqueler, which, nearly everywliere, whitens tlie stones 
and rocks between tidemarks. Other characteristic 
British forms, amply treated liere, are Serpula 
verHiicnkris, so often attached to the .shells of Pecten 
in the coralline zone, and Filograna, the coral-hke 
masses of which arc frequently taken in llie dredge. 

Lastly there is an addendum of no less than seventy- 
eight species which ha\’e been disc(>\'ered or described 
as British, too late to appear in their pro{)er places. 
01 the many co-workers whom the author cites as 
rosponsil)le for these additions to the British f.aima, 
there must l>c specially mentioned Mr. Southern, of the 
Irish Fisherie.s ])e{)artmpnt, who, working in the years 
just before tlie War, at Clare Island and elsewhere, 
o’ltained a plentiful har\‘est of unsuspected forms, 
including eighteen entirely new species. "Truly the 
nehes of the marine fauna of the west coast of Ireland 
are b}’ no means exliauslcd,’’ Prof. McIntosh is con¬ 
st rained tocNckum.and we must Iiope that Mr. Southern 
may be aide to complete his faunistic work. 

Th( wondcrlul charm ol tlie drawings l)y the late 
Mrs. (iunther and Miss Walker, and tlic success of their 
leproduction, have so often been commented upon by 
re\lexers oi earlier parts tlial we can do no more limn 
re-cdai their praise. One icature of the \olumc is, 
luiwcver, almost unique: timt Ls the bibliographical 
I ollatio i ot tiie part.s as issued, compiled with the index 
by Mr. (I. Smith. 


Universities and National Life. 

The Older Vfiivcrsitie^ of England: Oxford and Cam¬ 
bridge. By All)ert Mansbridge. Pp. xxjv + 296'|8 
plates. (London : L;ngman.s, Green and (0., 1923.) 
IS. (^d. net. 

M K. mansbridge score.s with both barrcl.s. He 
appeals to both of the classes into which (rela¬ 
tive to his book) llic world is divided—those who have 
been at a university and those who liave not. In any 
case, although he has the detachment which comes from 
never Imving been through the university mill himself, 
he not only loves and appreciates the university and 
what it stiinds for, but also has actually added some¬ 
thing to its nature and functions. By his initiation 
of the Workers’ Educational Association, he gave a new 
and fuller content to the whole extra-mural side of 
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univenity activity, and helped to spread the uni¬ 
versities’ influence more rapidly and more extensively 
than could have been done in any other way. Add to 
all this that he was a member of the recent Royal Com¬ 
mission on Oxford and Cambridge, and it w‘ill he seen 
that he has advantages that the most learned historian 
cannot dwpise. 

For it is as a Iiistorian that Mr. Mansbridge, wisely 
cnougli, choosc.s to treat his subject. In his pages we 
see the genesis of Englisli universities in the ferment 
of the twellth century, the beginnings of the college 
system, its expansion l>y such men as William of Wyke- 
ham, Henry VL, and Wolsey, the involvement of the 
universities in politics, the submergence of their 
original purpose beneath the flood of wealth and birth 
in the eighteenth century, the gradual reappearance 
of that purpose from the middle of the nineteenth 
century onwards, the adjustment of the curriculum to 
modem needs, the growth of a new university organ in 
extra-mural education. . . . 

We are not allowed to forget the continuity and 
vitality of the current of scholarshi]) and learning, nor 
to lose .sight, under a mas.s of academic detail, of llie 
university’s position in the body politic. Nor is that 
all; Mr. Mansbridge, for all his idealism (which may 
prove almost embarrassing to a certain type-of over¬ 
worked and matter-of-fact “ don ”), can appreciate and 
even be affectionate to the failings of Oxford and 
Cambridge. The noblemen and gcntlemen-commoners, 
even at their most foppish, amuse him ; he .sees through 
to the liuman heart lielow donnishness, and smiles 
indulgently on port. 

For this alone the book is worth reading—because 
it is a short and well-written and appreciative lii.sLory 
of our two oldest and greatest scats of learning. But 
it is wortl) reading for more important reasons. It is 
worth reading by the university-trained man, partly 
l>ecause Mr. Manslmdge’s wistful regret at his own lack 
of that training helps to fuller realisation of its meaning 
and values, and partly l)ccause his concern for the 
extension .system and the W.E.A.’s fine work puts the 
university in a new setting for him, relates it to new 
aspects of national life. It is worth reading also by 
all those who have not received a university education 
and yet are concerned in any way with domestic 
politics, because it will help reveal to them what a 
university can and should be—what an ideal to the 
individual, what a force in the community. 

Mr. Mansbridge is a rebuke to the diehard (generally 
Tory,, practical, and well-to-do), who exclaims that 
education is a curse and a burden and higher education 
in particular an unpractical folly ; and a rebuke no less 
to those violent spirits of the Left who see in all uni¬ 
versities, and especially in Oxford and Cambridge, some 
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dodpi of ( UfHUU, and liaic ihc arj.slu* racy even of 
iearnin;' To him tljc uni\-ersity is simply the corporate 
and SOI lal exjirfssinn of cis’disation's mind ; and, as 
uilli Uic mind of an irulixidual, although its fullest 
cidlivation is in one .sense a luxury, yet in another and 
i)roadt-r view, it is the highest necessil). 

Avian Minstrelsy. 

Snn^s of ihf Birds, fiy Walter (hu'stang. Second 
edition. Pp. 115. (liondon : John T^m',The liodley 
Head, Ltd., 1023 ) 6.s. net. 

K hiivH liefore us thc.sef f»nd edition of this agree¬ 
able and very sugge^tlve iilHe biwik, the original 
issue o| whi(h Was noticed in N'ATUkh of .-Nugusl >2. 
1022. A new song lias been added and two passages 
lunc been revised, iiut ntlierwise the alterations arc 
merely verbal. Mr. Shejiiierd'.s quaint little .sketches 
■if the songsters again add to the pleasure oi the reader. 

The book, we may recall, begin.s with an important 
e.ssav in which Prof. Garstang discusses the nature of 
Livian song, the role it plaj'.s in the life of the iiirds, and 
the \’cry interesting evolutionary aspects of the .subject. 
Protn that he proceecl.s to the vexed (juestion of the 
»ymboli<- representation <if song, and after having pro- 
fMiunde^his tlie.sis on this point he bcgm.s his .serie.s of 
"epreseniations of the music of the different species. 
The reasons whicli lie give.s for the adoption of his 
xirticular form of representation cannot fail to carry 
lOinc meA.sure of theoretical conviction to the reader, 
xised U.S they obviously are on a thorough appreciation 
)1 bird song aided by a knowledge of music and a sense 
d ]ioetry. It is harder to apply the practical test as 
•0 whether the representation.^ do indeed convey more 
uletjuaU'ly tlian former attempts an idea of the various 
.ong.s, fur one has to bear in mind the exi.stcn<*e of 
ndividual dlflerence.s both in the liearing of the s<mg.s 
ind in the interpreting of llic w'ritten .symbol: one 
icsitate.s, indeed, to express a definite opinion until 
students of the subject have liad further experience 
n using the new' method. Jf. however, either these 
‘first faiits ” of Prof. Ganstang’s studies or .some 
future elaboration of tliem can in time be regarded as 
naking possible the adequate rcpre.seiualitm of different 
^ongs on p«Aper, lie will liave .succeeded in making good 
i deticiency of w'hicli tlie present existcn<’e is evident 
in every text-book ot ornitliology. 

In the preface to tiic new edition the author replies 
vigoroiisl)’ to such i)l the revicw'er.s of his first edition 
AS were hostde in their criticisms, and in so doing be 
ilso takes to task our own by no means unappreciative 
Kitice for not having discu.ssed his auxiliary verses 
rum a .scientific point of view. Lost we may seem 
.injiist in this respectwemay herc<iuotcProf.Garstangs 
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own account of his method and of the part w'hich his 
verses play therein : “ The peculiar quality or timbre 
of each bird’s voice and the resonance of each sound 
have been imitated as closely as pos.sible by a selection 
of human consonants : the composition of the song 
ha.s Ixien represented bv the appropriate repetition, 
modification, or contrast of selected syllables; the 
syllabic rendering has been cast in a corres])0nding 
rhythmand round this chosen sequence of syllables 
11 .song has been w'oven to cajiture something, if possible, 
of the joy' or ol the attendant circumstances which 
form the natural setting of his .song.” We have 
certainly no w'ish to quarrel too seriously w'ith our 
author a.s to where .scientific metliod properly ends 
! and where more emotional vehicles of thought ])ropcrly 
l>egm. In liis new' preface he quite truly sav's that 
” The explonitum and ilUi.stration of the Iwrderlaiids 
of Si-ience and Art will not end w'ith mv adventure ” • 
we may add tlie hope that even his own adventure 
into these fields is ]>y no means concluded. 

Prevention of Vibration and Noise. 

The Brer<ention oj Vibration and A’o/.sr. By A. B. 
Eason. (Oxford Technical Publication.s.) ?p. xii-f 
163. (London: II. Erowcle and Hodder and 
Stoughton, 1923.' 15.V. net. 

Ills volume, as tlie author states in liis jireface, 
docs not profe.ss to contain anytliing not 
already known, but is a more or le.ss classified account 
of the work of variou.s experimenters on the subject of 
wliich it treats. Beginning with a useful but not 
complete bibliography, and a note on tlie problems to 
be investigated, later chapters treat of “ annoying ” 
vibrations and their amplitude; the means and 
apparatus which have been u.sed to measure them, the 
vibrations of buildings, bridges, and other structures ; 
means of damping vibration, the trunsmis.sion and 
isolation of noise; and ending witli an account of 
balancing machines, f.f. machines for determining 
whether, and how much, any’ revolving pari is out of 
statiad or dynamical balance. 

As showing what has been done in these matters, 
the book is useful for reference, but its value would 
Iiavc been much increased by a more critical examina¬ 
tion of the elements of the whole suiiject. It is difficult 
in many places to know whether the author is giving 
his own views or restating those of the experimenters 
wlwse results he .summarises. 

In defining “ annoying ” vibration, scarcely sufficient 
attention is given to the differences in surrounding 
conditions. What would be “ annoying ” in Mayfair 
might be unobjectionable in Poplar. Where wood or 
asphalt pavement prevailed, the introduction of granite 
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sets would certainly cause complaint. In describing 
tlic different forms of apparatus which have been used 
for measuring vibrations, no hint is given as to the 
trustworthiness of the results. This is an important 
omission, for in the greater number of those instruments 
the records arc an imperfect catalogue of peculiarities 
of the instrument rather than of the magnitude of the 
external vibrations which they were designed to 
measure. All such instruments liave natural periods of 
their own, and one of the most important points in 
tlicir design .should be to arrange that neither the 
slowest nor any of the more rapid natural jx'riod.s shall 
ap})roach those of tlic imposed vibrations, and since in 
most caseb the imposed vibration.s are (like white light) 
made up of a great mans’ arbitrary disturbances, this 
is not a condition which it is easy to fulfil. Many 
mistaken diagnoses have been made from neglecting 
the effects of resonance on the recording apparatus, 
and from .supposing that a large recorded amplitude 
neccs.sarily indicates a large c.xternal vibration. 

Perhaps the mo.st interesting chapter is that on 
tite isolation and damping of sound, in which many 
examples are given of successe.s and failures in pra(‘tical 
atlempLs in ihi.s direction. In most of these the actual 
re.stilts might have l^een anticipated. In speaking of 
the minimum uudilde sound (as in reference to the least 
sen.sible vibration) insufficient prominence is given to 
the effect of the .surrounding conditions. In an 
absolute .silence manv c.xperimcnis have shown that a 
sound, tlie wave amplitude of which is a twenty-five 
millionth of an incii, can be heard, but in the midst 
of oilier nol>es, if tlie amplitude of the loudest of these 
is taken ns unity, another sound with an amplitude of 
1/15 i.'i only just audible, so tliat the grcate.st and least 
intensities which can ])e appreciated simultaneously 
are something like two hundred to one. 

With regard to the isolation of sound, an absolute 
barrier to the propagation of vibrations may be set up 
either liy complete reflerlion or complete absorption, 
init when the amplitude is large and the ai)sorpljon 
rapid, a gradual change may probably occur in the 
absorbent. The secular <'hangc in the efficiency of 
sound-absorhing materials is not mentioned. 

In reference to the acoustic equalities of Imlls and 
rooms, mo,St of the experimenters who.se work is quoted 
.seem to consider that “ good ” and “ bad ” depend 
on the rate at which vowel sounds and musical notes 
are damped, but it is not uncommon to find rooms 
which are good for music but bad for speech, and it is 
the effect of the resonance of the room on the con¬ 
sonants rather than on the vowels which determines 
wliether spoken words are clearly heard. 

Though there are many published papers on the sub¬ 
jects which come under the head of “ vibration/* Mr. 
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Kason’s is the only book in which any collection of tlicir 
results has been attempted, and notwithstanding some' 
defects (chiefly of omission), it should form a very use¬ 
ful addition to the literature of the subject. A. M. 


Our Bookshelf. 

Advanced Practical Phystes for Students. Tly B. L. 
Worsnop and J)r. II. T. Flint. Pp. \ji + fi40. 
(Lond<m : Methuen and Co., Ltd., 1923.) 215. net. 
Teacukrs of experimcnta!.phy.sic.s will find^nuch that 
is useful and suggestive in this volume. Thougli some 
ex})erimcnls of an elementary character 'have been 
included, the work is intended for advauced student.^ 
who are working for a pass or honours degree. The 
bulk and the price of the book might have been reduced 
materially by the omission of much that i.s common to 
many elementary text-books. 1 n some cases full experi¬ 
mental details are given, while in others the descnquion 
is insufficient to enable an ordinary student to carry out 
the necessary manipulations. Little attention is gi\ en 
to the <legree of iu:curncy to be expected. 

Many recent experiments and modern form.s of 
apparatus have l)een described. We may mention in 
particular the determination of the ratio of the I'harge 
to the ma.ss for an electron by means of the T'/Ceman 
effect u.sing a Lummer-delirckc plate, and also by Sir 
j. J. Thomson's method. From the account given in 
the book the student miglit infer llmt the latter mttliod 
is due to Braun. There is a useful cha])ter*on the 
quadrant electrometer (in which Whealham .si)0uld he 
Whetliam), and a section on the three-electrode valve. 

The most striking feature of the work is the stre.s.H 
laid on the theoretical side of the subject, tlie aim being 
to make the course practically independent of oilier 
lreatisc.s, at least as regards immediate reference. To 
aid this scheme an introductory chapter on the calculus 
ha-s been included. 

It is to be regretted that the proof-sheets were not 
submitted to a literary critic, as there are too many 
examples of careless <jr iingraimnutical construction, 
and the punctuation needs amendment in many p]ace.s. 
The wholly inadequate table headed “ Units needs 
revision : the value for the electrochemical equivalent 
of hydrogen has long been superseded, and to give tlie 
charge on an electron as 4-71 x 10 *® K.S.U. is un¬ 
pardonable. 

Mechanical Testing: a Treatise in Two Volumes. By 
K. G. Batson and j. IT. Hyde. Vol. 2 : Testing of 
Prime Movers, Machines, Structures and Engineering 
Apparatus. {The I.lircctly-Useful Technical Serie.s.) 

xi•^446. (London: Lhapman and Hall, Ltd., 
1922.) 255. net. 

The first volume of tliis work dealt with the testing of 
materials of construction; the preaent volume conclude.^ 
the treatise and contain.5 a great deal of matter which 
will be of service to all who are interested in the testing 
of machines and structures. The selection of a suitable 
dynamometer is of vital importance in tlie tc.sting of 
an engine or machine, and, roughly, one-quarter of the 
volume is devoted to different types of this instrument. 
This section includes traction dynamometers such a.s 
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arc u.scd m railway work, and the Lanchester machines ' 
for the testing of worm gears. Other sections deal with 
juhri<ants. friction tests on bearings, vibration tests, 
and static and dynamic balance. 

The j>art of the volume devoted to te.sts on structural 
elements contains methods of testing concrete slabs 
and beams, plain and reinforced, and also columns of 
\'arioiis types. Mucli of the work which has Ix'en 
done on tins suiijcct ha.s been carried out in America, 
and w'e note that the authors have dealt ju.stly with it 
in the .sjjaee at their disposal. Te.sts on cutting tools, 
aircraft models, and other misccllaneou.s tests eonclude 
the volume. As was the case in the first volume, a 
good deal ot the apparatus described is installed at 
the National Physical J^ahoratory, but the authors 
liave not forgotten that research cannot be confined to 
one place, nor to one investigator or group of in\estiga- 
tors. The complete treati.se w'ill i)e welcomed by all 
who are engaged in the testing of engineering materials 
and appham“e.s. 

(1) (hi Pmver. Hy S. H. North. {Pitman’s (ommon 
Commoditie.s and industries.) I’p. ix I-122. 35. 
net. 

(2) Inlerual-Combustion Engines. Jly j. OkiU. (Pit* 
man’.s (’ommon ('ommoditics and Industries.) Pp. 
xi 4* i2h. 3.?. net. 

(3) The Diesel Engine. Py A. Orton. (Pitman’s 
Technical Primers.) I’p X4ui. 2.'r. 6«/. net. 

(London : Sir Isaac Pitman and Sons, Ltd., 1923.) 
'I'hI', general reader who desires information regarding 
oil hiel and the practiial methods of using it will find 
much of interest in the.se three little liook-s. The 
greater part oi (i) is oi'cupied witli descriptions of oil 
inirners us useil in luniaces. Tins .system is employed 
to a large extent in marine and locomotive builer.s. 
The (|uestion iT oil storage at \'ariou.s I'Kirts is of vital 
importance ior tlie supply ol oil-fired Acssels, and Ls 
dealt witli towards llic end of tiie \olnme. The first 
thirt)-two pages in (2) are devoted lo'the gas engine, 
and the greater part ol the remainder deals willi oil 
engines of dilTerent t\jx‘s. The liook i.s up-to-date in 
tlie matter of tlie engines .selei teil for description, and 
tiiere arc sections on uito engines, tractor engines and 
turbines. Tlie Ibesel engine is ol sullicienl (omtnercial 
importance now to warrant a separate volume, ;md this 
i.s provided in (;?). Here we find descriptions of the 
arrangcment.s ami methods of w'orking of l>otli four- 
stroke and two-stroke Ihe.sel engiru’s, and a sliort 
<h.*'( Ussion of tile power de\el<>j)e(l and the eflictency. 
The student ot heat engine.s will ot course require a 
great deal more tiian is ctintained in the.se hooks. They 
we, however, ver\- suitalile lor lliosc readers w'ho wi.sh 
to he infonneil as to what has been accomplislu'd in 
this important liranch ol engineering. 

liritish Musctiin {Natural History), liritish Antarctic 
{Terra Nova) Expedition, jg/o. Natural History 
Report. Part 3 • Lichens. By O. V.Darhi- 

.shirc. Pp. 20 - 7b 4 2 plates. (London • British 
Museum (.Vaturul HLstory). 1923)^ p. 

Dr. Dardi.shirk’s account of the lichens is the third 
of tile reports to be issued on the botany of Captain 
.Scott’s Antarctic expedition ol 1910. Reports on the 
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seaweeds (by Mr. and Mr». Gepp and Mme. Lemoine) 
and on the freshwater AIgte (by Dr. Fritch) were 
published in 19] 7. 

Seventeen species were collected, eight of which 
proved to be new, and arc described and figured in the 
pre.scnt publication. With the exception of one 
Lei'idca, the new species belong to the genu.s Buellia. 
The lichens w'ere all found on rocks, mainly granite and 
gneis.s, at Cape Adare and pAans Cove in South Victoria 
Land. Wlwn describing the lichens brought back by 
the Swedish Antarctic F.xpcdition {1901-3) in 1912, Dr. 
Darhishire gave a summary of the .species known at 
that time from the Antarctic area ; their number was 
107 ; this has now been increased to 208, mainly by 
the material brought back by the second French 
Antarctic Expedition of 1908-10, which w'as reported 
on by the late Abbe Hue. The value of the present 
brwhurc i.s enhanced by the inclusion of a complete 
li.st of the species recorded from the Antarctic area, that 
i.s, from localities to the .south of the 60^ S. parallel, to 
which are added keys to the genera and species. 
Twenty-three jxt cent, of the species are also found in 
the Arctic regions, and the autlior notc.s a .striking 
similarity of the Arctic and Antarctic lichen flora m 
regard to the proportion among the known species of 
the chief lichen forms. 

The Preparation oj Plantation Hubhei. By S. Morgan, 
With a Preface and a ('hiipter on Vulcjimsalion 
by Dr. II. P. Stevens, Pp. xvi + 33j (London, 
Ikimliay and Sydney ■ (‘on.stahle and Co., Ltd., 
1922.) 2K.net. 

Both editions of Mr. Mnrgan’.s useful liook on planta¬ 
tion rubber are now out ol print, and m prijiaring a 
third edition the opportumt) has been taken to rcM.se 
completely the original work, and to incorjioratc m tin 
new volume the results of tiic expenmeiUrtl rescan h in 
practicall) all Iwanches of the biisiiK^s oi prejmrmg 
ruiilier for the market which has been carried out by 
Mr. Morgan m the course of hi.s w'ork as Scientific 
Oflicer to the Rul)l>er Growers’ A.ssociation m Malaya. 
In doing so, the book ha.s been virtually rc-wntten, 
and It now foim.s a complete and authontati\’e guide to 
the mcxlern practice of a rubber plantation, from the 
planting of the tree to the pm king of the rubber for 
export. The subject has been u.seiuliy roumUd off by 
tile addition of a sen'e.s of three chapter.s on the N’uh'ani- 
sation of rubber, including an m count of the methods 
ol testing the material for industrial u.^e. This .‘-ection 
of the book has lieen .specially written by Dr. Steiens, 
consulting chemist to the Rubber Growers’Association 
in Ixmdon, and is Iwtsed on the researches on vulcanisa¬ 
tion carried out by him for the As.s()i‘iation nx er a 
jieriod of alxmt ten years. Altogether the volume is 
an admirable handbook, and with periodira! revision 
should remain the standard work on the subject. 

Die Stereoskopte ini Dienstc der Photometrie und Pyro- 
metrie. V'on (^arl Pulfnch. P{). ivH-94. (Berlin: 
Julius Springer, 1923.) 35-. 4^. 

The physiological optical effect on whicli the photo- 
mclrical method made use. of in the instruments 
described in Prof. Pulfrich’s book is based was 
described in Nature of May 12, p. 648, and May 19, 
p. 691. In one of Prof. Pulfrich’s instruments a pair 
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sets would certainly cause complaint. In describing 
tlic different forms of apparatus which have been used 
for measuring vibrations, no hint is given as to the 
trustworthiness of the results. This is an important 
omission, for in the greater number of those instruments 
the records arc an imperfect catalogue of peculiarities 
of the instrument rather than of the magnitude of the 
external vibrations which they were designed to 
measure. All such instruments liave natural periods of 
their own, and one of the most important points in 
tlicir design .should be to arrange that neither the 
slowest nor any of the more rapid natural jx'riod.s shall 
ap})roach those of tlic imposed vibrations, and since in 
most caseb the imposed vibration.s are (like white light) 
made up of a great mans’ arbitrary disturbances, this 
is not a condition which it is easy to fulfil. Many 
mistaken diagnoses have been made from neglecting 
the effects of resonance on the recording apparatus, 
and from .supposing that a large recorded amplitude 
neccs.sarily indicates a large c.xternal vibration. 

Perhaps the mo.st interesting chapter is that on 
tite isolation and damping of sound, in which many 
examples are given of successe.s and failures in pra(‘tical 
atlempLs in ihi.s direction. In most of these the actual 
re.stilts might have l^een anticipated. In speaking of 
the minimum uudilde sound (as in reference to the least 
sen.sible vibration) insufficient prominence is given to 
the effect of the .surrounding conditions. In an 
absolute .silence manv c.xperimcnis have shown that a 
sound, tlie wave amplitude of which is a twenty-five 
millionth of an incii, can be heard, but in the midst 
of oilier nol>es, if tlie amplitude of the loudest of these 
is taken ns unity, another sound with an amplitude of 
1/15 i.'i only just audible, so tliat the grcate.st and least 
intensities which can ])e appreciated simultaneously 
are something like two hundred to one. 

With regard to the isolation of sound, an absolute 
barrier to the propagation of vibrations may be set up 
either liy complete reflerlion or complete absorption, 
init when the amplitude is large and the ai)sorpljon 
rapid, a gradual change may probably occur in the 
absorbent. The secular <'hangc in the efficiency of 
sound-absorhing materials is not mentioned. 

In reference to the acoustic equalities of Imlls and 
rooms, mo,St of the experimenters who.se work is quoted 
.seem to consider that “ good ” and “ bad ” depend 
on the rate at which vowel sounds and musical notes 
are damped, but it is not uncommon to find rooms 
which are good for music but bad for speech, and it is 
the effect of the resonance of the room on the con¬ 
sonants rather than on the vowels which determines 
wliether spoken words are clearly heard. 

Though there are many published papers on the sub¬ 
jects which come under the head of “ vibration/* Mr. 
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Kason’s is the only book in which any collection of tlicir 
results has been attempted, and notwithstanding some' 
defects (chiefly of omission), it should form a very use¬ 
ful addition to the literature of the subject. A. M. 


Our Bookshelf. 

Advanced Practical Phystes for Students. Tly B. L. 
Worsnop and J)r. II. T. Flint. Pp. \ji + fi40. 
(Lond<m : Methuen and Co., Ltd., 1923.) 215. net. 
Teacukrs of experimcnta!.phy.sic.s will find^nuch that 
is useful and suggestive in this volume. Thougli some 
ex})erimcnls of an elementary character 'have been 
included, the work is intended for advauced student.^ 
who are working for a pass or honours degree. The 
bulk and the price of the book might have been reduced 
materially by the omission of much that i.s common to 
many elementary text-books. 1 n some cases full experi¬ 
mental details are given, while in others the descnquion 
is insufficient to enable an ordinary student to carry out 
the necessary manipulations. Little attention is gi\ en 
to the <legree of iu:curncy to be expected. 

Many recent experiments and modern form.s of 
apparatus have l)een described. We may mention in 
particular the determination of the ratio of the I'harge 
to the ma.ss for an electron by means of the T'/Ceman 
effect u.sing a Lummer-delirckc plate, and also by Sir 
j. J. Thomson's method. From the account given in 
the book the student miglit infer llmt the latter mttliod 
is due to Braun. There is a useful cha])ter*on the 
quadrant electrometer (in which Whealham .si)0uld he 
Whetliam), and a section on the three-electrode valve. 

The most striking feature of the work is the stre.s.H 
laid on the theoretical side of the subject, tlie aim being 
to make the course practically independent of oilier 
lreatisc.s, at least as regards immediate reference. To 
aid this scheme an introductory chapter on the calculus 
ha-s been included. 

It is to be regretted that the proof-sheets were not 
submitted to a literary critic, as there are too many 
examples of careless <jr iingraimnutical construction, 
and the punctuation needs amendment in many p]ace.s. 
The wholly inadequate table headed “ Units needs 
revision : the value for the electrochemical equivalent 
of hydrogen has long been superseded, and to give tlie 
charge on an electron as 4-71 x 10 *® K.S.U. is un¬ 
pardonable. 

Mechanical Testing: a Treatise in Two Volumes. By 
K. G. Batson and j. IT. Hyde. Vol. 2 : Testing of 
Prime Movers, Machines, Structures and Engineering 
Apparatus. {The I.lircctly-Useful Technical Serie.s.) 

xi•^446. (London: Lhapman and Hall, Ltd., 
1922.) 255. net. 

The first volume of tliis work dealt with the testing of 
materials of construction; the preaent volume conclude.^ 
the treatise and contain.5 a great deal of matter which 
will be of service to all who are interested in the testing 
of machines and structures. The selection of a suitable 
dynamometer is of vital importance in tlie tc.sting of 
an engine or machine, and, roughly, one-quarter of the 
volume is devoted to different types of this instrument. 
This section includes traction dynamometers such a.s 
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arc u.scd m railway work, and the Lanchester machines ' 
for the testing of worm gears. Other sections deal with 
juhri<ants. friction tests on bearings, vibration tests, 
and static and dynamic balance. 

The j>art of the volume devoted to te.sts on structural 
elements contains methods of testing concrete slabs 
and beams, plain and reinforced, and also columns of 
\'arioiis types. Mucli of the work which has Ix'en 
done on tins suiijcct ha.s been carried out in America, 
and w'e note that the authors have dealt ju.stly with it 
in the .sjjaee at their disposal. Te.sts on cutting tools, 
aircraft models, and other misccllaneou.s tests eonclude 
the volume. As was the case in the first volume, a 
good deal ot the apparatus described is installed at 
the National Physical J^ahoratory, but the authors 
liave not forgotten that research cannot be confined to 
one place, nor to one investigator or group of in\estiga- 
tors. The complete treati.se w'ill i)e welcomed by all 
who are engaged in the testing of engineering materials 
and appham“e.s. 

(1) (hi Pmver. Hy S. H. North. {Pitman’s (ommon 
Commoditie.s and industries.) I’p. ix I-122. 35. 
net. 

(2) Inlerual-Combustion Engines. Jly j. OkiU. (Pit* 
man’.s (’ommon ('ommoditics and Industries.) Pp. 
xi 4* i2h. 3.?. net. 

(3) The Diesel Engine. Py A. Orton. (Pitman’s 
Technical Primers.) I’p X4ui. 2.'r. 6«/. net. 

(London : Sir Isaac Pitman and Sons, Ltd., 1923.) 
'I'hI', general reader who desires information regarding 
oil hiel and the practiial methods of using it will find 
much of interest in the.se three little liook-s. The 
greater part oi (i) is oi'cupied witli descriptions of oil 
inirners us useil in luniaces. Tins .system is employed 
to a large extent in marine and locomotive builer.s. 
The (|uestion iT oil storage at \'ariou.s I'Kirts is of vital 
importance ior tlie supply ol oil-fired Acssels, and Ls 
dealt witli towards llic end of tiie \olnme. The first 
thirt)-two pages in (2) are devoted lo'the gas engine, 
and the greater part ol the remainder deals willi oil 
engines of dilTerent t\jx‘s. The liook i.s up-to-date in 
tlie matter of tlie engines .selei teil for description, and 
tiiere arc sections on uito engines, tractor engines and 
turbines. Tlie Ibesel engine is ol sullicienl (omtnercial 
importance now to warrant a separate volume, ;md this 
i.s provided in (;?). Here we find descriptions of the 
arrangcment.s ami methods of w'orking of l>otli four- 
stroke and two-stroke Ihe.sel engiru’s, and a sliort 
<h.*'( Ussion of tile power de\el<>j)e(l and the eflictency. 
The student ot heat engine.s will ot course require a 
great deal more tiian is ctintained in the.se hooks. They 
we, however, ver\- suitalile lor lliosc readers w'ho wi.sh 
to he infonneil as to what has been accomplislu'd in 
this important liranch ol engineering. 

liritish Musctiin {Natural History), liritish Antarctic 
{Terra Nova) Expedition, jg/o. Natural History 
Report. Part 3 • Lichens. By O. V.Darhi- 

.shirc. Pp. 20 - 7b 4 2 plates. (London • British 
Museum (.Vaturul HLstory). 1923)^ p. 

Dr. Dardi.shirk’s account of the lichens is the third 
of tile reports to be issued on the botany of Captain 
.Scott’s Antarctic expedition ol 1910. Reports on the 
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seaweeds (by Mr. and Mr». Gepp and Mme. Lemoine) 
and on the freshwater AIgte (by Dr. Fritch) were 
published in 19] 7. 

Seventeen species were collected, eight of which 
proved to be new, and arc described and figured in the 
pre.scnt publication. With the exception of one 
Lei'idca, the new species belong to the genu.s Buellia. 
The lichens w'ere all found on rocks, mainly granite and 
gneis.s, at Cape Adare and pAans Cove in South Victoria 
Land. Wlwn describing the lichens brought back by 
the Swedish Antarctic F.xpcdition {1901-3) in 1912, Dr. 
Darhishire gave a summary of the .species known at 
that time from the Antarctic area ; their number was 
107 ; this has now been increased to 208, mainly by 
the material brought back by the second French 
Antarctic Expedition of 1908-10, which w'as reported 
on by the late Abbe Hue. The value of the present 
brwhurc i.s enhanced by the inclusion of a complete 
li.st of the species recorded from the Antarctic area, that 
i.s, from localities to the .south of the 60^ S. parallel, to 
which are added keys to the genera and species. 
Twenty-three jxt cent, of the species are also found in 
the Arctic regions, and the autlior notc.s a .striking 
similarity of the Arctic and Antarctic lichen flora m 
regard to the proportion among the known species of 
the chief lichen forms. 

The Preparation oj Plantation Hubhei. By S. Morgan, 
With a Preface and a ('hiipter on Vulcjimsalion 
by Dr. II. P. Stevens, Pp. xvi + 33j (London, 
Ikimliay and Sydney ■ (‘on.stahle and Co., Ltd., 
1922.) 2K.net. 

Both editions of Mr. Mnrgan’.s useful liook on planta¬ 
tion rubber are now out ol print, and m prijiaring a 
third edition the opportumt) has been taken to rcM.se 
completely the original work, and to incorjioratc m tin 
new volume the results of tiic expenmeiUrtl rescan h in 
practicall) all Iwanches of the biisiiK^s oi prejmrmg 
ruiilier for the market which has been carried out by 
Mr. Morgan m the course of hi.s w'ork as Scientific 
Oflicer to the Rul)l>er Growers’ A.ssociation m Malaya. 
In doing so, the book ha.s been virtually rc-wntten, 
and It now foim.s a complete and authontati\’e guide to 
the mcxlern practice of a rubber plantation, from the 
planting of the tree to the pm king of the rubber for 
export. The subject has been u.seiuliy roumUd off by 
tile addition of a sen'e.s of three chapter.s on the N’uh'ani- 
sation of rubber, including an m count of the methods 
ol testing the material for industrial u.^e. This .‘-ection 
of the book has lieen .specially written by Dr. Steiens, 
consulting chemist to the Rubber Growers’Association 
in Ixmdon, and is Iwtsed on the researches on vulcanisa¬ 
tion carried out by him for the As.s()i‘iation nx er a 
jieriod of alxmt ten years. Altogether the volume is 
an admirable handbook, and with periodira! revision 
should remain the standard work on the subject. 

Die Stereoskopte ini Dienstc der Photometrie und Pyro- 
metrie. V'on (^arl Pulfnch. P{). ivH-94. (Berlin: 
Julius Springer, 1923.) 35-. 4^. 

The physiological optical effect on whicli the photo- 
mclrical method made use. of in the instruments 
described in Prof. Pulfrich’s book is based was 
described in Nature of May 12, p. 648, and May 19, 
p. 691. In one of Prof. Pulfrich’s instruments a pair 
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for the purpose. Since 1914 the work has been under 
the control of Dr. P. S. Hunter, now Health Officer 
of Singapore. He has extended the area greatly; 
to him the success of the work is mainly due. Dr! 
Hunter has also extended the work to the fortified 
island of Blakan Mati, with great advantage to the 
garrisOT. Indeed Singapore has now ceased to be 
malarial, so far as the troops arc concerned. The 
area under mosquito control is almost six square 
miles. There are 8f miles of concrete channels and 


^ ^ ^ ^ Q y, 



31 miles of subsoil drainage. A sum of appro.xiraately 
350,000 dollars (say 38,000/. sterling) has been spent on 
capital and maintenance accounts. This year there 
IS a vote of 100,000 dollars {say 12,000/.) for mainten¬ 
ance and extension of anti-ma'larial and general anti- 
mo.squito work. 

Further details will be found in the chapter on the 
" Malaria of Smgapore,” which Dr. Hunter con¬ 
tributed to my “ Prevention of Malaria in the 
Federated Malay States” (London: John Murray, 
1921); .see also Nature, March 16, 1922, p. 334. 
Following the anti-malarial work, the spleen rate of 
the children fell progressively from about 50 to zero. 
The great malarial wave, which raised the death-rate 
in the month of July 1911 to 85-83 per mille, has been 
so flattened tliat the influenza peak of 1918 is now 
responsible for the highest point. The wave will not 
entirely disappe^ until the work in Smgapore is com¬ 
pleted, and until the surrounding country ceases to 
dump its sick on' the city. Anti-malarial work is 
being extended into the rural districts by Dr. Scharff. 

The peak of the malarial wave in May averaged 

ptf zbUIa. 

for the lo years 1903 to 1912 , , 33*76 

M .. 1913 to 1922 . . 37*27 

a reduction of.x6-49 
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The average anuual death-rate from all causes was, 

per milto, 

for the 10 years 1903 to 1912 . . 44*11 

.. M 1913 to 1922 . . 3373 

a reduction of.io*p 

The average population 1913 to 

1922 was.312.763 

The saving of life is therefore . . 32,214 

The saving of life is from all medical and sanitary 
measures, but the most important is the control of 
mos<putoes. 

Finally, I may add that in the 25 years since Sir 
Ronald Ross's discovery, more than 100,000 lives have 
been saved in Malaya alone, owing to that discovery ; 
and the work i.s just beginning. 

The Far Eastern Association of Tropical Medicine 
meets in Singapore tliis year. Arrangements have 
been made to show members over the anti-malarial 
work in Singapore, and an excursion to Carey Island 
ha.s been arranged. Malcolm Watson. 

Klang, Federated Malay States, 

June 24. 


Some Consequences of the Gravitational Deflexion 
of Light. 

The results of the eclipse exiJcditions of 1919 and 
1922 leave little doubt that the deflexion of i*75' 
predicted by Einstein for a ray of light passing close 
by the sun is a fact. Moreover, as a result of the 
experiments of Lebedew and Poynting, it is ad¬ 
mitted generally that such a ray possesses momentum 
as well as energy. It does not appear to have i)ecn 
noticed that these experimental results lead to 
certain important consequences when they are 
combine<l with the generally admitted principles of 
conservation of momentum and of energy. 

Let us supp<xsc for the sake of argument that tiie 
energy of the ray of light, and consequently also the 
magnitude of its momentum, remains unaltered 111 
spile of the <leflexion. Since the direction of the 
momentum has been changed, its component along 
the real axis of the approximately hyperbolic path 
has been revcrsc<l; if we retain the principle of 
conservation of momentuni for the sy.stcm sun-light- 
ray, we conclude tliat the sun has acquired inomcntuin 
along the real axis and tlierefore kinetic energy also. 
According to the principle of conservation of energy, 
the energy of the light-ray must have diminished liy 
an equal amount—a conclusion which contradicts 
the original assumption. Thus wc are led to a 
dilemma: either we must reject one or other of the 
two principles of conservation of momentum and of 
energy for the action between the light-ray and the 
sun. or we must admit that the energy of the light- 
ray has diminished, as well a.s its momentum. 

It is difficult to imagine a. mechanism by which the 
energy lost by the light-ray is tran.sferred to the sun 
on the wave theory, though no doubt the pressure 
of light will play the predominant part, but it is 
obvious according to the quantum theory. Without 
entering into details, which must be reserved for a 
future paper, I may be allowed to refer to one im¬ 
portant consequence of the assumption that the Ught- 
ray loses part of its energy, namely, that its wave¬ 
length is increased by a small amount. 

In fact, if the deflexion be i, the light quantum 
makes the angle (t-«)/ 2 with the major axis 
initially and finally on opposite sides of it. Con¬ 
sequently its loss of momentum in that direction is 
(2vA/cj cos {»-i)/2, or (zi-A/c) sin i/2 with the usual 
notation, and this is also the gain of momentum 
of the sun. Hence the energy transferred is equal 
to (2»'*^*/c*m) sin* J/2, where m is the mass of the 
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jun, niirl it IS also equal to - AAr, where Av is the in- 
:reasf of frequency of the light quantum. I'hus A*’= 

- sm*3/2, and A\- ~rAt'/*>*-{2/j/<w)sin*3/2, 

i value which is independent of the wave-length, 
it any rate if 3 be so. 

l or a light quantum passing close by the sun we 
lave w 2 . io*‘ gm., fi - t’75' = 8'5 . lo • radian; hence 
,viih hlr 2* 18.10'*’we find AX - 3*9.10-"* cm.,a change 
A’hich IS far too small to be dctecteti by experunent. 

If, however, we as.sunie that the negative electron 
K“ha\ es like a very minute gravitating mass, though 
icting according to a difterent law on account of its 
hnrge, we obtain a connexion with A. H. Compton’s 
ecent quantum theory of the scattering of X-rays 
Phv^irul Review. May 1023, p .183). Although tlii-s 
lieory in its present form floes n<jt account for the 
•xcess scattering, it is very smces-sful in explaining 
lie small scattering of y-rays as well as tlieir soften- 
ng To this extent it siijiports the present view 
)f the fletlexion of light. 1 ha\’e wfirkefl out the 
>rbiLs fif light corpuscles for a gravitating electric 
:harge, but the full discussion of the results aiul of 
•heir bearing on the structure of tlic electron must 
)e reservcfl for the paper already reft'Trefl b). 

( 1 . A. Si HOTT. 

University College of XVales, Aberystwyth, 
September 3. 

Suggested Botanical Exploration of the Higher 
Summits of the Cape Verd Islands. 

hr is sf>nu*what surprising that m our mncli ex¬ 
plored worlfl tiiere is still a group of itirge islands in 
the Atlantic which in a holamcul and probaldv also 
a zoological .sense m.iv be said to lx? imperfectly 
known, h'or until we know what lives on the cloiid- 
cajiped summits of isl.inds like I'ogfi aixl San Antonio, 
which attain elevations of Sooo an<l fXKW) feet ai>ove 
tile sea. it cun .scarcely l>e said lliat tin* Cape \'erd 
Islands have lieen scientilically e.vplored. Surely 
here would be a good piece ol work for an Kiiglish 
N’.uhlsm.iu and two or three investigators from 
laslion Allowing iwfi weeks for each island, the 
i‘\;unination of Togo niui San Antonio would onlv 
invohe about a moiilh's absence from St. Vincent, 
till- assnmefi starting-place, and a host of botanical 
rind otiier i iiriosities would In- gathercfl in the de<*p 
ra\ines and on the ujdands ot those mounlamous 
isl.'inds. With goviTiimeiit aid it could be earrieil 
out bv one of the learned societies of Lislion. 

i'ogo is reckoned to be the healthiest of the islands, 
and It promises to l>e the most intere.sting for the 
naturah''t Ihit whoever goes will have lo l>e pre- 
>arcd for living in damp conditions, a.s in j>erpetual 
og and mist. 

Anvlliing may be in liidin^ on those cloml-capped 
nplaiuLs. ('oncealed in the ravinc.s may still .survive 
jiianl.s that liave become extinct in other Atlantic 
groups, or which exist only in islands of other oceans 
or in ihstant parts of the world, such as the Tree- 
t'ompo.sitic of St. Helena, the 'J'ree-l.,al)iattT of Juan 
I'Vrnandez, the 'Irce-Lobelias of the mountains of 
tropical ('entrai Africa. 

Then.again, American genera, like Clethra, that liavc 
died out m the ('unary Islands, may .still .survive 
in the (‘ape Verd group, and the .same may be said 
of numerous other pl.int-t\]>es that have died out 
in other parts of tlic worki, or are almost extinct there. 
Within the rain-lielt of these mountainous islands 
may still linger remains of once predominant laurel 
i\oods and their associated plants, .such a.s are now 
'O characteristic of the .Azores, Madeira, and the 
L'anaries. 

The most .significant features of island-floras are 
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presented in their connexioii.s wdlh distant regions, 
and It is on this feature that are largely based the 
hopes of important results arising from the examina¬ 
tion of the summits of the mountainous islands of 
the Cape Verd group. Thus. Tree-Lobelias link 
Hawaii in the Pacific Ocean with the highland.") of 
Kilimanjaro in tropical Africa; the Islands of 
Bourbon and Mauritius in the Indian Ocean pos.se.ss 
species of Acacia trees that are scarcely distinguish¬ 
able from a tree common in the Hawaiian mountains. 
So again the aflimties of the endemic genera of Juan 
1 ‘crnandez connect its flora with St. Helena, the 
Canary Islands, and the C'hatham Islands. The 
distant connexions of the endemic genera of the 
Socotran flora arc equally remarkable. They cover 
much of the glol>e anil arc found in Asia, Africa, and 
America. 

.As- Hooker urged in his Icclurc on insular floras, 
islands have frequently served as sanctuaries for 
plant-types tliat have become extinct on the con¬ 
tinents, and in the same way we would expect tlic 
Cape Verd Islands lo harbour the kith and kin of 
many plant-types that have failed in the struggle for 
excstcncc 111 distant parts ot the world. 

VVe cannot atford to let slip opportunities of this 
laud for increasing botanical knovvleilge. The island 
of Logo has probably already lost much of its original 
flora through the agency cd'the woodcutter, and not 
many trees remain. Barker-Webb, Hooker, Schmidt, 
Krause, Vogel, Clirist, Hemsley, and (‘outiuho have 
done inui li to elucidate the plant-historj of the Cape 
Verd Islands, but the most interesting features of 
their flora luav l>e not yet tlisclosed 

H B Uri-ev. 

Ked House, rowoy, tbniwall, 

August 29 

Polar Temperatures and Coal Measures. 

1 THANK Mr. Bonaeina for Jiis .synquithelic 
comment in NAruin. of September 21, p. !|3b, on my 
letter on “I’oJar I'emperaturcs and Coal .Measure's 
and for the added clarity he has brought to this 
subject. He mentions ihsagreemenl with me on one 
minor issue only, and that relating to the south ])olar 
regions. In that connexion I luu glad of tlie op¬ 
portunity to confess that my tJiinking on the sulijevt 
of polar coal measures ha.s really lH*en based almost 
exclusively njion my knowledge of the Arctic. .Mv 
suggestion that similar conditions niigiiL explain 
Antarctic coal was a sort of parenthetical remark 
made without any special consideration of tlu* 
Antarctic problem. 

Mr. Bonaeina says: “ 1 do not, howcv'cr, fully support 
Dr. Stefan.sson in expecting that a lowland south 
polar continent surrounded by an ice-chillcd ocean 
vvould be liable, at least so often, to the high summer 
tomj>erature of the Arctic lowlands.” A reading of 
Mr, Bouacina’s letter in comparison with mine will 
show tliat this partial disagreement is apparent only, 
due to my faulty expre.ssion. I did not mean to say 
that if Hie postulated low Antarctic continent were 
somewhat larger than the actual present continent, 
high temperatures would be as frequent there as 
they would be in the Arctic if the land masses of North 
America and Asia were connected across the North 
Pole by continuous low land. All 1 meant to say 
was that such a hypothetical low southern continent 
might have temperatures high enough for the develop¬ 
ment of a coniferous forest. 

Mr. Bonaeina gives the explanation which I have 
supposed correct for the lowering of summer tem¬ 
peratures in the northern Mackenzie valley by 
almost continuous winds blowing from the north. 
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He suggests that such winds would be even more 
ersistent in the hypothetical southern continent, 
n that connexion we must remember that in spite of 
the northern cold summer monsoon the Mackenzie 
coniferous forest docs extend more than 150 miles 
north of the Arctic circle, and indeed north of the 
southern limit of the maximum "tides*’ in the 
Mackenzie (by tide we here mean the rise of five or 
six feet in the eastern Beaufort Sea caused occasion¬ 
ally by westerly gales. The tide, proper, is less than 
one foot). 

No such extremes as the occasional Arctic 1-95" 1 '. 
arc necessary for the prosperity of conifers. Mr. 
Elihu Stewart, the h'orostrv ('ommis.sioner of (Canada, 
put on record in the publications of his department 
{m igoy or J008) that he had seen trees 100 feet 
high more than 100 miles north of the Arctic circle 
in the Mackenzie delta. Trees above 7.^ feet in height 
abound forty or fifty miles fartlier north i do not 
know of any systematic temperature oUservalions 
taken in the Mackenzie delta at the approximate 
northern limit of the conifers, but I suppose that 
70” r. in the sha<lc is there exceedingly rare. I 
should judge then that any hypothetical conditions 
in the ;\ntarcUc considered adequate (o jiroduce 
maximum tcmiieratures of 75" (even though rarely) 
would give an ade<piate heat factor for coniferous 
forests ViLiijAi.MUK Stki-ansson. 

New Court, Middle Temple, K.C..}, 

September 3. 

Gan the Geostrophlc Term account for the 
Angular Momentum of a Cyclone? 

In meteorological di.sciission it is sometimes implied 
that the rotative velocity of the air comprising a 
cyclone is jinmanly accounted for by the geostropluc 
term in the equation of motion. 

If consjclerationvs of a second order of magnitude 
be ignored this hypothesis is capable of simple 
treatment in its mam features and is worth examina¬ 
tion. Imagine an initial circulation rouml an axis, 
of any magnitude whatever, and con.sider an elemental 
mass Jw at distance r from the axis. 

The radial velocity of this element is then denoted 
by dr'dt taken positive outwards 

The increase in the angular momentum of Sm 
about the axis in time !t due to the geostropluc 
term is 

,jlr 

2u Sin Ip .r . Sm . St,,, 
at 

taken positive cIockwi.se in the Northern Hemisphere. 

Tn the limit this becomes «.sin 0 . ^w(2r . ar), or 
« sin <p . d{r^ . 8m). 

If 0 be taken as constant, and w'c sum up for the 
whole mass of the cyclone, we .see that the increase 
in the total angular momentum in a given time is 
equal to the product of w sin 0 into the corresponding 
increment in the moment of inertia about the axis. 

The extent to which the moment of inertia can 
vary is represented by the deepening or filling up 
of the cyclone, and a rough calculation shows that 
the possible angular momentum so accounteil for is 
very small, and is, moreover, of the opposite .sign to 
that required by the hypothesis under consideration. 

in the above analysis two things have been ignored : 
(i) The que.stion of the variability of 0; {2) the resist¬ 
ance of the earth’s surface. If it be supposed that 
there is a systematic difference between the latitude 
of the surface inflow and that of the outflow above, 
there is the possibility of the existence of a term of 
appreciable magnitude in the case of a large cyclone. 
On this point observational evidence is weak, and 
all that can be said is that for a small system the 
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effect must be small, and for large ones we ha\'e no 
reason to suppo.se it to he large. 

The resistance of the earth's surface continually 
tends to rc<luce the rotational velocity, and the 
magnitude of the term concerned is, moreover, large 
compared with (1), which is of the nature of a 
differential effect. 

On the whole, it seems clear that the angular 
momentum of a rotating sy.stem caniuit be accounted 
for by the geostropluc term, and that its origin must 
be sought in the initial relative velocities of masses 
of air .subse<piently included ui the circulation. 

].. H. Ch Bines. 

lien.son, Wallingford, August 31. 

Zoological Nomenclature: Spirifer and 
Syringothyris. 

In acconlance with prescribed routine, the Secretary 
of the International tkimmission of Zoological Nomen¬ 
clature has the honour herewith to notify the members 
of the zoological profession that Miss Helen M. Muir 
W'ood, of the Jiritish Museum of Natural History, has 
submitted the generic names Spirifer, Sow, i8i(>, and 
Svringothyns. Winchell, 180^, to tlie international 
Clommission, for suspension o! rules, with the view* of 
retaining Avomia .striata Martin as genotype of 
Spinfer, and Syrwgoihyris tyf>a {.s. Spirifer carteri 
Hall) a.s genotype of vSyringolhyris. 

The argument is prc.scnled ; {i) that under the 
rules Anomia cuspidata Martin i.s type of Spirifer, and 
Syringothyris is synonym of Sjnrifer: (2) but for 
seventy years, practically all authors have, in con- 
.sciou.s opposition to the rules, taken A. s/riaia as type 
of Spinier, and Sptrifer carteri s, 5 r. typa as type of 
Syringothyris: (3) so many species are involved m 
this instance that the ajjplicalion of tlie rules would 
prescnl greater confusion than uniformity. 

The secretary will postpone vote on this case for 
one year, and invites expression of opinion for or 
against su.spcnsion in the premises. 

C. W. Stikhs, 
Secretary. 

Hygienic laboratory, Washington, 


Colour Vision and Colour Vision Theories. 

Prof. Pedpie states in his letter in Naturk of 
September 8, p. 3C2, that the facts that 1 have given 
as totally opposed to the triciiromatic theory can lie 
explained by it. If he will show how this can be 
done I can then deal with his explanations. Directly 
the tncJiromatic theory is put in a definite form il.s 
failure becomes evident, r'or example, it has been 
stated frequently by others that the construction of 
the tnchroinatic tlieory given to explain simultaneous 
and successive contrast will not explain colour blind¬ 
ness, and viu versa. There is no fact that directly 
supports tlic trichromatic theory. In numerous ca.ics 
papers written to support the trichromatic theory 
are found on examination to give facts strongly ad¬ 
verse to it. Prof. Frank Allen has written a number 
of papers supporting the trichromatic theory. In 
a paper on the Primary Colour Sensations {Philo- 
•Rtphical Magazine, vol. xxxviii., July 1919, p. 81) 
Prof, Allen writes : " But it is difficult to understand 
why the exceedingly complex region between X-^yoM 
and X*570M should exhibit, as it does, persistency 
curves with only one elevation in the green.” The 
reader should note that it is only on the trichromatic 
theory that this region is complex. On my theory it 
is quite simple and the results sliould be as stated. 

F. W. Edripge-Okeen. 


N 2 


London, September 10. 
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jun, niirl it IS also equal to - AAr, where Av is the in- 
:reasf of frequency of the light quantum. I'hus A*’= 

- sm*3/2, and A\- ~rAt'/*>*-{2/j/<w)sin*3/2, 

i value which is independent of the wave-length, 
it any rate if 3 be so. 

l or a light quantum passing close by the sun we 
lave w 2 . io*‘ gm., fi - t’75' = 8'5 . lo • radian; hence 
,viih hlr 2* 18.10'*’we find AX - 3*9.10-"* cm.,a change 
A’hich IS far too small to be dctecteti by experunent. 

If, however, we as.sunie that the negative electron 
K“ha\ es like a very minute gravitating mass, though 
icting according to a difterent law on account of its 
hnrge, we obtain a connexion with A. H. Compton’s 
ecent quantum theory of the scattering of X-rays 
Phv^irul Review. May 1023, p .183). Although tlii-s 
lieory in its present form floes n<jt account for the 
•xcess scattering, it is very smces-sful in explaining 
lie small scattering of y-rays as well as tlieir soften- 
ng To this extent it siijiports the present view 
)f the fletlexion of light. 1 ha\’e wfirkefl out the 
>rbiLs fif light corpuscles for a gravitating electric 
:harge, but the full discussion of the results aiul of 
•heir bearing on the structure of tlic electron must 
)e reservcfl for the paper already reft'Trefl b). 

( 1 . A. Si HOTT. 

University College of XVales, Aberystwyth, 
September 3. 

Suggested Botanical Exploration of the Higher 
Summits of the Cape Verd Islands. 

hr is sf>nu*what surprising that m our mncli ex¬ 
plored worlfl tiiere is still a group of itirge islands in 
the Atlantic which in a holamcul and probaldv also 
a zoological .sense m.iv be said to lx? imperfectly 
known, h'or until we know what lives on the cloiid- 
cajiped summits of isl.inds like I'ogfi aixl San Antonio, 
which attain elevations of Sooo an<l fXKW) feet ai>ove 
tile sea. it cun .scarcely l>e said lliat tin* Cape \'erd 
Islands have lieen scientilically e.vplored. Surely 
here would be a good piece ol work for an Kiiglish 
N’.uhlsm.iu and two or three investigators from 
laslion Allowing iwfi weeks for each island, the 
i‘\;unination of Togo niui San Antonio would onlv 
invohe about a moiilh's absence from St. Vincent, 
till- assnmefi starting-place, and a host of botanical 
rind otiier i iiriosities would In- gathercfl in the de<*p 
ra\ines and on the ujdands ot those mounlamous 
isl.'inds. With goviTiimeiit aid it could be earrieil 
out bv one of the learned societies of Lislion. 

i'ogo is reckoned to be the healthiest of the islands, 
and It promises to l>e the most intere.sting for the 
naturah''t Ihit whoever goes will have lo l>e pre- 
>arcd for living in damp conditions, a.s in j>erpetual 
og and mist. 

Anvlliing may be in liidin^ on those cloml-capped 
nplaiuLs. ('oncealed in the ravinc.s may still .survive 
jiianl.s that liave become extinct in other Atlantic 
groups, or which exist only in islands of other oceans 
or in ihstant parts of the world, such as the Tree- 
t'ompo.sitic of St. Helena, the 'J'ree-l.,al)iattT of Juan 
I'Vrnandez, the 'Irce-Lobelias of the mountains of 
tropical ('entrai Africa. 

Then.again, American genera, like Clethra, that liavc 
died out m the ('unary Islands, may .still .survive 
in the (‘ape Verd group, and the .same may be said 
of numerous other pl.int-t\]>es that have died out 
in other parts of tlic worki, or are almost extinct there. 
Within the rain-lielt of these mountainous islands 
may still linger remains of once predominant laurel 
i\oods and their associated plants, .such a.s are now 
'O characteristic of the .Azores, Madeira, and the 
L'anaries. 

The most .significant features of island-floras are 
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presented in their connexioii.s wdlh distant regions, 
and It is on this feature that are largely based the 
hopes of important results arising from the examina¬ 
tion of the summits of the mountainous islands of 
the Cape Verd group. Thus. Tree-Lobelias link 
Hawaii in the Pacific Ocean with the highland.") of 
Kilimanjaro in tropical Africa; the Islands of 
Bourbon and Mauritius in the Indian Ocean pos.se.ss 
species of Acacia trees that are scarcely distinguish¬ 
able from a tree common in the Hawaiian mountains. 
So again the aflimties of the endemic genera of Juan 
1 ‘crnandez connect its flora with St. Helena, the 
Canary Islands, and the C'hatham Islands. The 
distant connexions of the endemic genera of the 
Socotran flora arc equally remarkable. They cover 
much of the glol>e anil arc found in Asia, Africa, and 
America. 

.As- Hooker urged in his Icclurc on insular floras, 
islands have frequently served as sanctuaries for 
plant-types tliat have become extinct on the con¬ 
tinents, and in the same way we would expect tlic 
Cape Verd Islands lo harbour the kith and kin of 
many plant-types that have failed in the struggle for 
excstcncc 111 distant parts ot the world. 

VVe cannot atford to let slip opportunities of this 
laud for increasing botanical knovvleilge. The island 
of Logo has probably already lost much of its original 
flora through the agency cd'the woodcutter, and not 
many trees remain. Barker-Webb, Hooker, Schmidt, 
Krause, Vogel, Clirist, Hemsley, and (‘outiuho have 
done inui li to elucidate the plant-historj of the Cape 
Verd Islands, but the most interesting features of 
their flora luav l>e not yet tlisclosed 

H B Uri-ev. 

Ked House, rowoy, tbniwall, 

August 29 

Polar Temperatures and Coal Measures. 

1 THANK Mr. Bonaeina for Jiis .synquithelic 
comment in NAruin. of September 21, p. !|3b, on my 
letter on “I’oJar I'emperaturcs and Coal .Measure's 
and for the added clarity he has brought to this 
subject. He mentions ihsagreemenl with me on one 
minor issue only, and that relating to the south ])olar 
regions. In that connexion I luu glad of tlie op¬ 
portunity to confess that my tJiinking on the sulijevt 
of polar coal measures ha.s really lH*en based almost 
exclusively njion my knowledge of the Arctic. .Mv 
suggestion that similar conditions niigiiL explain 
Antarctic coal was a sort of parenthetical remark 
made without any special consideration of tlu* 
Antarctic problem. 

Mr. Bonaeina says: “ 1 do not, howcv'cr, fully support 
Dr. Stefan.sson in expecting that a lowland south 
polar continent surrounded by an ice-chillcd ocean 
vvould be liable, at least so often, to the high summer 
tomj>erature of the Arctic lowlands.” A reading of 
Mr, Bouacina’s letter in comparison with mine will 
show tliat this partial disagreement is apparent only, 
due to my faulty expre.ssion. I did not mean to say 
that if Hie postulated low Antarctic continent were 
somewhat larger than the actual present continent, 
high temperatures would be as frequent there as 
they would be in the Arctic if the land masses of North 
America and Asia were connected across the North 
Pole by continuous low land. All 1 meant to say 
was that such a hypothetical low southern continent 
might have temperatures high enough for the develop¬ 
ment of a coniferous forest. 

Mr. Bonaeina gives the explanation which I have 
supposed correct for the lowering of summer tem¬ 
peratures in the northern Mackenzie valley by 
almost continuous winds blowing from the north. 
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advance came to steam locomotives by the use of 
superheated steam. This was no new thing, for Papin 
in 1705 seemed to have an appreciation of its value. 
A.S pressures and the resultant temperatures increased 
there came difficulties with lubrication. With the 
increased use and knowledge of mineral lubricants 
Or. Schmit was in 1895 able to devise methods of 
using .superheated steam which have been of the greatest 
use to transport and to the community. 

In spite of the fact that the idea of the utilisation of 
steam for giving rotarj' motion is old, its commercial 
adaptation in the turbine is modern. Rarely, if ever, 
has there been such a direct and instantaneous applica¬ 
tion of science to practice. We are too dose at pre.sent 
to the matter to realise what a change lias taken place 
in the world owing to the introduction' of the steam 
turbine. One realises the work done by l)e Laval, 
('iirtiss, Ratefiu, and the brothers Ljungstrom, but the 
name whicli will always be associated with the steam 
turbine as firml)- us that of Jume.s Watt is with tlie 
inception of the steam engine is that of Sir Charles A. 
Parsons. The success of liis work is due to his applica¬ 
tion ot scientific principles to the miui) points of the 
turliinc and its acccs.sorie.s. Apart from its application 
to marine work, it has made possible the economical 
prodintion of cledrical energy, which is doing so 
much, ami will do so much more in the future, for rail 
transixnt. 

The last mean.s of propulsion that I can deal with is 
the intcmul-i'oinbustion engine. ThLs, as we almost 
universally have it to-day, hs the result of the cycle 
adopted by N. A. Otto in his gas engine in 1876. Here 
again the engines w’p have arc tlie result of careful and 
studied investigation, and tiie advance made has been 
so much more rapid than in the case of the steam 
engine and electrical machinery because of the more 
advanced .state of scientific knowledge. 

In relation to transport the work has proceeded on 
two distinct lines, tlie Daimler and the Die.sel engines. 
In 1885 Gottlieb Daimler produced the engine associated 
w’ith hi.s name, which utilises a light spirit supplying 
a carburetted air for the explosive mixture for tlic 
cylinder. The development of this engine has itself 
proceeded in two directions. In one it has l)een made 
very much more flexible and silent in its adaptation to 
motor-car work, while in the otiier the great desider¬ 
atum has been lightness and in association with the 
improvements in the necessary materials has rendered 
possible the aeroplane as we have it to-day. In both 
cases the development to the degree reached has been 
due to a careful study primarily of the pressures, com- 
pre.ssion, and compo.sition of the mixture. 

The Diesel engine was invented in 1894 by Rudolph 
Diesel, and works by tlie injection of oil or pulverised 
fuel into the engine cylinder. Its development has 
taken place both on the four- and two-stroke cycle, 
and although considerable progress has been made 
with land engines, it has been used chiefly for marine 
transport. 

The internal-combustion engine has not been largely 
used for rail transport owing to its comparatively high 
cost of fuel per horse-power and its lack of flexibility. 
The latter is particularly the case when one remembers 
the high torque desirable, which can be attained in 
both the steam and electric locomotives in starting. 
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The early efforts of Hulls liave l>een mentioned, and 
it was only natural that the work of Watt on land 
should be followed by application of the new power 
available to propulsion on the water. Although the 
growth after the work of Symington, Fulton, and Bell 
may have seemed to be slow, it was continuous, and 
constant experiments and research were made both in 
marine engines and in their application. Saving of 
fuel has played a much more important part here than 
with the locomotive, and since more space wa.s in’ailable 
and greater power recjuirod, the advantages of tlie 
cx|>ansion of steam were rendered more imperative 
and laid greater scope tlian in the other long-established 
method of mechanical transport. Tlie great advance 
came with the turbine, and it is interesting to notice 
that wherca.s in early days engines were geared up, 
mo.st of them now are geared down to the screw. 
Scientific methods have been applied to all those 
details of mawiirement and experiment that have led 
to transport by sea lieing carried on at increased .speed 
and with decreased cost per ton carried. The applic'a- 
ti<in of licjuid fuel and the introduction of Diesel engines, 
both with the ohjei-t of increa-sing the spai'e available 
for cargo, have been carried out on true scientific line.s. 

Of transport by road it may be said that its com- 
mercial inception came at a time when scientific know¬ 
ledge was well advanced, and its progress was in 
consequence more rapid. The de^'eIopme^t of the 
motor-car engine i.s a case of tlie careful application 
of the fundamental principle developed with ever- 
increasing care until we get engine.s a.s noiseless, as 
efficient, us trustworthy, and us flexible as we liave 
them to-day. 

Much could be said of the inde))tedne.ss of aeronautics 
to science, but J will only speak of the aeroplane. It 
was not until tlie development of the internal-com¬ 
bustion engine tliat the matter became really practical. 
The War was naturally a great incentive to the advanre- 
ment of our knowledge of aeronautics. In the means 
of propulsion, research has given an engine of such 
size and so light in weiglit per horse-power that 
what was a laboured struggle against the effects of 
gmvity has changed into the ability to rise at eon- 
.sidcrably more than jooo feet per minute to heights 
where the rarefaction of the atmosphere renders it 
necessary for oxygen for breathing to he obtained 
artificially. The safety of flying as tlic result of the 
work of Busk has rendered the machines .stable even 
in such a medium a.s the air. There is no greater 
example of the indebtedness of transport to science 
than the rapidity with which the possibilities of trans¬ 
port !)y air have advanced. 

The other point I would deal with in .some detail is 
the question of materials. We, to-day, have no basic 
metal or material which wa.s not known wlien transport 
first turned to mechanical methods for assistance. 
The change whicli has come about has been as largely 
due to the advances made in metallurgy as to the 
inventions in mechanics that have led to the improve¬ 
ments in means of propulsion and in machincr)’. The 
early builders of steam engine.s were not only troubled 
through inability to get their engines machined 
properly, but also with the difficulties of obtaining 
suitable material for the parts they required. Steel 
has been known for thousands of years, but its rapid 
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and t'ciJiKimic prorhirtiun is of vijry rwent ^jrowth. 
It lias \ery tnil)' been said tliat every f(reat metal- 
lur[ii(.al discovery lias led to a rapid advance in other 
(lirci’tions. J will as before deal wjtli the railway as an 
examjjle. 

We tan Si'urcely appreciate now tlic conditions 
wlii< }i existed from u nulallurgical point of view on 
(Hir rail\va\s when the liritisii Association first met at 
Liverpool in 1S37. iron—made laborioiish, hetero¬ 
geneous in characlcr and expensive of jmidui-lion not 
only in money but also, owing to the heavy chann-ter 
<il the nietfiods employed, dctrimenlai to the very char- , 
ju ter Ilf the workman— was the onl)- material available 
lor tlic vaiiuus parts of tlie mechanism of the loeo- 
molive and l<ir tiie rails. However improved the 
methods of manufacture were, there could never have 
been a universal development of rail traction if it had 
depended upon material made in such a way. 

'i'fu* demand was met at the ('lieltenham meeting 
of the Jlritisli Association in 1856 when Hcssenier made 
pulilic llic invention he had already been working on 
for two years, whieli was to ensure a <'lu*ap method of 
production of u material so essential to tnm.s[K>rt. One 
.sltould also mention with lie.sscTncr the name of 
Mu.shet, who.sc work helfied so materially in getting 
rid of tlie red sliortness which in the early days gave 
such trouble. We are apt at the j)re.sent day to 
l>elitUe soinewiiat the work of ifessemer in view of the 
more impnived metliud.s m>w employed, but his name 
iTuist for ever .stand out tis the one wiio made (heap 
trans])ort po.ssibIe. After the use of inangane.se in one 
form or the other as a deoxidiser and a “ pliysit ” for 
sulphur, tiiere remained, however, the baneful effect, 
due to pho.sphurub, which {irevcnted the u.sc of the 
ores of more general occurrence. There have been 
few more epocli-making announcements made at 
mceting.s of technical subjects—althougli this wa.s not 
a])preciated at tlie time by many of the audience— 
than S. (j. Tliumus’s announcement of the discov-ery 
of ti\e “ Inisic ” proce.ss, which he made at the meeting 
of the Iron and Steel Institute in March 1S78. Ilis 
work, u.s,soeialed with that of his cousin, Gilidmst, was 
tile result of clo.se scientific research. 

Anotlier investigation wiiicli has given great results 
in transport Iiu.s been tlie ever-growing u.se of alloy 
steels. I'or the .scientific inception ol the,sc we owe a 
great debt to .Sir Robert lladfield. His first investiga¬ 
tions materially affect transport to-day. Mushet liad 
previously worked on self-hardening tool steel con¬ 
taining tungsten, l)ul the work was only carried out 
on a small scale. In 1882 lladfield had produced 
manganese steel. This is a most remarkable product 
with its great toughness, and is extensively used for 
railway and tramwav' erossing.s. where resistance to 
abrasion is oi great value. This was the first of a 
remarkable seric.s of alloys which have made possible 
the motor cur and the aeroplane a.s we have them 
to-da\. 

Continuing his inve.stigations, in 1889 Hadfield 
produced the compound of iron and silicon known 
as low liystere.sis .steel. Indirectly, tliis is of the 
greatest interest from a transport point of view, for 
when used in tran.sformers it not only reduces the 
hysteresis lo.sses, but also allows of a considerable 
saving in tlic weight of core material. 
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From these early uses of alloy steels there has grown 
up a large number of alloys, many of which are of the 
very greatest use for variou.s transport purposes. It 
is not too much to say that the modern aeroplane is 
the result of the material now at the de.signers’ disposal 
both for the engine and for the stru('lure itself. The 
.strength 0/ some of llie chrome-nickel steels combined 
vvilli their ductility Is extraordinary, and is due not 
only to the cuinfMxsition ol the metal, l)ut also to the 
results which have been olitained by patient .scientific 
investigations relating to their heat-treatment. 'I'aking 
one other example, one mav (jiiote the use of high 
chrome steel-- for the early investigations into which 
we owe .so much to llrearley. and to its later develop¬ 
ments to Hatfield also- fur the valves of aeronautical 
engines, .subjected a.s they are to high temperatures. 
At one time it looked a.s if the advantages which follow’ 
high rompre.sjjion and its re.sultaiit high temperatures 
might he lo.st owing to the inaliility ol ordinary steels 
to resist this licat, but the omployrnenl ul 13 per cent, 
chrome s'teel allowed work in this direction to be 
(.ontinued. 

It Is not only with steels that wi* huv e l>een iienefited 
so much from re.search. 'fhe case is a.s marked witli 
light ulloy.s, which have aluminium a.s a iiase. The 
latter itself is the result of investigation along scientific 
lines, and in aeronautical work particularly’ mudi has 
been done towards giving a metal iiotli light and strung 
l\v the work of Walter Kosenhain, I’. (', Lea, and 
otliers. 

It may Iw said that all 1 have dealt with up to the 
present lias lieer the result ol special investigatiun, 
and that “ ordered knowledge ’* is not of .issi.sianee to 
an everyday engineer, ’i'he re.siilts 1 have obtained 
with the a.ssistanee of my colleagues, e.spcc'ially L. 
Arcldmlt and H. A. Treadguld, dealing with the solid 
locomotive crank axle are ol intere.si m thi.s connexion. 
Not only is the axle subjected to stresses set uj> by 
revolving it while it is load(*d with llie weight of ’a 
portion of the locomotive on its axle-bearings and !)y 
tlic steam pressure on the pislun.s traii-smilled to tlie 
crank-pins, but it has also to with.stand the .shocks set 
up by its running on the rails, which cannot lie calcu¬ 
lated. For about twenty years we have endeavoured 
to get tlie knowledge we have uhtained into an ordered 
state, from oliservalion and discussion w'ith tlic metal¬ 
lurgists attached to the variou.s manufat'turing firms. 
Certain points are obvious, such a.s the nece.ssity of a 
good micro-structure, and we can with confidence say 
that the .steel “ .shall be a,s free its possible from non- 
inctallic enclosures, and that the inicro-.structure .should 
show uniformly di.striiiuted pearlite in a sorhitic or 
very finely granular ur lamellar condition and he free 
from any nodular or liallcd-up rementite. It must 
also be free from any signs ol .segregation and from 
any coarse or overheated structure.” (Extract from 
Midland Railway .specification for crank-axle forgings.) 
Toughness rather than strength i.s required, and the 
.studied consideration of these points has led to an 
increased life in miles of the crank axles of the 3000 
locomotives owned by the Midland Railway Company, 
j in spile of the fact that they have been constantly 
i growing in size, in pressure on the pistons, and in the 
I work expected from them. 

1 It will be appreciated that the above result, which 



NA TV RE 


477 


SErTEMBER 29, 1923] 

is unquestionably the result of “ ordered knowledge 
of natural phenomena and the relation l)etween tliem,” 
is only one example, if perhaps the most marked one, in 
our experience. A somewhat similar record could, how¬ 
ever. i>e written on locomotive tyres and other matters. 

I think 1 have shown adefjuately tlic debt which 
transport, as well us other branche.s of our profession, 
owes to t!ie study of “ ordered knowledge.” That in 


the future this will l)e even more marked than at 
present, one can say without fear of contradiction. 
Not only so, hut there mn.st be more and more inter¬ 
dependence between science and engineering. More 
and more as we advance in the knowledge of natural 
phenomena will the necc.ssity of the practical applica¬ 
tion of this knowledge on a large scale become necessary, 
lo confirm it and to bring out fresii features. 


The Influence of Science on Christianity.^ 

By Canon K. W. Baxnf.s, KK.S. 


I T is a commonplace that all religions, even though 
their formularies and .sacred Ixmks seem to 
guarantee absence of change, arc < onstJUilly modifii'd. 
(.Inless religion is morilnind it is dynamic and not 
static. It is a living prore.ss within the .spirit of man ; 
and, as sucih it Is profoundly affected by the idea.s and 
<’mution.s of the community in which it exasts. Kellgious 
tivought and feeling alike are infiuenred, lor good or 
ill, i.>v contemporarv’ political, .social, and intellectual 
movements. During the last century there has lx‘en 
a movement of human thought as influential and us 
valuable as that of Renaissance humanism. The 
assumptiotvs and methods of science have affeett'd the 
whole outlook of educated men. In particular, those 
brandies of science whn’h are concerned with the 
domains of phvsics and biology Imve radically changed 
our conceptions IwRh of the .structure of the visible 
universe and of the development of life upon this i 
earth. 

'riie effect of the .scientific movement, alike on 
organised religion and on priv'atc faitli, has been 
j)rodigiou.s. In any circumstance.s it would have 
iieen lar-roaclung. But unfortunately, representative 
Christian leaders, with tlic eager support of their 
communions, oppo.sed the new .scientific conceptions 
as tln!V appeared. Science was tfien <-ompelled to 
fight for autonomy on its own territory; and, as 
Dr. lloiison says in ills recently published Gifford 
lectures, the result lias been a prolonged struggle ” in 
which theology has lo.st every battle.” As a con- 
se(|uence it is now widely bcliev'cd )>v tlic populace 
that Christianity it.self has i>cen worsted. 

At least a generation must pass before it is generally 
recognised ,tliat, with regard to religion, .science is 
neutral. Kriucated men know that the traditional 
presentation of thc.C'hri.stian faith must l>e shorn of 
what hav'c become mythological accretions. But 
Christianity rescmble.s a biological organism with a 
racial future. In the struggle for existence it gains 
strengtfj and power iiy utilising its environment. It 
seek.s botli freedom from old limitations and increased 
mastery of hostile, forces. Amid all change its e.s,sential 
character is preserved, for it rests on historical facts 
combined with permanent intuitions and continuidly 
repeated experiences of the human spirit. The great 
pioneers, whether in science or religion, are few. Men 
u.sually accept both scientific and religious truth at 
second-hand. The expert speaks with the accent of 
what seems to us to be unmistakable authority. We 

’ From a Rcrmoc preached in the Lady Chapel of ].fverpool Cathedral on 
Sunday momuig, S^ember zC, In coonexlon with the visit ot the British 
Association to the city. 
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make .such impcrfci-t tc.sts ii,s wc are alile to a{)ply to 
his teacliing; and }>erforcc rest content. 

We must nev'cr iorget tiiiit all human activity, and 
not nuTcly lliose asjK’cts vvlnrli we call .science and 
religion, re.sts uikui unprovcil and unprov'able assump¬ 
tions. The existence of such assunijitions is olten 
ignored, 'riiey are there, none the les.s. Often lazily 
and hn/ily we conceal them under the term ‘‘ common- 
sense.” Faith, however, i.s a necc.ssity of existence. 
Zealots sometimes liave contended and still contend 
that llvere is a moral value in blind faith. Hut tlic 
modern world, so far as it lui.s fallen under the sway of 
scientific method, demand.s that faith shall he rea.son- 
al)le and not blind. 

In science we build uj)un llic assumption that the 
processes of Nature can be represented by .scheme.s 
tliat are, to us, nUiunal. There is, we po.stulale. a 
unity between Nature’s processes and the working of 
the human mind. The addre.ss given this year l)y 
the president of the Hrilish As.sociation shows how 
extraordinarily fruitful this assumption hii.s proved to 
be. But. when we consider the vast domains ot 
science which .siil! remain to be explored, we mu.st 
grant that the rationality of the universe remain.s a 
[Kistulate of reasonable faith. As W'c pass from science 
lo philosophy and religion, we have to assume the 
existence ol a universal Mind in order to bind together 
the sequence.^ of phenomena wiiich science observes 
and descrilics. Then, as the ba.sis of religious faith, 
we further as.sume that the values, whicli we instinc¬ 
tively deem supreme, express the quality of this Mind 
lo whom all natural proce.s.s is due. We thus assert 
that goodness, lieauly, and truth are not private v’alues 
of humanity, but attributes of God. 

The different proces.ses of the human mind, thought, 
will, and feeling, cannot he decisively sundered. As a 
consequence, the .search fur trutli made by men of 
.science ha.s in our ow-n lime profoundly affected our 
religious outlook. Science ha.s not merely created a 
new cosmogony against whicli, as a background, religion 
must lie set. But, a.s the character of its postulates 
and the extent of its limitations have become more 
clear, science has given us a new conception of wliat 
we mean by rea.sonal)le faith. In so doing, it lia.s 
.strikingly altered the way in which we approach 
religion. Some old modes of argument and their 
attendant dogmas have rapidly become obsolete. A 
great gulf has opened between constructive and merely 
defensive type.s of theology. Among religious com¬ 
munions there is, in cun.scquencc, much confusion, 
some bitterne.ss, fear of ciiange combined with recog¬ 
nition of its necessity. The direct influence of science 
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and t'ciJiKimic prorhirtiun is of vijry rwent ^jrowth. 
It lias \ery tnil)' been said tliat every f(reat metal- 
lur[ii(.al discovery lias led to a rapid advance in other 
(lirci’tions. J will as before deal wjtli the railway as an 
examjjle. 

We tan Si'urcely appreciate now tlic conditions 
wlii< }i existed from u nulallurgical point of view on 
(Hir rail\va\s when the liritisii Association first met at 
Liverpool in 1S37. iron—made laborioiish, hetero¬ 
geneous in characlcr and expensive of jmidui-lion not 
only in money but also, owing to the heavy chann-ter 
<il the nietfiods employed, dctrimenlai to the very char- , 
ju ter Ilf the workman— was the onl)- material available 
lor tlic vaiiuus parts of tlie mechanism of the loeo- 
molive and l<ir tiie rails. However improved the 
methods of manufacture were, there could never have 
been a universal development of rail traction if it had 
depended upon material made in such a way. 

'i'fu* demand was met at the ('lieltenham meeting 
of the Jlritisli Association in 1856 when Hcssenier made 
pulilic llic invention he had already been working on 
for two years, whieli was to ensure a <'lu*ap method of 
production of u material so essential to tnm.s[K>rt. One 
.sltould also mention with lie.sscTncr the name of 
Mu.shet, who.sc work helfied so materially in getting 
rid of tlie red sliortness which in the early days gave 
such trouble. We are apt at the j)re.sent day to 
l>elitUe soinewiiat the work of ifessemer in view of the 
more impnived metliud.s m>w employed, but his name 
iTuist for ever .stand out tis the one wiio made (heap 
trans])ort po.ssibIe. After the use of inangane.se in one 
form or the other as a deoxidiser and a “ pliysit ” for 
sulphur, tiiere remained, however, the baneful effect, 
due to pho.sphurub, which {irevcnted the u.sc of the 
ores of more general occurrence. There have been 
few more epocli-making announcements made at 
mceting.s of technical subjects—althougli this wa.s not 
a])preciated at tlie time by many of the audience— 
than S. (j. Tliumus’s announcement of the discov-ery 
of ti\e “ Inisic ” proce.ss, which he made at the meeting 
of the Iron and Steel Institute in March 1S78. Ilis 
work, u.s,soeialed with that of his cousin, Gilidmst, was 
tile result of clo.se scientific research. 

Anotlier investigation wiiicli has given great results 
in transport Iiu.s been tlie ever-growing u.se of alloy 
steels. I'or the .scientific inception ol the,sc we owe a 
great debt to .Sir Robert lladfield. His first investiga¬ 
tions materially affect transport to-day. Mushet liad 
previously worked on self-hardening tool steel con¬ 
taining tungsten, l)ul the work was only carried out 
on a small scale. In 1882 lladfield had produced 
manganese steel. This is a most remarkable product 
with its great toughness, and is extensively used for 
railway and tramwav' erossing.s. where resistance to 
abrasion is oi great value. This was the first of a 
remarkable seric.s of alloys which have made possible 
the motor cur and the aeroplane a.s we have them 
to-da\. 

Continuing his inve.stigations, in 1889 Hadfield 
produced the compound of iron and silicon known 
as low liystere.sis .steel. Indirectly, tliis is of the 
greatest interest from a transport point of view, for 
when used in tran.sformers it not only reduces the 
hysteresis lo.sses, but also allows of a considerable 
saving in tlic weight of core material. 
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From these early uses of alloy steels there has grown 
up a large number of alloys, many of which are of the 
very greatest use for variou.s transport purposes. It 
is not too much to say that the modern aeroplane is 
the result of the material now at the de.signers’ disposal 
both for the engine and for the stru('lure itself. The 
.strength 0/ some of llie chrome-nickel steels combined 
vvilli their ductility Is extraordinary, and is due not 
only to the cuinfMxsition ol the metal, l)ut also to the 
results which have been olitained by patient .scientific 
investigations relating to their heat-treatment. 'I'aking 
one other example, one mav (jiiote the use of high 
chrome steel-- for the early investigations into which 
we owe .so much to llrearley. and to its later develop¬ 
ments to Hatfield also- fur the valves of aeronautical 
engines, .subjected a.s they are to high temperatures. 
At one time it looked a.s if the advantages which follow’ 
high rompre.sjjion and its re.sultaiit high temperatures 
might he lo.st owing to the inaliility ol ordinary steels 
to resist this licat, but the omployrnenl ul 13 per cent, 
chrome s'teel allowed work in this direction to be 
(.ontinued. 

It Is not only with steels that wi* huv e l>een iienefited 
so much from re.search. 'fhe case is a.s marked witli 
light ulloy.s, which have aluminium a.s a iiase. The 
latter itself is the result of investigation along scientific 
lines, and in aeronautical work particularly’ mudi has 
been done towards giving a metal iiotli light and strung 
l\v the work of Walter Kosenhain, I’. (', Lea, and 
otliers. 

It may Iw said that all 1 have dealt with up to the 
present lias lieer the result ol special investigatiun, 
and that “ ordered knowledge ’* is not of .issi.sianee to 
an everyday engineer, ’i'he re.siilts 1 have obtained 
with the a.ssistanee of my colleagues, e.spcc'ially L. 
Arcldmlt and H. A. Treadguld, dealing with the solid 
locomotive crank axle are ol intere.si m thi.s connexion. 
Not only is the axle subjected to stresses set uj> by 
revolving it while it is load(*d with llie weight of ’a 
portion of the locomotive on its axle-bearings and !)y 
tlic steam pressure on the pislun.s traii-smilled to tlie 
crank-pins, but it has also to with.stand the .shocks set 
up by its running on the rails, which cannot lie calcu¬ 
lated. For about twenty years we have endeavoured 
to get tlie knowledge we have uhtained into an ordered 
state, from oliservalion and discussion w'ith tlic metal¬ 
lurgists attached to the variou.s manufat'turing firms. 
Certain points are obvious, such a.s the nece.ssity of a 
good micro-structure, and we can with confidence say 
that the .steel “ .shall be a,s free its possible from non- 
inctallic enclosures, and that the inicro-.structure .should 
show uniformly di.striiiuted pearlite in a sorhitic or 
very finely granular ur lamellar condition and he free 
from any nodular or liallcd-up rementite. It must 
also be free from any signs ol .segregation and from 
any coarse or overheated structure.” (Extract from 
Midland Railway .specification for crank-axle forgings.) 
Toughness rather than strength i.s required, and the 
.studied consideration of these points has led to an 
increased life in miles of the crank axles of the 3000 
locomotives owned by the Midland Railway Company, 
j in spile of the fact that they have been constantly 
i growing in size, in pressure on the pistons, and in the 
I work expected from them. 

1 It will be appreciated that the above result, which 
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and t'ciJiKimic prorhirtiun is of vijry rwent ^jrowth. 
It lias \ery tnil)' been said tliat every f(reat metal- 
lur[ii(.al discovery lias led to a rapid advance in other 
(lirci’tions. J will as before deal wjtli the railway as an 
examjjle. 

We tan Si'urcely appreciate now tlic conditions 
wlii< }i existed from u nulallurgical point of view on 
(Hir rail\va\s when the liritisii Association first met at 
Liverpool in 1S37. iron—made laborioiish, hetero¬ 
geneous in characlcr and expensive of jmidui-lion not 
only in money but also, owing to the heavy chann-ter 
<il the nietfiods employed, dctrimenlai to the very char- , 
ju ter Ilf the workman— was the onl)- material available 
lor tlic vaiiuus parts of tlie mechanism of the loeo- 
molive and l<ir tiie rails. However improved the 
methods of manufacture were, there could never have 
been a universal development of rail traction if it had 
depended upon material made in such a way. 

'i'fu* demand was met at the ('lieltenham meeting 
of the Jlritisli Association in 1856 when Hcssenier made 
pulilic llic invention he had already been working on 
for two years, whieli was to ensure a <'lu*ap method of 
production of u material so essential to tnm.s[K>rt. One 
.sltould also mention with lie.sscTncr the name of 
Mu.shet, who.sc work helfied so materially in getting 
rid of tlie red sliortness which in the early days gave 
such trouble. We are apt at the j)re.sent day to 
l>elitUe soinewiiat the work of ifessemer in view of the 
more impnived metliud.s m>w employed, but his name 
iTuist for ever .stand out tis the one wiio made (heap 
trans])ort po.ssibIe. After the use of inangane.se in one 
form or the other as a deoxidiser and a “ pliysit ” for 
sulphur, tiiere remained, however, the baneful effect, 
due to pho.sphurub, which {irevcnted the u.sc of the 
ores of more general occurrence. There have been 
few more epocli-making announcements made at 
mceting.s of technical subjects—althougli this wa.s not 
a])preciated at tlie time by many of the audience— 
than S. (j. Tliumus’s announcement of the discov-ery 
of ti\e “ Inisic ” proce.ss, which he made at the meeting 
of the Iron and Steel Institute in March 1S78. Ilis 
work, u.s,soeialed with that of his cousin, Gilidmst, was 
tile result of clo.se scientific research. 

Anotlier investigation wiiicli has given great results 
in transport Iiu.s been tlie ever-growing u.se of alloy 
steels. I'or the .scientific inception ol the,sc we owe a 
great debt to .Sir Robert lladfield. His first investiga¬ 
tions materially affect transport to-day. Mushet liad 
previously worked on self-hardening tool steel con¬ 
taining tungsten, l)ul the work was only carried out 
on a small scale. In 1882 lladfield had produced 
manganese steel. This is a most remarkable product 
with its great toughness, and is extensively used for 
railway and tramwav' erossing.s. where resistance to 
abrasion is oi great value. This was the first of a 
remarkable seric.s of alloys which have made possible 
the motor cur and the aeroplane a.s we have them 
to-da\. 

Continuing his inve.stigations, in 1889 Hadfield 
produced the compound of iron and silicon known 
as low liystere.sis .steel. Indirectly, tliis is of the 
greatest interest from a transport point of view, for 
when used in tran.sformers it not only reduces the 
hysteresis lo.sses, but also allows of a considerable 
saving in tlic weight of core material. 
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From these early uses of alloy steels there has grown 
up a large number of alloys, many of which are of the 
very greatest use for variou.s transport purposes. It 
is not too much to say that the modern aeroplane is 
the result of the material now at the de.signers’ disposal 
both for the engine and for the stru('lure itself. The 
.strength 0/ some of llie chrome-nickel steels combined 
vvilli their ductility Is extraordinary, and is due not 
only to the cuinfMxsition ol the metal, l)ut also to the 
results which have been olitained by patient .scientific 
investigations relating to their heat-treatment. 'I'aking 
one other example, one mav (jiiote the use of high 
chrome steel-- for the early investigations into which 
we owe .so much to llrearley. and to its later develop¬ 
ments to Hatfield also- fur the valves of aeronautical 
engines, .subjected a.s they are to high temperatures. 
At one time it looked a.s if the advantages which follow’ 
high rompre.sjjion and its re.sultaiit high temperatures 
might he lo.st owing to the inaliility ol ordinary steels 
to resist this licat, but the omployrnenl ul 13 per cent, 
chrome s'teel allowed work in this direction to be 
(.ontinued. 

It Is not only with steels that wi* huv e l>een iienefited 
so much from re.search. 'fhe case is a.s marked witli 
light ulloy.s, which have aluminium a.s a iiase. The 
latter itself is the result of investigation along scientific 
lines, and in aeronautical work particularly’ mudi has 
been done towards giving a metal iiotli light and strung 
l\v the work of Walter Kosenhain, I’. (', Lea, and 
otliers. 

It may Iw said that all 1 have dealt with up to the 
present lias lieer the result ol special investigatiun, 
and that “ ordered knowledge ’* is not of .issi.sianee to 
an everyday engineer, ’i'he re.siilts 1 have obtained 
with the a.ssistanee of my colleagues, e.spcc'ially L. 
Arcldmlt and H. A. Treadguld, dealing with the solid 
locomotive crank axle are ol intere.si m thi.s connexion. 
Not only is the axle subjected to stresses set uj> by 
revolving it while it is load(*d with llie weight of ’a 
portion of the locomotive on its axle-bearings and !)y 
tlic steam pressure on the pislun.s traii-smilled to tlie 
crank-pins, but it has also to with.stand the .shocks set 
up by its running on the rails, which cannot lie calcu¬ 
lated. For about twenty years we have endeavoured 
to get tlie knowledge we have uhtained into an ordered 
state, from oliservalion and discussion w'ith tlic metal¬ 
lurgists attached to the variou.s manufat'turing firms. 
Certain points are obvious, such a.s the nece.ssity of a 
good micro-structure, and we can with confidence say 
that the .steel “ .shall be a,s free its possible from non- 
inctallic enclosures, and that the inicro-.structure .should 
show uniformly di.striiiuted pearlite in a sorhitic or 
very finely granular ur lamellar condition and he free 
from any nodular or liallcd-up rementite. It must 
also be free from any signs ol .segregation and from 
any coarse or overheated structure.” (Extract from 
Midland Railway .specification for crank-axle forgings.) 
Toughness rather than strength i.s required, and the 
.studied consideration of these points has led to an 
increased life in miles of the crank axles of the 3000 
locomotives owned by the Midland Railway Company, 
j in spile of the fact that they have been constantly 
i growing in size, in pressure on the pistons, and in the 
I work expected from them. 

1 It will be appreciated that the above result, which 
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and his domestic animals becomes mure remote—the 
gradual restoration of the original flora and fauna, the 
re-conquest of pasture by forest, and so on. By the 
work of successive generations of investigators, it will be 
possible to follow the truly natural successions and 
changes occurring within the area, and to study in 
detail the natural relations between soil, climate, and 
organisms. The safeguarding from interference by man 
and l>east will also be utilised to study the slow secular 
changes of land and water. In this unkjue laboratory, 
the naturalists of Switzerland will find themselM's 
united in a common work. Maintenance expenses, 
such as the wuge.s of the four park keejicns and the 
upkeej) of roads and huts, as w'cll as the <'o.st of the 
scientific in\'c.stigation,s,are provaied by the .Schweizer- 
ische Bund fur Natunschutz, an association which at 


the present lime numbers more than 30,000 members.* 
Thus the Swiss National Park is a commonwealth 
in which alpine Nature can recover and de\'elop undis- 
turl)ed: a refuge, a sanctuarj* for plant and animal 
life. It IS an island of primeval Nature, unaffected by 
the devastating waves of human civilisation which 
break about it.s shore.s. During visits to this Nature 
reserve one cannot fail to he impressed by the grandeur 
of the scenerj and the wealth of plant and animal life. 
Bui still deef>er is the feeling of patriotic pride lliat a 
whole nation ispledgcd to preserve this fragment of primi¬ 
tive Helvetia, unexploited for purposes of material gain, 
a.s a heritage for generations yet unborn. It is a piece of 
idealism especially valualile in thi.s materialistic world. 

• The aniiiiiil mcnilwTsliip sHljsoription Js 2 fr.inrs, lifi* mcniU'rslitp so 
Ir.tiu'!- J'ort*ti;n luetubcrs ,irc welcomeil; .iiiv imt- u ishing to join i*- aivitcd 
t» umimtuiic.ite with Dr St. Bunin's, Srkretht iks N.iltirsclmtilmiulcs, 

B^sel, ObiT.ilp'trjssi u. 


Obituary. 


Dk. K. F. Basiifobi). O.B.E. 

N outstanding figure in cancer research has been 
removed liy the death, Irom (leart failure, of Dr. 
Ernest Frantic Bashford. After a mo.'vt distinguished 
niedKa) career at the Dnuersity of Edinburgh, he 
pursued lahorntory invcstigalitms in (Icrman)-, esiieci- 
ally under Ehrlich, and became as.shtant to Sir Thomas 
h'rasiT in jiharmacologv. Even in the .short time he 
spent in tliat laboratory, he enrKlicd pliamiacology 
by a memorable contribution on tiu* antagonism ot 
utrojiine and morphine. 

U'licn tilt* organisation now known as the Imperial 
Cancer Research Fund wa.s started in 1902, the com¬ 
mittee apjuiiited Ikisiiford as general .superintendent 
and director ot tiie laboratories. So well was tlie 
c'onfidence of ilic tommittee justified that in a few 
>onrs hl.s reseanhes were known all over the world, 
and the Jahorator)-, iioused originally in the upper 
floors of the College ol Surgeons’ hall on Victoria Em¬ 
bankment . v\as recognisefl by all as the leading institute 
in the world for the experimental .study of cancer. 
The po.sition achieved was the outcome of intense work 
by a brilliant staff of colleagues inspired and directed 
by a forceful, imaginative, and tircle-ss pensonality. 
Tlie memorandum of proposed research suJimitted U) 
the committee by Basliford at the commencement is 
still on record and demonstrates Iiow surprisingly he, 
a young man with little pre\ious acquaintance with the 
jiroblcms and quite inexperienced in the respoi]sil)ilitie.s 
of an institute, had grasped tiie essential fact that 
cancer must be .studied a.s a problem in comjiarative 
biology. The exact .statistical investigations of cancer 
in human beings in Great Britain and the collection of 
reports of its occurrence in civilised and uncivilised 
raec.s early occupied his attention, and his writings 
proved convincingly that the incidence of the disease 
could not be correlated with many of the factors tliat 
impressed, and still impre.ss, the imagination of the 
uninitiated. When there was added to this the study 
of the zoological distribution of cancer, the insistence 
on the breadth of the problem became obvious. 

The first real advance in the biological study originated 
from the discovery by Jensen of the transplantability 
of a mouse carcinoma. The avenues thus opened up 
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were entluisiastfeally explored, and there followed in 
rapid succe.ssion contribulion.s dealing wilh the cytology 
of malignant new grow'ths. the source of their cellular 
constituents, the specific reactions of the host, the 
induction of artificial resistance to growtiis, the study 
ol rcfraclorinc.ss or susceptibility, the demmustration 
of the essential similarity of malignant neoplasms 
throughout the animal kingdom, Ifloclicmieal investiga¬ 
tions of great importani'e, and a host ol other observa¬ 
tions over the whole field w’hicli may be found in the 
first five Scientific Keports of the Imperial Cancer 
Research Fund jiublished under llashfurd’.s direction, 
lll-hcalth compelled him to resign hi.s appointment in 
1914. During the War he served in the Army in 
France a.^ a jiitdiologist, and w'us at the time of his 
death adviser in iKithology to the British Kon'cs on 
the Rhine. ilK work murks the beginning of the era 
ot the scientific .study oi cancer iji Great Britain. 

Axchib.m.d Lkitch. 


Lord Mori.i-.v, O.M., F.R.S. 

Lord Morlkv, vvho.se death on September 23, at 
eighty-four years of age, we regret to record, wa.s a great 
statesman and intellectual leader, the memory of wIhxsc 
work and noble character will long lie chcnslied. As a 
w'riter on literary, historical, and biographical .sulijects, 
he covered a wide field in a style at once delightful and 
stimulating, and in the field of public life he preserved 
the be.st traditions of .sincerity and trutli. Though 
Lord Morley was not directly concerned w'itli .scientific 
research, he was sympathetic towards it, and was elected 
a fellow of the Royal Society in 1892 under the rule 
which permits the Council to nominate for election 
persons who “ either have rendered conspicuou.s .service 
to the cause of science, or are such that their election 
would be of signal benefit to the Society.” He was a 
trustee of the British Museum, 1894-1921, chancellor 
of the University of Manchester from 1908 until last 
March, and one of the first members of the Order of 
Merit created by King Edward VII. in 1902. Lord 
Morley was made an honorary LL.D. of the Univer.siiie.s 
of Glasgow, 1879, Cambridge, 1892, St. Androw.s, 1902, 
and Edinburgh, 1904, and an honorar)' D.tbL. of 
Oxford in 1896. 
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and t'ciJiKimic prorhirtiun is of vijry rwent ^jrowth. 
It lias \ery tnil)' been said tliat every f(reat metal- 
lur[ii(.al discovery lias led to a rapid advance in other 
(lirci’tions. J will as before deal wjtli the railway as an 
examjjle. 

We tan Si'urcely appreciate now tlic conditions 
wlii< }i existed from u nulallurgical point of view on 
(Hir rail\va\s when the liritisii Association first met at 
Liverpool in 1S37. iron—made laborioiish, hetero¬ 
geneous in characlcr and expensive of jmidui-lion not 
only in money but also, owing to the heavy chann-ter 
<il the nietfiods employed, dctrimenlai to the very char- , 
ju ter Ilf the workman— was the onl)- material available 
lor tlic vaiiuus parts of tlie mechanism of the loeo- 
molive and l<ir tiie rails. However improved the 
methods of manufacture were, there could never have 
been a universal development of rail traction if it had 
depended upon material made in such a way. 

'i'fu* demand was met at the ('lieltenham meeting 
of the Jlritisli Association in 1856 when Hcssenier made 
pulilic llic invention he had already been working on 
for two years, whieli was to ensure a <'lu*ap method of 
production of u material so essential to tnm.s[K>rt. One 
.sltould also mention with lie.sscTncr the name of 
Mu.shet, who.sc work helfied so materially in getting 
rid of tlie red sliortness which in the early days gave 
such trouble. We are apt at the j)re.sent day to 
l>elitUe soinewiiat the work of ifessemer in view of the 
more impnived metliud.s m>w employed, but his name 
iTuist for ever .stand out tis the one wiio made (heap 
trans])ort po.ssibIe. After the use of inangane.se in one 
form or the other as a deoxidiser and a “ pliysit ” for 
sulphur, tiiere remained, however, the baneful effect, 
due to pho.sphurub, which {irevcnted the u.sc of the 
ores of more general occurrence. There have been 
few more epocli-making announcements made at 
mceting.s of technical subjects—althougli this wa.s not 
a])preciated at tlie time by many of the audience— 
than S. (j. Tliumus’s announcement of the discov-ery 
of ti\e “ Inisic ” proce.ss, which he made at the meeting 
of the Iron and Steel Institute in March 1S78. Ilis 
work, u.s,soeialed with that of his cousin, Gilidmst, was 
tile result of clo.se scientific research. 

Anotlier investigation wiiicli has given great results 
in transport Iiu.s been tlie ever-growing u.se of alloy 
steels. I'or the .scientific inception ol the,sc we owe a 
great debt to .Sir Robert lladfield. His first investiga¬ 
tions materially affect transport to-day. Mushet liad 
previously worked on self-hardening tool steel con¬ 
taining tungsten, l)ul the work was only carried out 
on a small scale. In 1882 lladfield had produced 
manganese steel. This is a most remarkable product 
with its great toughness, and is extensively used for 
railway and tramwav' erossing.s. where resistance to 
abrasion is oi great value. This was the first of a 
remarkable seric.s of alloys which have made possible 
the motor cur and the aeroplane a.s we have them 
to-da\. 

Continuing his inve.stigations, in 1889 Hadfield 
produced the compound of iron and silicon known 
as low liystere.sis .steel. Indirectly, tliis is of the 
greatest interest from a transport point of view, for 
when used in tran.sformers it not only reduces the 
hysteresis lo.sses, but also allows of a considerable 
saving in tlic weight of core material. 
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From these early uses of alloy steels there has grown 
up a large number of alloys, many of which are of the 
very greatest use for variou.s transport purposes. It 
is not too much to say that the modern aeroplane is 
the result of the material now at the de.signers’ disposal 
both for the engine and for the stru('lure itself. The 
.strength 0/ some of llie chrome-nickel steels combined 
vvilli their ductility Is extraordinary, and is due not 
only to the cuinfMxsition ol the metal, l)ut also to the 
results which have been olitained by patient .scientific 
investigations relating to their heat-treatment. 'I'aking 
one other example, one mav (jiiote the use of high 
chrome steel-- for the early investigations into which 
we owe .so much to llrearley. and to its later develop¬ 
ments to Hatfield also- fur the valves of aeronautical 
engines, .subjected a.s they are to high temperatures. 
At one time it looked a.s if the advantages which follow’ 
high rompre.sjjion and its re.sultaiit high temperatures 
might he lo.st owing to the inaliility ol ordinary steels 
to resist this licat, but the omployrnenl ul 13 per cent, 
chrome s'teel allowed work in this direction to be 
(.ontinued. 

It Is not only with steels that wi* huv e l>een iienefited 
so much from re.search. 'fhe case is a.s marked witli 
light ulloy.s, which have aluminium a.s a iiase. The 
latter itself is the result of investigation along scientific 
lines, and in aeronautical work particularly’ mudi has 
been done towards giving a metal iiotli light and strung 
l\v the work of Walter Kosenhain, I’. (', Lea, and 
otliers. 

It may Iw said that all 1 have dealt with up to the 
present lias lieer the result ol special investigatiun, 
and that “ ordered knowledge ’* is not of .issi.sianee to 
an everyday engineer, ’i'he re.siilts 1 have obtained 
with the a.ssistanee of my colleagues, e.spcc'ially L. 
Arcldmlt and H. A. Treadguld, dealing with the solid 
locomotive crank axle are ol intere.si m thi.s connexion. 
Not only is the axle subjected to stresses set uj> by 
revolving it while it is load(*d with llie weight of ’a 
portion of the locomotive on its axle-bearings and !)y 
tlic steam pressure on the pislun.s traii-smilled to tlie 
crank-pins, but it has also to with.stand the .shocks set 
up by its running on the rails, which cannot lie calcu¬ 
lated. For about twenty years we have endeavoured 
to get tlie knowledge we have uhtained into an ordered 
state, from oliservalion and discussion w'ith tlic metal¬ 
lurgists attached to the variou.s manufat'turing firms. 
Certain points are obvious, such a.s the nece.ssity of a 
good micro-structure, and we can with confidence say 
that the .steel “ .shall be a,s free its possible from non- 
inctallic enclosures, and that the inicro-.structure .should 
show uniformly di.striiiuted pearlite in a sorhitic or 
very finely granular ur lamellar condition and he free 
from any nodular or liallcd-up rementite. It must 
also be free from any signs ol .segregation and from 
any coarse or overheated structure.” (Extract from 
Midland Railway .specification for crank-axle forgings.) 
Toughness rather than strength i.s required, and the 
.studied consideration of these points has led to an 
increased life in miles of the crank axles of the 3000 
locomotives owned by the Midland Railway Company, 
j in spile of the fact that they have been constantly 
i growing in size, in pressure on the pistons, and in the 
I work expected from them. 

1 It will be appreciated that the above result, which 
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of firing, and wc understand that to-day more Ilian 
1,000,000 tons per annum is being burnt under steam 
boilers on the “ Lopulco " system, while in the next 
few months, as soon as plants now in course of erection 
or conversion arc completed, the figure will exceed 
2,500,000 tons. The pioneer large boiler plant 
installation for pulverised fuel is the "Lakeside’* 
station of the Milwaukee Electric Railway and Light 
Co. on Lake Michigan, 40,000 kw. of which was 
started up in December 1920. This boiler plant is 
held to be the most efficient in the world, running all 
the year round at 85-86 per cent, efficiency. The 
first large pulverised fuel boiler plant in Europe is 
now being erected at the Vitry power station, Paris. 

Just forty years ago, on September 29, 1883, Prof. 
Dr. Carl Dui.sherg entered the employment of the 
Farhenfabrikcn Payer and Co. in Elbcrfekl, and the 
infiuence he lias exerted upon the development of 
the German industry of coal-tar dyostutls and pharnia- 
eeutical products has made his name renowned 
throughout the world of applied chemistry. Prof. 
Duisberg received lus doctorate at Jena; he then 
went to .Munich in order to complete lus (diicatioii 
umlcr Adolf von Bucyer, and at that time laid the 
fouiKlatiou of tlie great friendship which for the future 
connected Imii with tiiat eminent chemist and with a 
large numlier of his pupils. Shortly after he entered 
tlic Farbenfabriken, and succeeded in making e.ssentiul 
improvenicnt.s m the manufacture of sub.stanlivc 
cotton dyestuffs, lie thereupon became the head 
of the firin'.s .scientific lal.toratory, in which he mainly 
endeavoured to put the purely chemical work on a 
broader basi.s tlian heretofore. At tlie same time 
he began to organise the whoh* busines.s, first by 
dividing the work of the chemists according to 
the different kinds and classes of dycstulls, etc., and 
then by uniting in one working concern the four 
principal German firms whicli make direct cotton 
dyestuffs This was the first step 111 the formation, 
later on, of the “ I.G.," the large concern of German 
c<ial-tar dye makers. The site of tlie work-s in the 
narrow Wupper valley of Elberfeld having become 
msuflicient for the rapidly increasing nianufactiiru, 
it was resolved to build large niodern works, and 
under Prof, Dnisberg’s direction a magnificent plant 
was erected at Leverku.sen, near Cologne. During 
the War. after some yearn of keen competition, the 
remaining dye-maknig firms joined this first 
amalgamation, chiefly through Prof. Duisberg’s in¬ 
fluence, thus forming one large combine in which the 
firms presence their individualities but, at the same 
time, all proceedings are directctl by a unifonn 
programme, and each firm partakes of the profits 
of the whole concern according to its share in the 
work. In addition to his activities at the Farben- 
fabriken, Prof. Duisberg is well known by many 
other achievements in chemistry, while his great 
versatility is manifest from the volume containing 
his essays and speeches published by the Farben- 
fabriken on the occasion of his jubilee. 

The intellectual stimulus to Cliina of the revolution 
of 1911 is still manifest by increased scientific and 
NO. 2813, VOL. 112] 


intellectual activity. De.spite the political disturb* 
anccs of the last two years, tlie scientific institutions 
are growing in number and usefulness. The Geological 
Society of China was founded la.st year, and held its 
first annual meeting at Pekin in January under the 
pre.sidcncy of Dr, V. K. Ting. This year has also 
seen the e.slabhshment of " the China Society of 
Science and Arts/' of which the China Journal of 
Science and Arts is the official organ. It is also the 
journal of the Shanghai Chemical Society. The 
fourth numticr, issued in Shanghai in July (price 
1 <lollars, pp. 303-424), edited by Mr, A. do C. Sow-erby 
and Dr, J. C. Kergu.son, includes an interesting serie.s 
of papers and notes on scientific and artistic w’ork 
in China. The articles deal with the Chinese fisheries 
of Amphioxus, which in places is a food-fish , the 
Chinese " MudskippcT,’’ reriophthalmua canUou-nsia, 
which Mr. Sowerby suggests is not merely m the 
process of evolution to a terrestrial life but may give 
rise to a race lliat may replace the higher vertebrates ; 
"The Dragon Mines," by Dr. J. GunnarJAndersson, 
who describes the ancient Chincso excavations for 
fossil vertebrates for use a.s medicine, and also the 
recent rc.search on Cluucsc vertebrate palicontology ; 
the war on insect pests, ami on the rdlc of bactcrin ; 
ancient Chinese coins, by \l. F. S. Newan : Chinese 
female names, by J. C. Arlington ; Clunesc landscape 
gardening, by Miss Ayscough ; a nx-yiit exhibition ol 
Chinese pictures; a journey to the Yangl/e gorges 
for photographic work, by H. F. Carey; the dis¬ 
sociation of prehnite, ^oi.site, and epidoto, by K 
Norin; the conditions of tlie Chinese snap manu¬ 
facture, by Mr. Hsu ; and tlie aborigines of Western 
China. There are also various reviews and notices 
of the work of the Chinese scientific societies. The 
Journal is well illustrated, and de.servcs the support 
of all interested iti China, as it gives a useful general 
review of scientific, artistic, and literary work in and 
in connexion with China. 

SiK IluMPHRV Rolleston will dcUvcr an inaugural 
address on ” The Problem of Siiccc.ss for Meiiical 
Women ’’ at the London (Royal Free Hospital) School 
of Medicine for Women on October i, at 3.30 i*.m. 

The Research Association of British Idour Millers 
has l>ecn approved by the Department ol Scientific 
and Itulustrial Research as complying with the con¬ 
ditions laid down m the government scheme for the 
encouragement of industrial research. Tlie secretary 
of this Association is l\Ir. C*. H. Ball, 40 'rrmily 
Stjuare, E.C. 

Thk British Medical Journal announces that the 
Canadian Medical Association is arranging for a Lister 
Oration to be given once every three yeans. The 
first of these will be given next year at the annual 
meeting in Ottawa by Dr. John Stewart, of Halifax. 
Dr. Stewart was one of Lister’s house-surgeon.s in the 
early days of the latter's work in Edinburgh, 

According to the New York correaj>ondeni of the 
Times, a number of fires broke out in many counties 
of California on September 17, one of which spread 
to the residential district of Berkeley. Some six 
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hundri-d Jiouses were destroyed, including the resi¬ 
dence of Dr. J 1 I. Wheeler, presKlcnt-enieritiis of 
Hcrkeli'y l inversily, hut all the huilihngs of the 
I’nnersity itself were saved. The damage is csti- 
niat<‘d at J,ioo,ooof. 

Tni' Institution of I'ctrolcum Teclinologisl.s is now 
installed in its new offices nt Al<hne. House. Bedford 
Sln-et, Strand. London, W C.-i. In addition to a 
giMu-ral office, conned room, and a well-appointed 
liiuarv, a large room has been fitted up as a members’ 
room As a house-warming for the new oflici*s. the 
pit'sulenl and council will r<‘cei\c members and their 
tnends on Wedncsilay evening, October 3, from 8 to 
10 !■ M During theevemng scienlihc appar.itus will 
lie eshihited and demonstrated Admi'^sion is by 
tu Uet oni\’. 

'rii!' h'Cliires on rectnl evcavations given during 
Hie summer by i\liss t'laire Oaudel will be repeated 
tills wilder on Tluirsdays, (.oinmencmg October 4. at 
the Britisii iMusi’um ‘I'he subject, as Indore, will 
begin uitii tlie earliest known ci\tlisation as shown 
l)v tlie discoN’enes made witlnn t)ie last few years 
in iMesopotiiniia, and will iiKlnde tlie excavations 
al I r and this year's work at Kish, now known to 
have iieen the c apital of the Just I'.mpir<' in IJie workl's 
lijslorv. and said to date from about 5 o<ki v > The 
ovoliiLion of ari-intciture from tiu'se early times 
until the Koman rnui early Christian pen<«ls. showing 
the ilassic«d influence on all subsequent art up to 
tiio pri'sent ilay, will form tiio liasis of the l('clur<*s. 
ini'luding wlieULwer possible the arts and rrnfts of 
file jvople h'urthcf particul.irs may be obtained 
from tile Hon Seoretarv, uo Clievne Walk, f'helsea 

Sir AaiiifK Kiini, in Ins annual report 011 the 
museum of the Koval College of Surgeons, refers to 
the eomplelion of the .series of exhibits illustrating the 
principles of pathology- in loio, I'rof. Shattockand 
Mr. Cecil JVadlcs commenced to select, arrange, and 
catalogue specimens. I'ho War interfered with this 
work , but six further .stands were interpolated this 
y<‘ar wiLli the noteworthy result that, for the first 
tune, “ a complete and sy.steniatic treatise on disease 
has been written, not in words, but in illustrative 
s])ecinien.s," and the scope of the pathological section 
is regarded as fixed. Mr. Cecil liea<lle.s is now in 
charge of tlie National NVar Collection, which will 
soon be arranged in aci'ordancc with an approved 
scheme. 'I’lie president of the l^oyal College of 
Surgeons of Kilmburgh has been given leave to make 
a .selection from War specimens left in store, for the 
nuiscuni of liis college. Among notable additions 
made to tlu* Museum during tlie past year are a cast 
of the toolli held by Dr. H. F. Osborn to indicate the 
existence of a human genus, Hespcropithecus, in 
N. America during the Tdiocenc period ; a skeleton, 
probably of Anglo-Saxon dale, showing evidence of 
infantile paralysis. “ the earliest trace of this disorder 
in Fngland ” ; and the late Celtic remains found at 
Wortloy, Hants, presented by Mr. K. W. Hooley. 

I’oKro SasTto, the northern island of the Madeira 
Arcliipclago, has a population of nearly three thou- 
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sand, and the iiihahitanls hav e the reputation of being 
free from dental caries. Dr. M. C. Grabham visited 
the island recently and examined six hundred 
natives, twenty-eight of whom were found to be cases 
of well-established carie.s. All except seven of these 
people, liow'ever, came from Madeira, and only two 
of the seven showed the sign which charactcri.ses the 
Porto Santo dentition and is associated with im¬ 
munity from caries. Early in life, natives of the 
island develop this cliaractcn.slic, which consists of a 
slight yellow band on the upper incisors, and when¬ 
ever this yellow stain is prcs<‘nt, a sound set of teeth 
accom|)anies it. The line or baiul occurs and develops 
with a regularity which gives evidence of the permea¬ 
tion of the blood fliiids in the interstices of the 
columnar enauud and is associated with an influence 
protective against the acces.s of i anc.s Both the 
stum and the jirotecTne inlUicnce appear to be 
denve'l from the highly mineralised water of tlie 
island, the springs of winch are rich in clilondc'., 
carbonate's and sulpiiatcs, in contrast with llie sweet 
waters of Madeira, Dr. (irahham found no scurvy 
on tlie island, but many cases ol jndnionary disorder. 
Diairhu-a and alimcntarv ailments were singularlv 
absent, and the mineralised waters seemed mimical 
to inlestiiial patasites. There was no exisfing m 
stance of malignant disease. Traflilionally some 
c.isO'- have oceurred, hut no form of cam er h.is taken 
root i'll Porto Santo, and Dr (trabbani is inclined to 
a.ssociale Hus o.xcmplion with the simjile Iceding of 
the people and with the absence of Hiiimal fats, 
exicpt lard, from tlie Khk!, and lard is known to be 
deticieiit in the vitamin necessary to piomoti* grow’th 
.111(1 prevent rickets, hood is taken cold ; tliere is mj 
milk or gn'im vegetabh's, and nothing to involve 
grinding mastication. 1'lie main susletiunce is de- 
nv'ed from maire boded with a modicum of lard, 
with the occasional addition of Itsh and an onion or 
two At the Liverpool meeting of the Bnlish 
Assoi'iatKm, where Dr tirabham described the re¬ 
sults of his iiKjuirv, he showed a skull (since de- 
]K)siled in the Hunterian Mu'-eum) of a Pi^rto 
Santo man of about sixty years of age. taken pro¬ 
miscuously from an exposed grave, whose teeth were 
all .sound • and also exhibited many specimens of 
the soil, the vegetation, and the mineral water with 
analyses. 

Among the forthcoming books announced by the 
Old Westnuiister l^ess is the 3rd edition of “ Popular 
Fallacies ” by A. S. E. Ackermann, which contaims 
bqb pp. of new matter, and deals with 1351.) fallacies, 
including the 4G0 of the imd edition. 

The Oxford University Press will publish shortly 
an original w'ork, by Mr. R. T. Gunther, on the 
instruments used by early men of science, under the 
title “ Early Science in Oxford," The work wdll be 
is.sued in twx) volume-s—one on chemistr)', mathe¬ 
matics, physics and surveying, and the other on 
astronomy. No university is richer in the apparatus 
and records of bygone men of science than Oxford. 
Mr. Gunther’s illustrated account of her early science 
is the outcome of a first attempt to direct attention 
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to those instruments, arKl to early descriptions of 
instruments, by which scientific studies in the uni¬ 
versity have been advanced. 

Dh. D. H. Scott is bringing out through Messrs. 
Macmillan and Co., T.td., “ Extinct Plant.s and 
Problems of Evolution." a volume foundetl on a 
special course of lectures given in 1922 at the Uni¬ 
versity College of Wales, Aberystwyth, the object 
being to sketch, in broad outline, the geological 
history of the plant-kingdom, in its bearing on the 
theory of descent. Messrs. Macmillan also announce 
‘‘ Life in Southern Nigeria : 'J'he Magic, Behefs, and 
Customs of the Ihiliio Tribe," by Amaury 'J'albot, 


Itesident, Nigeria; vol. lii. (Mammalia) oi Ih-of. 
von Zittel's " Tcxt-l.>ook of PalasontoUigy," revised 
by Dr. Max Schlosser. translate<l under the direction 
of the late l^r, C. R. Ha.stman, by Marguerite L. 
Eiigler and Lucy P. Kush, and revised by Dr. A. 
Smith Woodward; and a new and revised edition of 
Prof. W. J. Sollas's " Ancient Hunters.” 

Uffafa .—In the article on "The Earth’s Magnetic 
Field for 1922," by Dr. Loui.s A. Bauer, in our issue 
of August 25. the formula on p. 295 should ho given 
the number (i); the second author mentioned in the 
fourth paragraph, third line. p. 29!), should he Mr. 
II. Furiier instead of Prof. H. H. Turner. 


Our Astronomical Column. 


'I'hf- Sot.ar Eclji’se oi- 1922 ani> Einstein’s 
Thi ory —The current number of the Lick Observa- 
torv Bulletin, No. 346, contains the results of the 
oh.servations on the dellexion of liglit in jKissing 
through the sun'.s gravitational field made during the 
total solar eclipse of September 21, 1922. at Wallal, 
Western Australia. The authors. Prof. W. W. 
Campbell and Mr. K Tnimplcr, give all details for 
tins particular re.search, which represents only a jiart 
of tiic programme of the William H Crocker Eclipse 
ILvpedition from the Lu Ic Observatory. Two very 
interesting diagrams show at a glance the type of the 
results obtained. Tlu' fir.st of these is a .staV chart of 
Die ncigiibourlioofl of the iH'.lijwed sun containing 
the t>2 stars actually measured for the inve.sligation 
■J'he observed relative displacements of the stars arc 
indicated by short lines oriented acconling to the 
dnections of displacements. The outline ol the 
bngider parts of Die corona a.s well as the Jiniil of the 
faintest traces of coronal light arc iiulicated. The 
sj'cond instructive diagram .sliows the observed i-adial 
Ui'^placements for each star as a function of the star’s 
angular distance from the sun’.s ceiUiv, while for 
compatisun sake a ciine is given indieating the 
vnlue.s predicted by Einstein’s theory. This graphu nl 
representation demonstrates the coincidence between 
the obseivetl and the pieilicted light tlell<*xions. Hv 
arranging th<' star-, in groups according tt> their 
distance fiom the sgn’s centie Die obsened relatnc 
radial displacements can be seen from the accom¬ 
panying table. 
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9 
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8 
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+ 0*15 
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7 

11 
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2-22 
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+o-<)8 

8 
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^'55 

- 0-09 

f 0*02 

9 

>4 

2278 

2-97 

- 0-04 

-003 


It will be noted that the observed radial displacements 
given in this table are in remarkably good agreement 
witli the values predicted rm tlie basis of Einstein’s 
theory. The authors point out also that even the 
stars between l'25° and 2*25® from the sun's centre, 
which he entirely outside of any trace of the corona, 
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show the light dellexion well marketl, an effect that 
would be dilTicult to explain by an extended .solar 
atmosphere. 

hlPHKMKKlDKS OK .^LOOL V'aKIAIU-E StARS. —At the 
meeting in Rome of the International Astronomical 
Union in 1922, the repre.sentatives of the Cracow 
Observatory undertook the calculation and publica¬ 
tion of these ephemcndcs. No. i, containing these 
calculations for the second half of 1923, lias lately 
come to hand, eilited by Th. Banachiewic2. 'riie 
explanatory matter is printed both in Bolrsh and in 
Beano’s tiexionless T.atin, the latter being easy to 
read. 

Comment is made on the fa<-t that from tlie date 
January i. 1925, Die astrnnomical day will begin at 
midnight, which will cauw" a break of continuity 111 
formula* Unit use Die Julian day (beginning at iKion). 
To avoid confusion, it i.s .suggested tliat a new cycle 
of days be cmploved for tins imrpio.sc. the 7,cro date 
being Die midnight at the beginning of Jannarv o, 
1801 (Greenwich). This is adopted in tiic present 
work, and tables are given to reiluce calencUir dales 
to it. '1 allies arc given for y stars, mclnding Algol, 
the a<l<)pted elements !>cnng corrected by recent 
observations, made in several ca.scs by J. Gaflomski at 
Gracow The times ol immmnin arc given to the 
thinl dccnnal of a ilav (about i i minute). 

Since all the minima occurring on each day are 
arrange<l on the same page ami in the same line, it 
is a \ery simple matter to draw up a programme of 
work on any given night. 

Further Search for Intra-Mercurial f’j.ANETs. 
—'Phough wc know from the presence of the Zotliacal 
laglit that there is a consideralile amount of sciattcreil 
mutter inside the orbit of Mercury, it becomes more 
and more unlikelv with each total eclipse that there 
IS anv single body uf sufficient si/e to ]>e separaleh' 
discerned or photograpiic'd Prof. Campbell and Mr. 
Trumplcr have made a careful .searcli on the largt* 
plates (17 niches wjuare) taken for the Einstem prob¬ 
lem in the eclipse of September 1922. 'I'hcy emlirace 
an area of 15^ x 15', and show 350 stars, the faintest 
being of magnitude 10-2. They were compared, star 
by star, wiDi the coinparrson jilates taken in Tahiti 
four months earlier. Nothing was detected m the 
search ; it is noted that rapid motion might weaken 
a planet's image, but, allowing for tins, there c.ould 
not have been any planet as bright as magnitude 8*5 
in the region of the plates, unless it was in the den.ser 
parts of the corona. Perrine’s search in 1908 covered 
a region 25” x 8^", but did not reach quite siicli faint 
stars as the pre.ient sericst * 
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Researc 

M.v.iim'jsk Ctri-TUKL IN Kast Yorkshire.— 
discovi-iv of the Mfiglemosc harpoon at the laciwlnne 
(Icpovils at Skipsca lias led Mr. A. Leslie ArmstrooK 
to examine, in scarcli of farther examples of Magle- 
]?K>sc ( iilturc in Yorkshire, the strata exposed by 
reieiil erosion on llie Holcicrness coast. In the 
Septi-ml'er issue of AJdn hv describes a nunilxjr of 
/hilt trii[)Iciiient.H fourui in the conrso 0/ Jiih explora¬ 
tion. H<’ remarks that " it is sigiuficant that wJieii 
jilfued side liy side witli a Scries of the u.snal East 
^ orks artifacts from tin* surface, these deeply stained 
( x.niipics troin the silt and peat beds are as distinctive 
tluTfluun in tvpe as i)u‘y are in ]>atinatu)n, and 
tliat tiicv <Hn be pmallelcil in botli jiutma and type 
onl\ In’ certain implements of ,i dark brown and 
iiif'hlv hisirons jiatina found ujion one or two re- 
stru'teil areas in the of Skipseu and Alwick, 

upon ele\ aH‘d ground, whu li there is reason to lielieve 
U'present toimer islamls in the ain-u*nl nurshland 
ami sites of ear!\’ oei ujiation " 

Ni.oiiiHK Man in 1'ata(.os-ia, - In " Habitanlis 
Neohticos del J.aj’o ihienos .Aires ” {AVm/n dtl MnsfO 
(Ir In Phifti, xxvil p]i HviOo}, I>r. Jost^ IniM- 
lom desdihes iiuinan remains from Jaif^o Enemx< 
Air<-s • a place far <i\va\ in the south-west of I’ata- 
^onui, wimli must not' he coitliisefl with the town 
of Hnenos Aires It would appear that th<‘ number 
of preiustoru' skeletons found in Pat.i^'oma diinnnshes 
rapitilv from north to south 1 he dest'njition. there¬ 
fore. of .1 number of finds near lai^^o Hnenos Aires, 
in tlie south west, is of speiuii im]>orUince 'I'lie ten 
skulls ilescnlHMl were lound so lony aijo as 1897 by 
J)r S. K’olh umler conslnnlions calkxl chennun - 
erections consist m^ of stones heaped over the IkhIics 
more or less svmmeineally \sithout there Umig any 
fmm of duR Riaves A mintiter of these ckvnqurs 
occur in the region of the lake m ipicstion. Tlieir 
{IRC IS slated to be .Neolilhu:, lliouRh the only proof 
appears to he the nbscnci* of metal {otlier tlian 1 
prenous) from the funeral furmturo associated wilb 
the Imrial. Neolithic culture it may be, but of what 
date in time'lo the student of tlie physical 
structure of the early inhabitants of this part of tlie 
world Dr. Iml)cllom's brtKhiire will be of mten'st, 
for a long and detailed tlcscnplion of the skulls is 
Riven. Lompurisons with similar remains from 
further north arc also included. Mention is matle of 
.some of the preln.storic .sUnbs of the Ol<l VVorkl, but, 
thoiiRli nilerestmg, it is lo he doubted if any real 
correlation between l^ jies and even cnlture.s of the 
New and (>Id Worlds is ever realh’ likely to be fruitful. 

SouYi'iS IN (Irjcent.ani).—T he work of the Danish 
bicentenarv expedition to North (Ireenland umler 
Mr. J-aiiRC Koc.fi included iiTijiortant exploration-s in 
Peary Land. Some account of this work with 
prehinmarv ma}>s appi-ars in an article in the (reo- 
^uifyliual journal for August TJu- cxpeihlion filled 
in the surveys of the north coast between l>e Txing 
Fjord and Cape llridgman, thus practically coni- 
pletmg lh« general survej- of Hie coasts of Greenland. 
On the return journey the southern part of l^cary 
Land was explored and surv eyed, and the pioblem 
of the so-called I’eary Cliannel reported hy the late 
Admiral Peary in 1802 was finally solved. Knehsen 
m JQ07 found that the channel as a seaway did not 
exist, bnt^ilr. Koch has now discovered the reason 
of Peary’s mistake. Tlie course of the “channel” 
between’ ]. P. Koch b'jord and Bronlaiid Fjord is 
occupied 'l>y a long low valley, the How of wliicli is 
about joo'metres above sea level. AVandel valley, 
as It is named, separates Peary Land from the rest 
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of Greenland. Peary Land is thus virtually an island, 
and probably during the period of greatest glacial 
.subsidence in the pa.st w'as entirely separate. It con¬ 
sists of a northern mountain mass of two parallel chains 
each rising to above 2000 metres and a southern plateau 
nov^'here over 1000 metres. This plateau is low in 
liio cast and higher in the west. Local glaciers /ill 
many of the valleys The expedition also did 
im]>ortaut survey.s in Wulff Land at the head of 
Shcrard Oslxirn Fjord and in Washington Land, cast 
of Kennedy channel. 

JCARTHpUAKK IN THh HaV OE ChIJI'VA.—T llC 
Journal of tlie Meteorological Society of Japan for 
January contains an article by Mr. Saemontaro 
Nakamura on the earthquake which occurred near 
Nagasaki on DecemlxT H, 1922, when 27 pcr.sons were 
killixl, II were nijiired, and 182 houses were destroyed 
Microseisniic oliserv'atioiis at se\tT<il stations, tlie 
ibrections ami iluraltons of the eartii-soimd m the 
epici'iitral region, an<I the direction and intensity of 
the shocks, indicate an epicentre in tlie Bay of 
(dujiwa It lia <3 the ly}nca) tectonic characteristics 
with ifgard to the time of distribution of after sliocks, 
and the distribution <»f the direction of the lirst 
movement at station.s alxiut the cpicimtre 'Pile 
axis of the dislocation deduced by the first niovemcmt 
coindilcs with a geographical, or geological feature 
of the locality. It caused no changes on Ml lTn/.en, 
an active volcano <[iute near the epicentre of the 
earthquake. It may be supposed that tins earth- 
ijuake has no <hr<'Ct relation with the volcanic 
eruption of Mt Dnzen The locality affected is 
situated about 500 miles to the west-south-west ol 
the recent intense, earthquake which involved Tokyo, 
Yokohama and the surrounding country. 

Wii.M'jiER IN Can.\i>a - 'I'he meteorological service 
of the Dominion of Canada publishes regularly a 
monthly Weather Map, and the map for July last 
has recently reached u.s Observations of air tem¬ 
perature and rainfall arc shown for the several 
metiwological .stations comprised in the chart. 
The differences of tem])erature from the norma) are 
indicated hy lines, much as we show isotherms 
Kainfall Hnioimls arc shown hy a varying degree of 
•shading. July temperatures were higher than normal 
over mo.Ht of the interior of British Columbia, m 
Alberta. Saskatchewan, Manitoba, and Kenora, 
Kamy Kivcr and Thunder Bay regions of Ontario. 
From the e4i.stern end of Lake Superior to the Atlantic 
Ocean they were below normal. The greatest excess 
of temperature, about 8”, occurred in Manitoba, 
and the greatest <lefecl, about O'", in northern New 
Brunswick. I*recipilation over the greater part of 
the wheat region of the Western Province.s ranged 
from three to seven indies. Coupled with the 
meteorologiciU notes, the conditions of crops and 
fruit are shown for the ditlerent jiarts of the l^ominion. 

Salt-marsii MosyuxTOES.-- 7 'he valuable work of 
Mr. J. h'. Marshall and Ms associates on the Hayling 
Mosquito Cxmtrol luis already been commented upon 
in these columns {Nature, August 19, 1922, p. 261) 
ill reviewing the first report of that body. Since then 
steady progress lias been made, as instanced in the 
second report (issued in May last) and in a recent 
article and letter in the Field. For any success m 
mosquito control work it is essential to arouse public 
interest and co-operation, and Mr. Marshall has 
succeeded in doing this at Hayling Island. Further, 
it is satisfactory to learn that the example of Havling 
has already been copied by Gosport, where a similar 
local ” control ” has been organised under the 
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energetic direction of Surgeon-Commander D. H. C. 
Given. In the words of Mr. Marshall, " Both in 
Hayling and Gosport the mosquito nuisance has 
already decreased by an almost unbelievable extent.” 
This satisfactory result is largely due to the pre¬ 
liminary biological investigations. These showed, 
first, that practically the whole of the nuisance was 
due to one particular species, Ochlerotatus detritus. 
Not only was it found that this species far out¬ 
numbered all tlie others put together (in the pro¬ 
portion, it is said, of not less than looo to i), but also 
It v,as found that the domestic Culex piJyicMs.pTeacut 
in fair luimbcrs, was not addicted to sucking human 
blood. In the second place, the very im|iorlant 
(bscoverv was made that () detritus will only breed in 
more or less salt water which is allowed to stagnate. 
The control <if Lins species therefore largelv a matter 
of ensuring that no salt water is allows! to i)econie 
cut oil ironi tidal action, and by uniteil effort this can 
be <ionc in any of the coastal towns where tins 
particular sjiccies is Uie i‘hi(*f ottender against the 
comfort of the inliuhitauts. Such work must, how¬ 
ever, ro\-er a considiTable area, for t) detritus has 
been found to spread at least four null's from its 
breeding grounds The es-perieiices at Mayling should 
pro\ e valuable in any attempts winch are. made in 
tiic control of our second salt-marsh species, (kblcro- 
talus caspius, which is now known to be the chief 
cause of tlie mosquito nuisance in the London area, 
as well .IS at some iuast C'oast resorts In tins ca.se, 
however, the problem is complicated by two 
difficulties. in the lirst place, <>. caspius <loes not 
breed exelusively m salt water, aii<l. si*condly. its range 
of Ihglit appears to be much greater than tliat of 
0. detritus. It can scarcely be iloubted, however, 
that a much closer study of the distribution and 
biologv of O. raspms woukl reveal fads of which 
practical use coulil be nnule in reducing its numbers. 
Tfie primi* importance of such biological work has 
been well illustrated at Hayiing. 

CAIMOZOIC and l^liCUNT AI'STKAL I?hvncmoni*.l- 
r,n)s—In XATraa, vol no, p zOi. U)i2. the fate 
that luis overtaken the genera Tercbratula and 
Khynchonella, mo.stly under tlic yicnetrating eye of 
Mr. S. S. Buckman, was mournfully record^. Mr. 
F. Chapman (Proc. Roy. Soc, Victoria, vol. 35, p. 175. 
3yz3} now iuids that Huttoii’-S Rhyuchonelta sqtiamosa 
must become the genotype of a new genus (here 
called bv a inisyirint ” sp. nov.”), which he names 
Tegulorhynchia. A critical description, with figures 
and a bibhograpiiy, is given of the Caino/oic and 
recent rhynchonelhds of the austral region. 

Hard X-ray Timus.—in the issue of Die Whsen- 
schafien for September 7, I*rof. Knipping, of Jlcidel- 
berg. gives a .siminiar>’ of lii.s work on the c^iusc of 
tlie inability to transmit electric current winch is 
found in X-ray tubes after tliey liavc been in use for 
some time, even when the pressure of the residual ga.H 
m tiicm IS raised to o'oi mm. of mercury by the 
regenerative arrangement witli which they arc 
generally provided. He finds that the effect i.s due 
to llic absence of posilu e nuclei of hydrogen atoms 
wliich are nece.ssary to render any gas at low pressure 
conducting. In their absence a gas at the above 
pressure behaves towards the passage of electricity 
like a perfect vacuum, and the author speaks of such 
a ga.s as a pseudo high vacuum. In normal circum¬ 
stances the hydrogen nuclei are provided by the 
moisture which is condensed on the walls of vacuum 
tulles, and continued use of the tubes exhausts tliis 
supply. Prof. Knipping is continuing his investiga¬ 
tion, and points out that the present theory of the 
emission of electron.s from heated bodies requires 
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modification to include the eflect of the .surrounding 
medium. 

Coij-oiOAi- Proi'ertif.r of Kici; Starch. —It is 
well known tliat the granules of .starches van- not 
only III their appearance acconling to their oiigin but 
also in their properties; thus sago, tapioca, and 
cassava starches yield more glutinous sols than others. 
This difierence is well marked between tlie common 
and glutinous rice starches, and J\le.ssrs. 'i‘. Tadokoro 
and S. Sato have made this the subject of an interest¬ 
ing payxT 111 tlie Journal of the College of Agriculture, 
Hokkaido Imperial Ibiiversity (ip^3. vol. rj,p i-t'5). 
These authors show that tlicre is a ditterenee in the 
liehaviour of the tuo kinds of granules towards 
iodine, and lioth in su.spenston aiul in dilution the 
aliinity of glutinous starch for iodine was less than 
that of ordinary starch, t'oagulation of the .solutions 
by the addition of alcoholic hydrochloric acid or by 
solutions <»f metallic salts was obtained more readily 
witli ordinary starch. The colloitlal properties as 
shown bv the hydrating power, water retention, 
viscosity arul protective aerion (gold value) of tlie 
.strong solutions was greater in the ca.se of glutinous 
starch, thus indicating tlie greater dispersion of this 
.substance lu solution. In the formation of a jelly 
by the aildition of tannin solution, a greater quantity 
of the reagent was rcquircil for tJic glutmous .starcli. 
and tlie nltraiincroscopic apjiearancc of the gel re¬ 
sembled a network instead of a foam as shown by 
the gel of ordinary starcli. Further ihtferences were 
shown by tlie two varieties oi starch with regard to 
the docompo.sition of Die blue iodine compounds by 
X-rays and various reagents, and tlie ad.sorbent 
power of charcoals ilcrived from the starches by 
Ignition. In spite of the many diJlerences in colloidal 
behaviour of these tw<J .starches, there wa.s no notice¬ 
able variation in their ordinary chemical projicrties. 
The observed difierences arc attributed to a difierenl 
degree of polymcnsation between the starches. 

Liquid Fo^ls in Australia —The Australian 
Commonwealth Institute of Science and Indu.stry 
has issued a bulletin (No. 24) compiled by JL E. 
Thwaites on “The I’roducUon of Liquid Fuels iroin 
Oil Shale, and Coal in Australia.” The main part 
of the bulletin is occupied witli a .survey of mineral 
oil .supply vieweil as a world problem. It gives an 
interesting and comprehensive review, lioth technical 
and economic, together with speculation.^ us to the 
future .sources of liquid fuel. Tlie problem i.s then 
analysetl as it Ixiare upon Australia itself. There 
the conditions seem to resemble those of We.stern 
lCuro|)e. I'rovcd deposits of mineral oil are scanty 
or non-existent Home produced liquid fuel will 
have to be derived from oil shales, lignites, and 
bituminous coal, of which con.snlerabJe deposits are 
now' exploited or known. The oil shales tJiough 
nch arc limited in quantity and an existing industry 
engaged in their distillation is at a standstill, rendered 
unreinunerativc for the momouL by high working 
casts The proved deposits of such shales would 
not, however, furnish Australian reijinremeiits at 
present rate,s of consumption for more than ten 
years. The supply in the future will have to be 
based on coal and brown coal both occurring abund¬ 
antly. The existing towns’ gas industry, carbonising 
coal at Iiigh temperatures, already makes a useful 
contribution of liquid fuel. The author looks tor 
greater production in the future from lln| source 
and from developments of carlKJiii.satioii at low 
temperatures. The technical and economic problem.s 
involved are recognised and a plea is advanc<;<l for the 
institution of a fuel research laboratory to explore the 
subject with special reference to Australian conditions. 
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Royal Photographic Society’s Exhibition. 


'‘I'Jil' sixtv-oiKhth annual exhibition of the Royal 
^ J’jioio^’raphic vSociety was opened on Saturday, 
Sc-plciiiber 13, at the Society’s house, 35 Russell 
Sijii.irc It will roinain open until Octo})cr 27, and 
adnnssion is free. 

I lie stientilic. and iechincal section is, this year, 
dnidcfl into nine subsections, an<l it would have been 
.i ^r(■at improvement if this division had })cen mam- 
tamed in the exhiliition itself, for tho.se interested 
m tlicse matters prefer a clear classification to sym¬ 
metrical han^jinj.,'. There is a total absence of astro- 
mnmcal exhilnts, and the exhibition is the poorer 
for it. Still, tlie space available, which is more than 
lieretofnre, is well filled with good and interesting 
work. Any one who ilelighls in aniraais of all sizes, 
binis, insects, etc., will find a selection of work that 
Iirobably has never lieen excelled. Of .special interest 
IS Mr. (Jliver (1. Pike’s demonstration of the use of 
kmematography m his enlargement from a film 
siiowing in eiglit stages at half-second intervals a 
cncKou approaching a meadow pipit’s nest, taking 
out one of the eggs, laying its own egg, and flying oil 
with the stolen egg, which it then eats. 

The American Raylo ('orporalion illustrate Mr. 
H C'. J Deek’s threc-c.olour }>rocess, which does for 
colour prints on paper what the introduction of 
gelatin jilatcs did for ordinary negative making. It 
simplifies the operations and eliminates many of the 
difficulties. 'I'iie three negatives are taken con¬ 
secutively, sute by side, on a small plate, but the 
changing' of the si'reeiis and tin' .shifting of the plate 
are done mechanically, and the total time occupied 
may be as sliort as one (juartcr of a second. Ivacli 
record on the trijile negative measures i m. s i] m. 
development is done in a metal box, no dark room 
Iiemg necessary 'J'he final prints are 5 in / 7 in. 
Tile lu'gativc is enlarged upon a siioct whicli lias 
upon It M<Ie by side the necessary re<l. yellow, and 
blue piguuMiteii an<l sen.sitisecl gelatin (dins, each on 
a thin .sheet of celluloid. It is developed in warm 
wafer, fiml the superposition of the three is <loiic 
l>\ means of a .spei.ud adjusting frame, so that the 
accurate r<*gister is \ery e<tsily ^ecllre<l. 

'J'he radiographic prints exhdiib’d are specially note¬ 


worthy. The human hand taken with an exposure of 
one-twentieth of a second by Mr. A. A. Campbell 
Swmton IS compared with the radiograph made by .Mr. 
Campbell Swinton in :d96 (the hrsl made in England) 
which reiiuired 20 minutes’ exposure. i)r. Robert 
Knox .shows, among others, radiographic records of 
the movement of the left border of the heart, in a 
normal condition and in a case of heart block. These 
are taken wnth a slit diaphragm and a moving film. 

There is a considerable .section of photoniicro- 
graplis which includes examples of almost every 
jKWsiblc kind. Mr. T^, Martin-Dimcan has prepareil 
specimens of the hairs of the primates by a special 
mounting process and illuminated them m .a specud 
manner, so as to show the extremely delicate cuticiilar 
scales on the outer surface. Tliese are of great im¬ 
portance as a certain means of identification and 
chLssification. Mr. J. H. Pledge shows a senes whicli 
demonstrates the variation of stem structure in 
successive years of a twig of mistletoe. 

Specimens of the use of the Low-lJiIger Audiometer 
are shown by l*rof. Low and also by Messrs. Htlger 
These include the Melba trill, the Melba exercise for 
the cure of corns on the vocal chords, and sound wave 
records of several musical instruments 

The Royal Air J-'orce has a senes of photograph-- 
taken from aeroplanes, which demonstrate to what a 
wonderful degree of perfection Dus method of work 
has been tlevclopcd. Two aeroplanes in collision at 
NorthuH last June were photographed at the critical 
moment by Mr. (1. V Gruiiciy. Mr. H Jtoussilhe 
.shows drawings of the apparatus useil for the 
correction of aerial photograplis and tlie production 
from them of jilan maps, willi specimens of the steps 
m the process. 

Among th<‘ stereoscopic prints, lantern sIkIos, 
and colour transparencies will be found nian\’ of 
excellent <pialily. Tlie “ Cino-Koilak ” an<l the 
“ Kodascope,” which reduce the cost ot taking 
“ moving pictures” to one-fifth that of the standard 
aiiparatus, will Ik- denionstralod at 11 30 m and 
3 I'.M. each day. These machines liave alre.uh’ been 
referred to in these pages (Nai'huk, Scptembin i, 
P 33J)- 


The European Drought of 1921. 


\ l.K.NGTHN’ discussion of tiivers<‘ aspects of the 
^ ^ gre.il drought isatlordcd bv 1’rof I'llipjKi Eredia 
in a ]).ii>er enlilled ” La Siccit.'ulel 1021.” publisheil on 
the .lutliontv of the -Ministry of I’ubhc Works, Rome, 
in .Although (lie div wcatlier of that year 

appears to have aliccteil in var\ing degrees ])ra<*tic- 
allv the whole of I'.urope, and m conjiindion with 
the jxihtical silu.ilion led to the tcrnlile famine 111 
Russia, tin* region ile<dl with in this communication 
is limiteil to Italv, Swit/eri.uul, hrance, and Jlrilmn, 
and for the last-named country the author avails him¬ 
self of tlie material supplied by Messrs. Jlrooks and 
Glas^poole (Quart. Jouni, Roy. Meteor. S<x , vol. -^8, 
1022 ). 

In Irelaiul, and m Scotland except on the east 
('oast, tile rainfall of ig2i did not, a.s a rule, fall 
below 80 })er cent of the normal, and as over much 
of these two countries the normal amount ls Iieavy, 
the deficiency of 20 per cent, did not mean any real 
condition of drought except, perhaps, for quite brief 
periods now and then tlunng the course of the year. 
J.Uit 111 eastern and southern E-ngland, and the major 
portion of France, the total fall 111 1921 only amounted 
to from Oo to 50 per cent, of a much lower average, 
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SO that flic (‘cononiic con.se(]ucnccs of a deficiency 
etpial to halt tlie average were \’ery serious. I-ocally 
m the extreme S.E. of England Uu: rainfall of 1921 
was levs than 50 per ciuit. of the average, whih.' in many 
pLict^s in .southern and eastern Erance, Switzerland, 
and northern Italy it barely exceeded per cent., 
11\ a deficiency of nearly f»o per cent. In T,on<Ion the 
rainfall of the year was the lowest for at ica'-t 130 
years, and was actually less tlian the evaporation— 
a very rare occurrence in the damp, cool climate of 
England. But whereas in England, France, and 
Switzerland the most intense phase of the drought 
coincided with the midsummer heat of June and 
July, in Italy the dearth of ram did not become acute 
before September, after whicli in northern or con- 
tineuta! Italy there wa.s practically no ram till the 
beginning of 1922, the month of October, normally 
the wettest in the year, being absolutely rainless at 
Milan and other places—a unique occurrence for that 
month. 

In central and southern Italy, on the contrary, the 
deficiency of rainfall m the last three months of 1921 
wa.s less market) than in the north, while the normal 
summer Mediterranean drought of peninsular and 
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insular Italy was actually less rigorous than usual. 
In continental Italy the snowfall both in the moun¬ 
tains and plains during the early months of 1921 was 
very light, and this coupled with the almost entire 
absence of rain in the autumn caused the Alpine 
streams at the end of the year to fall lower than had 
ever been remembered. Perhaps the most interesting 
feature in the geographical distribution of the drought, 
as concerns the four countries named, is tlie general 
intensification from England in the N.W. to Italy in 
the S.E.—that is from a more oceanic to a more 
continental regimen of climate. (See article m 
Nature on "Climatic Continentality and Oceanitj%” 
April 21, p. 549) It is known that both excesses 
and deiiciencies of rainfall with respect to the 
average are normally more marked in continental 
than m niantinie regions, and the rea.son is not 
difficult to understand when one reflects that rain¬ 
fall IS but a by-product of the circulation of the 
atmosphere and the changes of temperature, in the 
several strata, associated therewith. Hence, one 
would expect vicissitudes of rainfall to bear .some 
relation to continentality, because all variations of 
temperature, seasonal, diurnal, or irregular, tend to be 
accentuated on land and damped out on sea. 

In l’'rance and England the drought, which was 
e-ssentially a .summer one. commencing about Febru¬ 
ary and terminating about November, was connected 
witii a marked excess of barometric pressure over 
central Europe There seems to be no doubt that 
llic normal Mediterranean higli prf\ssure was in the 
sumiiuT of 1921 displaced uortliward, permitting 
secondary deprc.ssions to develop ikjw and then over 
the Mediterranean Sea, with alleviation of the ordinary 
.summer drought in that region as slatal above. In 
England during the summer wc were commonly 
located in tlio northern portion of tlie French anti¬ 
cyclone, with the usual westerly winds but witlionttlic 
usual moisluro. More usually wc he farther towartls 
the polar edg<! of the aouth-we.sterly winds, which 
are then associated witii the convergent air-strcams 
of barometric depressions, but evidence has bwn 
adduced (" Briti.sh Rainfall, 1921 ’’) that in 1921 there 
was a greater preponderance of divergent air-currents. 

It IS important that students endeavouring to under¬ 
stand something of the origin of rainfall in England 
shoukl co-ordinate the more distant point of view of 
the physical geographer who associates our rainfall 
with the abundant moisture supplied to the south- 
wej?terly winds by the warm Atlantic Drift, with the 
more immediate point of view of the meteorologist who 
relates it to the incidence of barometric depressions, 
that is, of convergent and ascending air. Students, 
too, accustomed to think of the proverbial dryness of 
east w’inds m Great Britain, arc often greatly puzzled 
by the persistent rain we not infrequently experience 
with wind from that quarter. There is no discrepancy, 
however ; for in many cases of rain with east wind on 
the northern side of a depression, the moisture is 
supplied by an Atlantic current above the drier easterly 
current through which the rain is falling. 

L. C. W. Bonacina. 


University and Educational Intelligence. 

London. —An attractive series of free public lec¬ 
tures during the Michaelmas term has been arranged 
at King's College. Prof. A. Dendy is giving nine 
lectures on Wednesdays, commencing October jy, on 
the biological foundations of society ; Mr. R. Aitken, 
five lectures on the geography of Spain and typical 
Spanish institutions, on Thursday.s, commencing 
November i; Prof. H. Wildon Carr, four lectures on 
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the Hegelian pliilosophy atid the economics of Karl 
Marx, on Tuesdays, commencing October 9 ; and 
Miss Hilda D. Oakeley, tliree lectures on the roots 
of early Greek philosophy, on Tuesdays, commencing 
November 27. lu addition, Ihof. K. J. S. McDowall, 
of Edinburgh, is giving an inaugural lecture in the 
Department of Physiology on the position of physio¬ 
logy- m science and medicine on October and Prof. 
W. T. Gordon is giving the Swiney lectures (12) on 
geology on Momlay.s, Wednesdays, and Fridays, 
commencing November 19, taking a.s his subject 
“ (Jem Minerals and Ihcir Uses in Art and Industry.” 
The letiture hour in every case is 5.30 u.m 

At University College, the list of public lectures 
includes the following . mtroductorv lecture bv Sir 
Idinders Petrie onrehgioUvSlife in ICgypt.on October 4 
at 3.30 p.M. ; three lectures on tlie new Babvionian 
creation and flood stories, by Dr. 7 ' G. Pinches, 
licginmng on October 4 ; an introductory lecture 
by Ihof, ('. Spearman on psychology a.s tran.sfignred 
behaviourism ; and a course of lectures by Prof. 
J. A. h'lemmgon lomc and thermionic valves,beginning 
on October 24. Single lccttire.s are to be given liy 
Miss Margaret Murray, on primitive ndigion, on 
October 3, by J*rof.(i. Dawe.s Hick's, on the pliilosophy 
of Itcrnaid Jk)saiu(uel, on October 8 . !)V Mr Moms 
(iinsbcrg. on the .sociological work ol the late Dr 
W. H. R. Rivers, by Mr. A. H. Barker, on the licating 
ctpuiirncnt of a .small house, and by Miss T. ('. Ward, 
on the apjjlication of phonetics to the curing of 
.speech defects, at various times on October n>; 
and an inaugural lecture bv Prof. A. V. Hill, on the 
present tendencies and future compass 0/ physiological 
science, on Octolicr 16. I’articulars of the Iccturc-s 
and courses should be obtained from the .Secretary of 
University College. 

A (<)UR.Sh of SIX lectures on Llic bearing of p.syeho- 
analy.sLs upon sociological problems has been arranged 
by the Sociological Society, l.eplay Hou.se, (>5 Belgrave 
Koh<1, Victoria, S.W.i I'he lecturi's arc to be given 
on Tuesdays, and commeme on October 9 with an 
introiluctory lecture by Dr. Ernest Jones. Succcctl- 
ing lectures will <lcal with man as an imlividiml. the 
family, politics, education. an<l vocation. Half-price 
tickets arc available for a limited number of students. 

A SERIES of ''CcIcl)rations,” arranged by Dr. F. H. 
Hayward, Inspector of Schools, of 87 Beiithall Koad, 
Loudon, N.i(>, will be held during the winter on 
certain Saturday evenings ((> o’clock) at tlie Birkbcck 
Theatre, Birkbeck College, Fetter Lane, E.C. Four 
ol these in particular may be ol intcre.st to readers of 
Nature, namely : Two homage celebrations, " The 
Geologist,” December t, and "The Scientist” (in 
general), March i, 1924. and two memorial celebra¬ 
tions, " Leonardo da Vinci,” January 12, 1924, and 
” Goethe.” February 9, 192^ All tlie.se four have 
a predominant scientific interest. Though we 
understand that Dr. Hayward has found it difficult 
to discover music and poetry that can be effect¬ 
ively emploj'ed in the glorification of science and its 
devotees, he ha.s discovered some, and he thinks that 
the main purpose of the celebrations will be achieved, 
namely, the creation of emotional as.sociations in 
connexion with the history and the methods of 
science. Recent studies in p.sychology and sociology 
have pointed to the conclusion tliat knowledge and 
reason arc more closely related to in.stinct and 
emotion than was formerly believed. Without an 
emotional basis, they cannot flourish or even receive 
adequate recognition among the mass of mankind. 
Hence the importance of Dr. Hayward's attempt 
to employ ” mass ” methods and other devices. 
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SuKRcslimis ami criticisms are invited. Mozart’s 
“ Mai^ic Mute '' will supply some Hems of musxc, 
espccuillv on March i. Admission will be free, 
without ticket. 

Si.c'oNiJAKV cfliicatiun in tlie I'lutcd States in nj2i 
and i<)jj IS reviewed in Ihilietin, i<)23. No 12, of 
tlie Hureaii of Education, W'ashmKl'^*^ <>ut- 

sf,'indin/4 .ichie\oim-nt witJnn tiic past few years lias 
iieen an exti-nsKm drnvnwaids of tlie secondary school 
system m many jiartsof the United Statics, especially 
m ( dies 1 ypn ally, the extension has laiuni the form 
of suhslitiitmi^ for the normal seijueme <j{ years of 
hii^li s(.h<H»l work followinj' 8 years {af»es to i.|) of 
elemental V schooling, a system sometnnes desciil^cd 
as th<‘ <>-3-3, me.imng f) s’e.irs (ages f> to 12) of 
elmnentary .sc iiooling followed by 0 years of secondary 
sciiool vvoik divided into two administrative units of 
3 c'Ctirs each, nanudy, tht‘ ]uni(ir high sch(K»l and the 
seiHui high sduinl uiuts ICsseiitially the change 
iinpiies that the jiassagc' from the eh'numtary to the 
secondary type of lurru.ulum should synchronise with 
the comnieuceincMU of tlie physical changes of adoles- 
* eiice It IS gener.dlv agiei'd in America that at this 
stage the jniinl u(‘<‘<!s m liis studies < hsinge, variety, 
and human interest r.dliei th.in eomjileteness and 
logu al arrangement, and that con.se«(uenlly in place of 
the tT.iditional seventh and mglith grade coiirsics there 
sliould be a gmieral snr\ <'y of 1 he chu'f <l(‘])artments of 
knowleilge ” iinghsli lifer.ituie, general social sc ience, 
generul matiienuilics, geneial science, foreign lan¬ 
guages for those w iio desirt' tliem, ninsu . art, physical 
cilucation, and the practical ails ” Tins holds gcKid 
both for those who aie to leave .sciiool al 15 and 
for tiiose who an; to ])<iss on to the senior high 
school. 

A s'lAiisricA:, .siircey of education in the United 
Stales IS given m Hulietin No to of i<i23 of the 
h'ederal Ihireau. It shows the following total enrol¬ 
ments in i<)io-2o {in thousands) kindergarten 511, 
elcMiientary 20,383, secondary 2 4^0, unic ersilv, <a>llege, 
and professional sidiool .pu, teaeliers' exillege anil 
nuimal .se.lioo! 1(13. giaml total 23.950, being 227 
per cent of liie total population, included in the 
abu\e are the fullnwmg enrolments in private, that 
IS non-st.ile, inslitidions. kindergarten 30, elcinentarv 
1.^86, secondary 221), nnivorsitv etc 2K1, teacher- 
training i^ 1 lie estimated cost ot all this education, 
exiept prn.ile elementarv and jinvatc .secondary, is 
1301 million dollars, or, in doll.irs per Iiead element¬ 
al y 31), .secondaiv 127, univeisily, college, ami j>ro- 
fessional .}0o, leacheis' college 131, other normal 
scluxils i8<i. 'I’lie iiguri's are exi'hi.sive of t ity evening, 
private rommcKial, muse tr.immg, and Indian amt 
Alaskan srhool.s Jcnrolniems in tlu*se aTPounted to 
587. 33(.>, 33, and 32 Uunisamls le.spectively. (hfls 
and beiiuests \o educaluui in J020 reaehi’d the 1111- 
pree<*denied total td (>7 nullum dollars, the highest 
{>re\ tons lecoid being 37 million in i9i(>. The extent 
towliieh women tiMc hm's ha\ e taken Uic^ ])laee of men 
during llie past .^o years in elementary ami secondary'^ 
sciiools IS stnUingK shown in a table in another 
Bulletin, No. 20 ut i<)22, guing the percentage of 
men teachers m 1880 and at the end of each snlweipicnt 
tpuiHpK'niiuun up to h>2o 43, 37, 33, 33, 30, 24, 21, 
20, I 3 The :i\er:ige aimnal salaries ni dollars of all 
teachers, men aiul Acomen, in tile same years are given 
<is 1113. 22 p J52, 280, 323. 3811, .}83, 543, 871, but the 
l.ist iiguie uu hides supervisors and non-teaching 
]irmcipals Uuiuig the p.ist 50 years the ratio of 
pupils m secondary schools, compared with the total 
enrolment in elementary and secondary schcxils 
combined, increased troni T 2 to 10*2 per cent 
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Societies and Academies. 

' London. 

Institute of Metals (Manchester Meeting), September 
10—Sir Henry Fowler: The use of non-ferrous 
metals m engineering (Autumn Ixcture). Of tlic 
non-ferrous metals used by engineers, the one which 
has lH‘en m longest use is copper, and if is at present 
the one most closely iLssocuitcd with enginc'cring work. 
The uses to which Us comparatively simple alioy^s 
with tin and zinc can be put arc endless. The next 
in imjKjrlancc is tin, which, alloyed with copper, lead, 
and .intimoiiy, gives us those white metals which 
aroused to make* Iicaniigs m machines. Aluminium 
IS still most generally used m connexion with aero¬ 
nautics 

Septemlx’r ii —E A. Bolton: The (,auso of red 
stains on sheet brass '1 he slams oci ur through re¬ 
actions of e.opj>er oxules m the scale loimed during 
annealing and m the picklmg medium thipric oxide, 
coiitniiy to the usual opinion, is as haimful <is 
cuprous ovide The presence of these oxides may be 
due to (.indess washing after ]>icklmg, resulting in 
the pre.sc'iice of acid and salts <hirmg annoalmg, the 
pn-sence of iron m the brass 01 upon Us siafare, the 
use of impure rollmg oils, etc. fhe nuun c.ausc* of 
the oxidation ol Hie coppei is the use ot old-hishioned 
annealing furnaces m wlndi the flames impinge 
directly iiiion the brass Bo.s.stble remedies for tlu; 
nid-sLun trouble are suggested — H W Brownsdon : 
Bnnel hardness nuiulxTs Ihiuel uumbeis tor non- 
fiTrons metals slioukl 1 h* cxpresscil m (igures that 
arc comparable This could be done it balls and loads 
arc used for which the ratio L/D® (the load in kilograms 
divided by the square o) the ball diameter in imllmuTres) 
is constant. Some one r.itio for L/H* .siiould alway.s 
lx* used loi one class ot alloys , for the oo]>])(‘r alloys 
with Brmell h.irdiiess numbers from aboul 40 to 200, 
the choice should rest between the niliu 3 as st.in- 
dardised in the United Slates or tlie ratio 10 which 
IS favoured in .sonic quarters in Great Britain —.A 11 
Mundey and John Cartland : Stereotyping Stereo- 
tyjnng is generally legardcd by jirmters as almost a 
trade secret The process was invented by a ]>raetical 
metallurgist, William (icd. an Kdinbuigh goldsmith, 
m 1730 Stereotyping w<is traced from the plastcr- 
of-Baris process to the use ol papicr-machd tlong, and 
from the simple stereo plates tor llat-bcd madimes to 
the elaborate reipuivnients of the modern newspriper. 
A liigii degree ut accuiacy is demanded m the mcch- 
ameal and metallurgical details in order to produce 
fhe good results w’hich arc a commonplace to every¬ 
one. --J. I>. Hannah and E. L. Rhead : Crystallisa¬ 
tion effect oil galvancsed iron sliccts Mauulacturcrs 
<jf galvanised iron and steel goods always seek to 
produce a ziiic-covcrcd surface having large char¬ 
acteristic sjxiiigles Small ,s])ungles or lack ot 
spangles is disliked The metal—iron or steel—has 
practically no influence on the result if the tempera¬ 
tures are satrsfaclorily mainliuncd. Bure zinc does 
not yield large spangles, and too high a temperature 
mtcrtcres by producing large quantities of a zinc-irou 
compound which crystallises m needie.s oil the metal 
The jircscTice of tin ur ahimimum docs not produce 
the desired result, but lead is effective The separa¬ 
tion of the impure zinc into conjugate solutions, lead- 
rich anti zinc-rich, at the dipping temperature, and 
the metluHl of sulwjecjuofit crystallisation, may be 
the causes of these ellects.—R. C. Reader: Effects 
of rate of cooling on the density and composition ol 
metals and alloys. The densities of pure metals, and 
of alloys which solidify at a constant tcraperatiire, 
arc not affected by the rate at which they solidify. 
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Witli alloys which solidify over a range of tempera¬ 
ture. tlie slower the mte of solidification the lower is 
the density, and when they are prepared in cylindrical 
chill moulds, they arc less dense in the centre than 
at the outside. When prepared in chill they are 
richer on the outside in the component of the lower 
nieilmg point.—A. H. Mundey and C. C. Bissett: 
Tile cttect of small <jnantitics ol nickel upon high- 
grade hearing metal. Nickel is now aihhxl to the 
well-known bearing metal consisting ol tin jxjr 
cent., antimony 3'5 jier cent., copper 3-5 per cent. 
Tensile, compie.ssion, and linrdncss tests gave no 
indication of improvement. The <’om])anson ol hard- 
ne.ss at varying increased h'inporatun's exhibited no 
improvement In the case of lh<‘ alloy witli no nickel, 
the Jiard eojipcr-Un constituent is \er3- markwl m its 
characteristic ciyst:d!ine formation as seen under the 
microscope The presence ot nick(*l even m .small 
qiuintilies results m a gre.it duninulioii <if llus 
crystalltne struclurt'—Hiko/.(j Endo : The measure¬ 
ment ol the eiiange <»f \olmne in metals during 
solidiluation. In the casting process it is \ery im¬ 
portant to knf)W to what eMeiil a elumge of vttlume 
(Kcuis <iunng solidification In 1H88, Vinecutini an<l 
Uniodci calculated tlie change (»l \'ohune ot some 
liisible metals during sulidiiicatum from the change 
of density at tlic melting point. W'lodemunn, Paul 
Pascal, and i.ouis llackspill also used this method. 
M 'i'oe])k‘r studu'd tile chang<‘ of volume by means 
of a chlatomoter . he suggesti'd a relation of the 
change of volume of a metal <il melting point to its 
atoniiL' weiglit K liorncmanu and F. Sanerwald 
measmed the density of metals at vniious high tern- 
)»eratur<‘s, using the ]innciple of .Vreluincdcs, by means 
of a mi.vture oi sodium «ind potassium chlorides as 
lupiul TJie metlind ol investigation now used for 
metals hasing melting ]Hnnts up to iioo^’C., which 
was suggestetl f»y i’lol N ilcmda, consists in the 
measuiement ol the change of buoyancy ol a metal 
su.spciuied ui an inactive liquid during its sohdifica- 
lion or melting by means of a ihermobalance. 

Septemlicr li — Mane L \' Gayler : '['lie constilu- 
tiun and age-hardemng of the quaternary alloys of 
aliimtmum, copper, magnesium, and magnosiuni sili- 
cide Alloj's containing iif) to 0 per cent, copper, 
per cent magnesium, and 4 jHT cciit. magnesium 
silieide were used. Wlion copjier, magnesium, and 
m.ignesmm silicide are present m aluminium, any two 
of these eonqioneiit.s liavc a marked effect on the 
.‘'Olubility ol the third <iiid nltnnalely CuAl.and Mg^Si 
are boffi thrown out ol solution. If copper and 
magnesium arc present in a ratio gre.ater than 12 to 
5 approximately, then llu* alloys wlien ipietiched from 
Jiigli tenqjciaturcs age-liardeu at room temperature, 
owing to the ilitference in the solubility of MgjSi at 
the queiu’lung and ageing temperature. Age-liardcn- 
ing ot alloy.s of tlu; “ Duralumin ” type is due primarily 
to Mg-iSi, and tlic addition of magnesium and copper 
is important since both rednee ihe solubility of 
MgoSi at Ingli and low temperatures and consequently 
reduce the maximum age-iiardiiess due to MgjSi.— 
Ulick U. Evans : Tlic clcctro-chemieal cluiracler of 
corrosion. There are two mam typos of airrosion : 
(1) tliat ae.conqianied by evolution of liydrogcn is 
characteristic of reactive metals placed in acid solu¬ 
tions, but the vckx'ity varies greatly with the degree 
of imrity of the metal; (2) slower corre^sion, deler- 
mined by the diffusion of oxygen to the metal, and 
comjiaratively independent of the purity. When a 
metal is immersed in a solution of potassium chloride, 
alkali is produced at the cathodic portions, the 
chloride of the metal at the anodic portions, and the 
hydroxide is precipitated where these nlcct. llie 
electric current produced accounts for the greater 
part of the corrosion actually otwerved. Generally 
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tile cathodic areas are those to wliick has free 
access, while the anodic areas arc those protected 
from aeration. Corrosion usually iirocccds most 
rapidly at the comparatively unaeratod jilaccs—Whence 
the intense corrosion observed in “ pits " and over 
areas covered .up by jiorous corrosion-products.— 
I>ougla.s Jl. Ingall: iixperiments with .some copper 
wire; colicsion a function of both temperature ami 
cold w<jrk. Five .samples of copper wire were used : 
soft lumealcil and ioui degrees of cold work given by 
25, 40, 50, and 75 jicr cent, reduction of area by 
drawing. The cohesion at high lempcaaturcs was 
dclcrmined by placing given loads on the wire at 
atmospheric* tenijKT.iturc, hciiting the wire and deter¬ 
mining the tem|»crature at wlucli it broke. All tlic 
samples gave suuiLir giaphs in which willi rise of 
tcunjiorature tin* cohesion decreased along a straight 
line to a constant critical temperature oJ 350® ( 
lH')t 011(1 which tlie (xdiesion was rejire^cnted by a 
sharply descending curve. Tlic equations to the 
slKUght lines (.'--a-b'V and to the curves 
(wJieicC cohcsicjii and 1' 1emjM*ratine} showed that 
the percentage luciease ol the constant b and the 
jiercentage decrca.se ot the constant n were repre- 
souletl by the torresi>ondmg iiercentagc reductions for 
any given cold worked wire, witli t)i<‘ exccpfiou ol 
75 pvr cent, reduced wire. At the critical inflection 
temporatuie the material was comparatively ex* 
trciucly fragile. —D. Hanson, C. D Marryat, and 
Grace W. Ford* Investigation of the effects ot im- 
pnnlics on copper, i’t. 1 . -The effect of oxygen on 
copper. The effect of oxygen, up to a concenluiliun 
of o- 4() per cent., on f>nre copper, was investigated. 
The mechanical jirojK'rtics are not much nflected by 
small (juantities of oxygen, .md copper containing us 
much as 01 pel cent differs veiy sliglitly from pure 
c(q>jx‘r. The electrical comlmtivity does not tall 
rapidly, and values exceeding 100 per cent, of the 
International Standard are obtainccf m all annealed 
luatenals containing le.ss than o-1 ))er cent of oxygen. 
TIils is due to the low solulnlily of the o-xidc m solid 
cop])er 1'h<* oxygcn-l>canng metals can be con- 
.sidcred a lielcrogcneous mixture of pure copper 
and finely divided jiarticles of cuprous oxide. Ihcrc 
IS .1 .soft ductile copper matrix, in which harder 
jwirticlcs of ciijirous oxide are distributed so as to form 
a mechanical mixture.— Hugh O’Neill: llardiie.ss tests 
on crystals of alummiinn. Ihinell tests sluiwed that 
at low l<xuls the different crystallogiaphic planes 
resLst penetration to different degrees, and give in¬ 
dentations of different sha}K.‘S. In the Bnncll sense 
the (110) face is the “ hardest *’ and the cube (ooi) 
face iqqxiars to be the “ soltest.” Hut the load 
required to immerse the ball i.s apparently the same 
III all case's. Crystal boundaries arc without any 
appreciable effect m incri'asing the resistance of 
afiuninimu to pent'tration.— 11 . 1 Coe : The boliavionr 
of metals under comprc.s.sivc stresses. Compression 
tests earned out on .small cylinders of luctids show 
that with successive increments of loads idastie Jlow 
, occurs, after the ekistic limit has been cxcceiled, at an 
inrreiusmg rale. At a certain load the rate ot flow 
' changes abruptly, metals such as tin and lead be- 
! coming ja-rlcctly jila.stic, hanler metals becoming 
i more plastic than niuler jircc.eding loads and im¬ 
mediately succeeding load.s. The term '' critical 
plasticity ” is used to indicate the change m tlie rate 
of pLislic deformation whicli most metals exhibit at 
ajiarticular load. Annealed metals flow at a compara¬ 
tively low load and the rate of How increases u}) to 
the load corresponding to critical plasticity ; when 
worked, they are more resistant to compressive 
stresses until they approach the load corresponding 
to a critical plasticity, when tlicy suddenly collajisc 
and a marked temporary flow occurs,—Albert M. 


Portevin and Ficm; Chevenard : A dilatometric study 
t)f the Iransfonnations and thermal treatment of 
ligJit alloys f»f alumiTuutii. DiLatoinetnc methods, 
the recording differential dilatomctcr, jjcrmit 
of the study of the transformations and the mcch- 
arnsin ol licat-trcatmcnt of the lighi alloys of alu- 
nnniiim-iriagnosmin-silicon, and ni general, of alloys 
tonl.tilling Iwo-piiasc, umvnnant transfonnations. 
Tlic study of the constant temperature transforma¬ 
tions by the differential dilatomctcr, using a high 
sensitivity ajiparalus, leads to general cxjircssions 
icjirescntmg the phenr^mcna as functions of time and 
1 eni])erature. yucucliing and t<-ni])eniig iu these 
alloys can lx* interpreted l)y the known variations in 
the solubility of SigjSi in the. solid state, willioiil 
asstuiung any further transfonii.itions.—P. Soldau ; 
J'iqmliliriuni in lli(‘ system gold-/.inc (based on iii- 
cestigations of electnc-al coiiducfivily at high tem- 
peratiucs). The alloys of gold and zinc lielong lo 
the tyjie of Aj<-l)rasses, where A is a metal liclonging 
to tlic fiisf and J< to the second grouji of the periodic 
system Tliese alloys are of considerable practical 
imjiort.nKe, as in tlit'ir cheinical naliire tliey arc very 
close lo the ordinary brasses Jbir the determination 
of eUrtncal conductivity at high teinpeiatiires, a 
special apparaf us was constructed which wfus eheckcHl 
]>y dctcimmmg tlie Iransionnation temperatures in 
iron an<l steel and con ]):miig the rc*sult.s with those 
obtained by other methods. 

T’auis. 

Academy of Sciences, Seiitember 3 —M. A. 
(I'Arsonv.il m the t li.iir--Allred Errera : A thconmi 
of linkages -Alexandre Rajchman : The Kic-manman 
theory of tri^mometnca! scnc's —M Puthomme: 
Contnbution to the study of tlic secondary X-rays. 
Two metallic wires, in the form of a cross, give a 
single sharp radiogiaphie image, but if a metallic 
.screen sucJi as a sheet of lead, be plac<*d between 
the ^-ray bulb and the wires, tlieii three imngc.s are 
obserN’od, one on each side of the' initial image. The 
two additional images :iu; due lo .sccondarv rays 
starting from the cdgc*s of the lead .screen. The fact 
that a needle imbedcled in the liocly may soinctimes 
gis'C a iainl extended image rendering it difficult to 
locate is probably due to the same phenomenon.— 
H. h'. Terfoine, P Fleuret, and Tli. Strieker ; 'J’he r6le 
of the dctic'ient protoids in .supplying the minimum 
nitrogen reepnrement. lC\]icnincnts on the nitrogen 
a.ssnmlated by growing ])igs from ammonium citnitc 
and from gelatin. The amount assimilated vanes 
greatly with the individual animal, (ieiatm proved 
to be superior to ammonium citrate as a source of 
nitrogen. —Mnie. Randoin : Study of the vitamins 
m molluscs The presence of the antiscorbutic factor 
111 tile oyster. From expenmeut.s on guinea pigs it 
is concluded that the addition of oysters in .suitable 
quantity lo a diet not containing vilamin-C is 
sulhcicnt to prevent symptoms of .scurvy.—M. 
Athanassopoulos : The tunny fish of Greece. 
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The Imperial Conference and Natural 
Resources. 


A mong the problems being diseus.sed ut tlie 
Impenul Conferenre, now being held in London, 
one of tlie most important is the development of the 
natural resources of the Hritish Empire, and this is 
a question which can no longer he approai lied on old* 
fashioned empirical lines. On the contrary, a success¬ 
ful solution can be expected only if the whole matter 
is put on a rigidly seiciitific basis. ^ 

The first need is for a scientific survey of each area 
of the Empire as a po.ssihlc home of man. The result 
of .such a survey would be a store of definite knowledge 
as to (i) the various raw' materials (food and other) 
to be expected from each area, and (2) the extent to 
which any area at ]>resent contributes its [)roper 
share of such raw materials. 

Two facts mu.st, however, be laced before entering 
on any such .survey fur any part of the Empire. One 
is that the Em)>irr is, jxilitically and economically, 
oceanic. Wc depend on the ocean not only for strategic 
security, but also for economic and commercial pro¬ 
sperity ; and our consciousness ot this has tended 
or tempted tow'urds excessive dependenee, in tlie 
form of neglect of tl)n tiny, i,)ut vital, home supplie.s, 
until we no longer attempt to grow i>read enouglvfor 
our needs during even a quarter of the year. Indeed, 
Mr. ('hurchill’s famous motor park is .still a wilderness 
of hulks cumbering .some of the best wlieat land in 
England; and acro.ss the Middlesex border from 
Slough a housing authority thought that the licst 
“ brick earth ” in Middlesex was a good foundation 
for brick cottagc.s. We may agree entirely that 
“ working men had as much right as any one else 
to the l>e.st land in the parish,” and yet question the 
suitability of “ brick earth ” for any house-sites and 
resent its being alienated from its proper work of 
providing food by intensive culture. 

Space forbid.s detailed treatment of the homeland, 
but the fundamental factors mu.st be kept in mind. 
In the first place, we ought to add 8,000,000 acres to 
our arable area, and j>ut 250,000 men on them ; then, 
in any emergency', we could guarantee four-fifths of 
the adequate minimum of wholesome and nourishing 
food for all our people. Then literally some millions 
of our people never taste a drop of fresh English milk ; 
and the way to increase and cheapen the'.supply is to 
increase our arable area. Denmark is so small and so 
highly' specialised that it scarcelygives a fair comparison. 
But in 1913 even Germany produced 485 lb. of “ bread ” 
per head of population (against our 90 lb.), and so had 
only 25 percent, of her farm area under gra.ss (against 
our 60 per cent.), and was able to rear one head of cattle 
to^the acre, while we reared only one to three acres. 
Lastly, our method of raising meat is appallingly 
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wasteful It Uikf-s 48 Jl>. tjf n-reals fit for human u.se 
to nil'll- one jiound oi beef : exen the pijr. by far the 
most (■( ononii<-al (oruerterj consumes 3,000,000 toms 
oi '■ iiiiman ” iooil to produri- 250,000 Ions of pork, 
liam, and baton. I'iic sa\’in” of time and money 
.ind ships, it we imported the mi-at instead of the food 
lor lattle. would almost [lay our whole unemployment 
dole; and even tlie iiaeon. etjuiil in quality to that for 
which we paid Denmark aliout 30,000,000/. last year, 
could be imj)orted from our own trofiieal dominions, 
for tropical baton i.s as “ firm ” as Kn;'H.sh Inicon, 
if the pi^cs are ftiven loeonut in their food. 

The iiritish I'hnpire, unlike other biji; einjMres, is 
an e[)itome of tlie worhl, .so that we ha\e naturally 
a climatic ini.se lor classityiii}: natural rt'^^ions ; and 
we can distinjtuisli half-a-do/.cn broad types. Kach of 
them has its appropriate products, and should lx* cn- 
coiirajted to prodiK e these ; and the various arcus, Udnu 
srattered over the whole world, ha\e 1 orn])lementary 
seasons. Of th<‘se liroad tyjK's the most important 
are llie temfierate. the Trade-wind, and tin* monsoon. 

The temperate tyfie, us seen m Canada, lias marine 
maruins and continental interior; and these marine 
margins, whetiier dominated In snow, us in the east, or 
by rain, as in tiie west, are specially timber areas and 
should grow and market lorest products. In 1^22, 
(anada jinKlui’ed very nearly 3,000.000 cords of jiiilp- 
wooil and more than 1.000,000 ton.s of newsprint; imd 
yet just iiefore tlie War w<‘wen- imjiorting from Germany 
more than twice u.s much wood-pulp as wo imported 
from (anada, and more than ten times as mm h paper. 

The cleared lorest is not .suited eitlier f»y soil or hy 
elimale to the growing oi grain, but makes admirable 
))a.sliire ; and ex]iort> should f>c in small, solid, and 
imperisliuble lorin, (’.f’. butter and cheese, ('anada 
and New Zealand alroadj send us 80 per cent, of nil 
mir imported cheese, and Canada alone could suj>ply all 
our needs. Oil cacli margin, a <oid sea current is 
CNceedingly favourable to fishing, and on eaidi margin 
on liurd trees flonri.sh almo.st as well us forest trees. 
Kish, fruit, forest, and dairy pnxlucts are, thcrefure, 
natural exports. Tlie dry continental interior is 
natural grassland witli early summer rain, wlin-h i.s just 
as fa\-ourable to grain-growing as the perennial rain of 
the margin i.s to lorest. (anada is now the krgest 
producer of wheat in the world—capable of producing 
400.000.000 bu.shels a year. 

Our Trade-wind areas arc partly insular and jjartly 
continental. 'Hie islands already produce tlie finest 
sugar and coffee in the world, and have almost 
unlimited jKissibilities in the way of raising fruit and 
tobacco. They could easil y produce all the sugar and all 
the coffee that we need, and yet, in 1913,90 per cent, of 
our sugar and 85 per cent, of our coffee came from 
outside the Empire. 
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The continental part of the Trade-wind region is 
mainly savana, capable of producing almost unlimited 
supplie.s of cattle and maize and tobacco, and in several 
areas already raising large quantities of eotlun, to 
wliich the slow changes of Trade-wind climate are ^•ery 
favourable, as tlicy are also to tobacco. For example, 
Nyasaland raises excellent’'*' f'.gvptian ” cotton on its 
heavy .soil, and e(jually good tokmvo on its light .soil. 
If every’native on tlihs y\fncan savana wu.s guaranteed a 
supply of “Salisliury White ” maize, and was excused 
his liut tax if he planted a certain area under cotton, the 
British Empire would liecome the greatest jiroducer of 
maize in tlie world, and in two years the African 
savana would he sending u.s 2,000,000 liales of 
cotton. 

This question of cotton, liowever. is more imjiortant 
in the mon.soon region. India already rules the market 
of the world for jute, tea, oil-seeds, and rice; and her’ 
jiopiilation is of a very <hfferent type from that in 
Alrica, Indiii is, therefore, the only area where there 
can be an immedtaU- increase ot any' product whidi 
retpiircs a great deal of labour, but. uiilortunalely, 
India, like Nigeria, lieing a monsoon area, gets its heat 
before its rain—which greatly handicaps llie quality of 
m.iny crops, especially i-otton. In tfu- meantime, India 
raises tlur worst cotton in the world, .so far as lenglii of 
.stajile is concerned, and very nearly the worst in the 
world for yncid per acre (85 11 ),). Tbit wherever I'otton 
can be grown entirely by irrigation, as in tlie north¬ 
west, or where the rain comes before the heat, as in tlie 
cvtrcnie soutli-ea.st. lliere could be a \ ery great increase 
of “ calico ” cotton our greatest need ; and 4 ndia i.s 
not troubled, AS Nigeria is, w-ith a .short growing-season, 
which involves the natives in the nece.ssity of providing 
all food (Tops before thinking of growing cotton. 

These scatteri'd e.xumple.s may illu.strate llie sort of 
lines on which a geographical sar\-ey ol tlie Empire 
would proceed. Such a survey lias been uln^adv 
rouglily nuule, and it.s rc.sult.s may be suninuiri.sed as 
tollows :—^I'he Empire can produce : (i) all the wheat 
and oats, maize and rice, that we need, and most of the 
barley; (2) all the tea, coffee, cocoa, sugar, and oil- 
.seeds (margarine); (3) all tlie beef, mutton, pig, and 
rabbit products that we need, and most of the leather; 
(4) all the wool, rubber, jute, and si.sal, and fully half the 
cotton ; and (5) all the most important (‘(instructional 
and industrial timber. In some of these cases, the; 
Empire is already absolutely supreme ; tea, cocoa, 
wool, rubber, and palm oil. All of them could be pro¬ 
duced without a raising of price, probably with an 
actual lowering of it; and it is obvious that an adequate 
minimum of all should be produced. Ojily in thi.s way 
('un we get rWof a foreign monopoly, ai^ln .gotton, and 
foreign control, as in maize anii meat. 

L. W. Lyde. 
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Aitken’s Scientific. Papers. 

Collected Scientific Papers of John Attkerty LL.D., f.RS. 

Edited for the Royal Society of Edinburgh (with 

Introductory Memoir) by Dr. C. G. Knott. Pp. 

xxi + 591. (Cambridge: At the University Press, 

1923.) 30^. net. 

ITE late Dr. John Aitken bequeathed to the Royal 
Society of Edinburgh a sum of loooL to be 
expended in issuing a reprint of hi.s more important 
sciontifu' papers. The work of editing the collection 
was as.signed by the Society to its General Secretary, 
the late T)r. C. G. Knott, and the present volume is the 
result. 

Aitken’s contributions to science and to its litenUure 
extend over half acentury^and include about a Imndrcd 
papers contributed to various societies and.pcrhwiicals. 
The .subjects ranged over a remarkably wide field. 
Safety-vahes on steam boilers, colour vision, glaciers, 
thermometer screens, colours in the .sky and sea, are 
only a few of the subjects dealt with beyond the main 
work whicli occupied his attention fur more than forty 
jears. The sclci tion litre piescnted consists of thirty- 
eight of the more important jiupcrs, and has been made 
w'itli great cuie. The volume, which includes a brief 
account ot Aitkcn’.s lite and work, meets a real need, 
fur in recent years the Roj-al Society of Edinburgh has 
liad to reprint some of Aiiken’s papers more than once. 

The most notaldc contriliution made to science by 
.Vitken vvius liis study of du.st in the atmosplierc and of 
the physical phenomena to which it gives rise. This 
form.', the subject of no fewer than fourteen of the 
collected papers. He wa.s drawn to the inquiry from 
consideration of the ]^henomena accompanying changes 
of state and e.specially of the aircleralion of such 
changes in the present e of “ free surfaces.” In Ills first 
j)a])er, on “ Dust, Fog, and Clouds,” he state.s Ills main 
conclusion. 

” Molecules of vapour di) not combine w’ith each other 
and form a particle of fog or mist; but a free surface 
must be present fur them to condense upon. Tlic 
vapour accurdinglv condenses on the dust suspended in 
the air, because the dust particles form fre<’ surtacc.s 
at which the condensation can take place at a higher 
temperature than when they are not {jresent. Where 
there is abundance of dust there is abundance of tree 
surfaces, and the vi.sihle condensed vapour forms a 
dense cloud; but when there are no du.st j)articles 
present there arc no free surfaces, and no vapour is 
condensed into its visible form, but remains in a 
supersaturated vaporous condition till the circulation 
brings it into contact with the free surfaces of the .sides 
of the receiver, where it is condensed.” 

Aitken was ftot the first to reach this conclusion, for 
he had been anticipated by Coulier, who.se results had 
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been publi&lied five years earlier. But of the absolute 
independence of Ailken’s work there can be no doubt, 
and his more extensive rcsearehc.s opened out the field 
of inquiry in such a manner that hi.s name will always 
be associated with the subject. He {)roceeded in later 
papers to develop it further, to describe ingenious 
apparatus devised for counting the number of dust 
particles (or rather, condensation nuclei) in unit volume 
of air, and to state the re.sulu of a large number of 
ob.servations, in w'idely different conditions, on the 
” dustines.s ” of air in lumse.s, towns, open country, and 
seashore, and on mountain heights. 

The present writer heard Aitken gi\'ing .some of the.se 
papers to the Royal Society of Edinburgh, and liad the 
privilege of w'orking at the .subject under his guidance. 
One wa.s at first struck with the confidence with whicli 
Aitken stated his re.sults. but there w'as always the note 
of reservation when a possible alternative was prc.sentcd. 
Hooking Imck on these early days, and in the light,of 
later work, it am be seen that although lii.s results 
.scenH“d straightforward and their interpretation ob¬ 
vious, Aitken was troubled by the fear that sometliing 
more lay behind them. Thi.s i.s evident from his 
guarded language in speaking of the arrangements lor 
filtering du.st out of a sample of air and his insistence on 
the readiness with wliich condensation takes place in 
the presence of alkaline .‘^alt.s and .sul})hur compounds. 
The fuller knowledge came later with Wil.son’.s experi¬ 
ments on the condensation of supersaturated vapour 
upon the ions in a gas; and evidence, collected together 
in Dr. Simpson’s recent Royal Institution lecture 
(Naturk Suj)plement, April 14), has accumulated to 
sluiw that condensation at or near normal pressure 
takes place only on the hygroscopic dust particles. Jn 
another direction, too, Aitken’s work has been supple¬ 
mented. His cx\)lanation of the production of fog, 
especially the smoky fog of towns, was insufficient inas¬ 
much as it (necessarily at that time) took no account of 
those teinjHTUture inversions at comparatively low 
altitudes whidi prevent the lateral or vertical escape 
of sraoke-Iadcn foggy air. Jiut he was more nearly 
correct m his deduction that— 

” We must rt'mind those who are crying for more 
perfect combustion in our fiirnace.s and grates that 
combustion, however perfect, will not remove or 
diminish fogs. It will, however, make them cleaner, 
take away their pea-soupy i-haracter, but will not 
make them less frequent, less sulphurous, less per¬ 
sistent, or less dense.” 

Ailken’s next contribution of importance was his 
paper “On Dew” (1885), in which he .showed that 
deposits of dew are produced by the cundemsation of 
water vapour rising from the .soil, and that the dewdrups 
on grass are formed from water exuded from the pores 
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of thf‘ leaves when the overlying air is already satur¬ 
ated His excursion into the dynamics of travelling 
eyelones an<l anticyclones fomis a jess fruitful but not 
less interestin” portion of his work. Hy an experi- ; 
mental arrangement of the ingenious kind that might 
lie expected from him, he souglit to demonstrate the 
flow of air into a region oi low pressure. Inside, and 
near the lower end ot, a vertical metal tube, thrcT gas 
jets wer<! lit and the lines of flow of air intcj the up¬ 
draught in the tube were then studied. 'I'he spiral 
motion was represented a.s being due to n<»n-unifonn 
distribution of velocity in the liorizontal plane through 
the lower end of the tulie. His theory was that anli- 
cyclonic areas supplied descending and therefore healed 
air to cyclonic areas, and also supplied “ the cyclone 
with ]iart of the tangential force ne<-essary for produc¬ 
ing the s])iral circulation so well known in rydones." 
hurther, that— 

“ the upper wimis, circling from the anticyclones, and 
to th(‘ cyclones, liy moving more <juickly, and by 
moving at an angle across tlic lower air, lend to prevent 
the latter rising, even although it be the ligliter. I'he 
effect of this ... is to drive the hot moist air lying 
near the eiirtli’.s surhicc to the iircumlerence of the 
anticydone wht'rc it is jurked up by the cyclone, and 
as till' s])irally moving ('ydonic w'inds also tend to 
[irevcnt the lower air rising, the hot moist air is sw'ept 
into the front of the low-iiressiire area . . and it is 

drawn into the centre of the depres.sion and . . . form.s 
the core of the cyclone.” 

Sir Napier Shaw has pointed out, however, that the 
difflculty lies in deciding whctiier or how lur any cx- 
fiiTimcnt such as Aitken's really reproduces the natural 
condition.s on the larger .scale. To begin with, tliat 
portion ol the atinosjjhere witliin a cyclonic area has 
no resemblance to a vertical column the hciglit of 
which i.s a dozen times its diameter; its axis is most 
probalily not vertical; it i.s not provided with a con¬ 
stant heat supply at its base ; its core is almost 
certainly not a mass ol warm moist air; and the di.stri- 
bulion of teinjierature i.s not symmetri<*al about its 
” ccnlr<*.’' I.aslly, the w'liole sy.stem moves in a field 
of force the characteristics of wliich are not altogether 
simple. Thu.s, although Aitken’.s experiment form.s an 
ingenit>us illustration of eddy motion in a fluid, his 
theory of cyclonic motion lias not done mueli to advam c 
the suiiject, except that it lias stirred up the interest ot 
others in the matter. Recent years have brought 
additional information, but the end is not yet; nor 
will that be reached w'ithout more extensive exploration 
and study of the first six or eight kilometres of the 
atmo.sphcre lying over and within cyclonic areas. This, 
perhaps, is the greate.st need of the meteorology of 
to-day. 

Notice mu.st he taken of the admirable sketch of 
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Aitken's work, drawn up l)y the late Dr. C. G. Knott. 
He shows Aitken as a typical example of the private 
scientific inquirer~a class to whom British science 
owes much. With ample private means, he pursued 
his inquiries in his own time and in his own Way, happy 
in freedom from those distractions which seem in¬ 
separable from the occupation of oflicial position. He 
did his w'ork Ix’cause he loved it; he simght for the 
truth because it wa.s “ something true and good for 
ever, not the mere outcome of craft or expediency.” 

Dr. Knott’s editorial work has been done w'ith care 
and discrimination. But a melancholy interest attaches 
to it, for the date of hi.s impnmalur shitws it to ha\-e 
Iwen the last piece of work in a long and useful life. 

A. M 


A Zoological Tribute. 

Hydrogen tot dc Dierkunde. Uitgegeven door llet 
Koninklijk Zoologhch Cetwotschap ?<atura Artis 
Magistra te Aiihterdaiii. Fres-ittiuiuiur utlgegevev bij 
gelegenhnd van den "osicn gchoorirdag van Dr. 
Max Weber, vnd Hoogleeraar in de '/.oologie aan 
de gemcente VniversitcU te /Unsterdam. Pp. 342. 
(J^'yden : J. Brill, 1922.) 25 guilders (2/. is. ^d.). 

OWAKDS tlu- end ol last year the Royal Zoo¬ 
logical Society Nalura Artis Magistra of Am¬ 
sterdam issued the twent >-.second mmiher of its 
publication, ” Bydragen lot de Dierkunde” ((’on- 
tnbution.s to Zoology), on the occasion of the seventietii 
birthday of Prof. Max Weber. To thi.s large volume 
no less than forty-four zuolngi.sl.s have cuninbutcd 
])iq>crs on various subjects, and all thu.s unite, each 
in his own way, “ to weave a small leaflet into the 
wreath which lus adorers, friends, and pupils offer 
him on lliis festivity.” 

As the table of contents itself includes a considerable 
numl>cr of papers, it i.s easy to understand that we 
cannot possibly give a summary of each contribution 
in particular, for such an account would exceed the 
limits of the space available in Nature. Wr must 
therefore content ourselves with mentioning those of 
special intercs!, first to the distinguisiied zoologist to 
whom the collection is dedicated, and next from the 
point of view of science. 

No more sincere admiration of Weber’s investiga¬ 
tions of the fauna of the Dutch Kast Indies, and 
his endeavours to establish scientific collaboration 
between the colonies and the motherland, can be 
expressed than is done by Koningsberger in his partly 
historical, partly modern, consideration of biological 
research work in Dutch Asiatic colonies. The zoo- 
geographical problems of this archipelago, which have 
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occupied Webers interest since his first explnrations 
in those rcfriuns, now ncnrly forty years furnish 
the reason for Hug() Merton’s eontribinion, a jiaper 
“ '/ait Zuogeographie der Aru- und Keiinseln,” resuming 
the results of his own .si’icntifie expedition in this 
interesting eastern region whicli .shows such relationship 
U) Australian fauna. 

Tltc connexion with the fauna of Brilisli India, 
.studied .se\eral year.s ago by the scientific .staff of 
the Indian Mu.seum at (’alcutla, induced Annandalc 
to i-iioose as lu.s .subject a discussion of the “Marine 
Klemcnt in the J'auna of the Ganges.” The bio¬ 
logy of such inlermedialc tcrnlones betw'ecn noniuil 
Irc.sh-waler and real sca-wafer has ulway.s* })een a fairly 
diflicult subject iur conipan.son in different areas, and 
tiiis may be partly utlribulefl to Ibe hu k of agreement 
in the use of the cxprcs.sion “ brackish water.” 

An attempt to suggest some unaniimly has lieen 
made liere by Rcdeke : ‘‘Zur Ihologie der nicder- 
landisclien Ifrat kwassertypen.” Foiiowjng Kinar Nau- 
niiinn'.s invcsijLailions of the food-salt.s ul the aquatic 
organisms, Redeke tused hi.s division of the <on- 
dmons ot life in brackish water on .soMialled chlorine 
s[)eclra. Tliese paces should be of sjiecial interest to 
se\cral liriti.sli /oologisbs. The most important divi¬ 
sions are: 

Jfrr h w.il( r lip i'> Kill luilivi.im. jxr liln- 

OliK'ili.iiiii (slii,'!ii Iv lit u !.i-lil, I • • i I» r .11 • • pci liTi* 

Ml 'ill lilll lllKI'k' 111. I'XX* *'» 5 ■ HM.'- », •» l|•|• 

I’lilvli iliii (\i IV lin< Ki ii), iiiiiK' omi> iii.iKxi mtiii;:i.iiii-. jn'i Inn- 

Sesend speiies are nietUioned that arc lyjiical lor 
eaiii salinily. I liofie IhiUsh /.oologi.sts will adojil 
these (In isioiis also • or propose better ones. 

As the \olnme i.s dubcated to the greatest living 
Duldi zoologist, we uJe not astonished to meet a 
mnnber ol jiapcr.s which arc more or less in close 
rclalion to Wclicr’s own fit Ids of investigation. Tlius 
his friend, L. V. dc' Ilcauforl, gives “Some Reniark.s 
on the Anatomy ot tlie Meiuno-ttennnae,” lluise 
remarkable fresli-w'aier fishes of Australia and pari 
of llie neighbouring urchqielagn, A fine Ronlgen 
photograph .shows tiiei'r peciilitir .skull form, witli llie 
characteristic protruding mouth caused by the slwpe 
and position of llic jirjEinaxillai. 

II. C'. Delsman open.s here .a .scrie.s of .studie.s on the 
development of larval fish of tlie Java Sea and .sur¬ 
rounding waters, carried out in the laboratory for 
marine investigations at Batavia. This branch ol 
science may have a successful future for purely scientific 
as well as for economic purposes, as hitherto it has 
been very little studied in tropical seas. 

The director of the Zoological Garden at Amsterdam, 
C. Kerbert, contributes from his rich collection and 
his long experience a survey of what we know about 
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pregnancy, birth, adolescence, and lifetime of Hippopo¬ 
tamus amphtbius, observed m the different zoological 
gardems of ICurope. 

Only a .short lime before his death. Kukenthal 
drew up llie result.s of his study oi a fretus of the 
Greenland Right VVliale, “ Die Jirustflosse dc.s Grocn- 
land.sw'ules, Hala-ua mysturtus L." Tiie studs of the.se 
largest ol mamiiuil.s is a territory on w'hicii Weber 
and Kukenthal often mel, and more than onee hius 
lieen the subject of sharp (ontroversy h.s well a.s of 
sincere appreciation. 

W'e now pass to those pajiens which are more 
distantly related to Weber's personality or to liis own 
M’ienltfie work, and as such can onI\ be regaiflcd ns 
the outcome of the locus of the autiuirs' iminedialo 
Interest. Tlu’\ tail into two chiei groups : systematic 
and anatoron al-phylogenelical, I )e Me) ere on ]a\ anuse 
agromyzinc.s; Doderlcm on the genii.s falliaster; de 
Man on uiarine nematodes; I'hgenmann, Metzelaar, 
Clark, NMly de Ri*ov.anfl Horst ; indeed, lhe\ are not 
the least of /oologist.s who work ns “mere” systein- 
alists. An admirable [lapcr on “ Repeated cliiinging 
of llody-lorms in the Cour.se of the Rhylogeny ot 
Tcleostcans’’ lias been contributed h\‘ Aliel. Here 
again wc are aslonislied at the author's “ biological ” 
trentinenl of a subjei't so dead u.s tlie pahconlnlogy 
and phylogeny of extinct fisltes. 

Dollo, in lii.s own way of discussing matters, gives 
u survey of some of the remarks and opposition 
ofTered against his theor>' of evululiuu, d(‘uhng here 
Willi the secondarv neetomc life of Rnslis am! Cerato- 
ptt'ra and the rolling Iwirk oi the curled shells ol lossil 
Iclrubranclious (‘ephalopods. Af< ording i o 1 )(j 11 o, these 
in.stances are but secondary adaptations ai (omplisbed 
along anolhiT way. 

Finally, we wish to direct uUention to Dubois’ 
IKiper <»n the (jueslKjn whether tlie brains ol dunic-sti- 
cated dogs have increased in volume in eunqiansun 
with tliose of wild races ol dug.s and foxe.s. Jle has 
woiked out aecuralely llie results of liis mensurenu'nt.s 
and weighings, and concludes that, contrary to the 
usual opinion tlial domestic animals .sliould luive 
increased in lirain weight, tame dugs at least are 
provided with smaller brains than their wild congeners. 

From the fourteen contributions to this work 
written in the English language reference can he made 
only It) that of K. F. Seharff “ On the Origin of the 
West Indian Fauna ” -a complicated problem. 

The volume is attractively jllu.stratcd, tlu^ first 
full-page being a fine portrait of Weber. Paper, print, 
and illustrations are fully up to the usual .standard 
of the publications of the firm of E. J. Brill, of Leyden. 

W. G. N. VAN DEK SlEEN. 

O I 
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American Chemical Monographs. 

(i; I'hr of Spntra. lU' P D. Foote and F. L. 

Mohler (Ainerirun (‘iicmK'al So( lety Monojrrapli 
Senes) 13).250. (Xcu Vork : T)je('liemK'id ('ataloR 
(■<) Inc , if;22 ) 4.i;o ilollars net 
(2) Thf Proprrlu-s of JClirlrirally ComlnrtiHg Syslems: 
Jfuluding Kledrolytes ami Melah. Hy I'rof. ('harle.s 
A. Kraus. (American (’iiemiral So« K*t\ Mono 
^rapli Scries.) l‘p. 415. (New York • The ChcTnical 
(‘at.ilo^ (. u. Irn , it)22.) .p^otloliars 
(,^) Cduv mid (ielahii. liy Jerome Alexander. 
(American (.’lu'niicil Sot lely .Monogra))!! Serieh.) 
i^p (.New York : ’!’ 1 h“ (ln'mical ('ataloR Co 

ln<ii>23 ) ;] dollars. 

(4) ('atah'iif Athou. Hy K (ieorj.'e Falk. 1 ^). 172. 
(New York • The Chemicul Calalog ('o. Im , 1922.) 
2.50 dollars 

(i) " f “His tn(uio;'r.ii)Ii on ‘‘The OriRin ol Spei tra ’’ 
1 has Seen well written by hij-hly rpudified 
antliors. The sul*jeet is not an easy one to handle, 
especially in view of the fatt that the mathematic.s 
involved m tin* <|uantinn tlu'orvol spectra is.so dilfieult 
that only tho.se who have sjK-eialised in ad\<tn«-ed 
mathematics can hope to loHow it The utmost th.it 
can lu’ done', theu'fore, in pre.sentinji the subjects to 
chemists is to try to ^i\e to them a clear picture ol the 
j^enerai nature o! the jiroblenis and of the .solutions 
which base been found for them, withcait attempting 
to dis])Iay the inlerniediate stages ol the work. 

Under these concluions, it is no .serums rellection 
upon the authors o! ihb incmo^ra])!! tc» say that Frol. 
Bolir lias achieved a Ri-eater measure ol suceess in the 
dillieiilt, ii not almost hopeles.s, task of explainint; Ins 
iheoiies to readers who are unable* to uiulersland the 
arguments on wineii they are based. Tln.s monograph 
i.s, however, muc h more esperimental in eharaeter than 
Ilolir’s “'J'lu' Tlu'or) ol Spectra and Atomic Toastilu- 
Lion,” and is hl»erall) jirovided with jihotographic 
rejirodnc lions of spectra of llie most divert* lv]>es : 
indeed, in the matter of .snere.ssfnl illustration this 
book mas be* c‘om])areil with the ])ul>Hcalums oi J*rof. 
K. W. Wood, .some of whose pliotograjihs are re[)ro- 
dueed in the ]wcsent s’olume. 

As a general conelusioii it may !m* .said that the 
authors of the monograph have rendered a valuable 
.service to chennst.s by bringing togetlier so much in¬ 
formation m reference to spectroscopy; but that they 
have prol)ably o\’errated the matliematical and ])hysical 
equipment ol their readers. Tlie result Is that even a 
physical chemist, w'ith a keen intcre.st in spectroscopy, 
is likely on reading this bonk to feel that he i.s being 
carried—no doubt by highly competent swimmers— 
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into rather deep water, where he is only occasionalh 
allowed to touch bottom, or to exerri.se his own limited 
pOH'crs of swimming. 

(2) Prof. Kraus deals with a subject with which 
physical chemists are much more; familiar. Ili-s book 
professes to cover the properties of electrically con- 
duumgs)'stems in general ; but, in ac tual fact, metallic 
conductivitv and ga.seous c onduetivity occu]>y so small 
a portion of the volume that the monograph is really 
lonccrned only with licjuid electrolvtcs, although it 
umtains a final cdiapter on “ 'J'hc Properties of Metallic 
SulisUmc cs.” 

Earlier writers on electrolytic condiicti\itv, especi¬ 
ally those of the German school, lan’c erred in paving 
attention almost exclusively to acpieous electroivtes. 
This inevitably leads to a distorted \ lew of the pheno¬ 
mena, sime pnqHTties winch are cjuite exce])tional are 
accepted as normal if they happen to exist m .u]ueous 
solutions. JT<if Kiaus, as a distinguished reseanii- 
workcr in the field of mni-aquecms .solutions, is par- 
tic iilarl) well i]uui3tied to give a broader view o! tlie 
pberunnena. Ihs iMesentation of ilie snliject. tliere- 
fore, leaves the readci with tlie feeling that, under the 
guidance ol the autlior, he has siir\e\e(i the wliole 
width of the field, instead of being coii\eved across it 
on a narrow stream ol condiic tivit\-w.iter with siuh 
Ingh banks lliat the greater ]iait ol the field is shut out 
from Ins view 

(jf) Mr. Ale.xander’s bf»ok on “(Hue and Gelatin” 
IS, in tlie opinion o) tlie reviewer, ol a much lower 
standard than (lie two preceding volumes The autiior 
has alreach’ w'ritU*n a book on “(blloid (.'hemisirv 
bill is licit well known to Kiiglisli readeis. hiom the 
book ilscll it is dilheulL to know wiiether the author 
IS a colloid-chemist who has taken an inteicst m the 
manulaeturc of glue, or a glue-c heniisl who lias taken 
an interest in the theory ot colloids. In any case the 
monograjdi lays Useif open to erilieism In the fact 
that it IS neither a complete technical handbook nor 
a satislactory iheoretiral treatise. 

It is indeed dil'rKuIl to picture tlie mental attitude 
of the author ol a teciinieal work who finds it neces.sary 
to warn Ids readers of the importance of possessing 
“ minds flexible enough to fit ail the tacts of Naturi* ” ; 
or of the writer of a liuok on glue who proceeds to 
inform his readers that “ the decimal in the atomic 
weight of h)drngen i*oo8 represents clectron.s.” 
Although tlie work contains a considerable amount of 
information, as well as many quotations from jiapers 
to which references are given, it is veiy’ badly put 
together. In thi.s case at least the American Ghcmical 
Society has made itself responsible for a work which 
ought to have undergone drastic revision before 
being issued. 
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(4) Dr. Falk’s book on “ C'atalytii: Action ” has not 
been written under the autliorit} of the American 
<^hemical Society, alihoii^di it is issued by the same 
publishers, and it dilTer.s in style from the mono«^raphs 
reviewed a]i()\'e only in the absence of the Society'.s 
unprint and general introduction. Dr. Falk hjis 
recently pulilj.shed a book on “ Chemical Kearlions ” 
m which he lavs stress on the jomuition of intermediate 
addition-tompounds ; he rcprc-sents these bj enclosing 
the {ormul;e of the reacting .substances in large square 
hraekets. similar to those used by Werner to reprc.scnt 
co-ordinaled roinplcxes. The present volume is in the 
jnain an interpretation of lh<- jdicnomena of catalysis 
on tiic basis ol this theor)’. 

The theory itselt lacks tlic j^reeiseness ot Wenicr’s 
theory of m-ordmalion, and does not lead to any 
marked simplification of t)u‘ la.sk of exjilaining the 
phenonienu of catalysis. In this rcs])ect it is indeerl 
less helpiul than the crudely mechanical theones ot 
.idsor))tii)n \sliich iiave so clearly tmived their utility 
in rec.enl \-e.irs. and are desc riiied in the tenth c liapter 
of tills monograph. The author stales in his ]m*faee 
tliat lie li.is not attempted to cover the whole fudd of 
c.italytic reaeiions, but lias ciisiusscd onl> sulfieient 
(•a.^es to iliiisliate his own puilHular imuiU ol view. 
.Since this point o{ view is not especially lielplul, the 
ordinar) sLiidenl would jirobaltly 1 k‘ well advised to 
use a to.s.l-buok written from a le.ss speciahsed asiu-el : 
f)Ut rusearch-workeis on catalysis may well find fresh 
inspirattori in a no\ el \va)' of looking at familiar facts. 

Characters and History of the Ferns. 

Tlu' Fcnis (Filii-ales) Ticakd Comfmralm’ly with a I'/ao 
io llicir Satnral CLa^^ijualmn. [>\ Frof. F. O. Jlower. 
Yol, I .tiKily/ictil Kxaimiuttion of the Cutcna oj 
Comfiarisoii. Pp. x + 359. (Canibridgc: At the 
Univer.sily J'ress, 1923.) 30.?. net. 

ilit ]nib!icaliun of the present volume is of peculiar 
interest to all who seek to understand ihe inter 
relationshijis of In'ing organisms. I'on.sj.sting, as it 
does, of some 360 pages of beautifully produced and 
liberally illustrated matter, this bmk i.s indeed a 
literary effort of which both author and publishers may 
well be proud. 

It has been Prof. Bower’s intention to present nut 
only a reasoned .statement of tlie relative value of the 
criteria on which the systematic grouping of the. ferns 
must for long be based, but also to indicate for them 
probable relationships with other primitive phyla, and 
thus to render the comparative study of their phylesis 
contributory to still wider views on the descent of land¬ 
living organisms. The present volume deals primarily 
with the criteria of systematic comparison themselves. 
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Presenting as it does lor the first lime in the histor}- of 
the literature <d plar!l-s\'stemulies a fully co-ordinuted 
and closely reasoned statement on the \’aliie.s ascribed 
to the cliaraclers considered, it forms a con.sjiniiou.s 
landmark in the progress of systematic tlitiughl and 
writing. 

On the criteria drawn from the widest .study of 
external form, lYllular segmentation, leaf venation, 
the vascular .system of the shoot, dermal appendages, 
the position and structure ol the .soriis, indusial pro- 
Ipclion.s, the diaraclers of tlic sporangia and spores, 
sjMiRMiutput, tile morjiliology of the prothullns, the 
])o.situ>n and .structure of the .sexual organs, and the 
embryology' of the s)>oroph\ip, the author's rehiiildmg 
of the s^'stenlatirs ol tlie ferns m the second vtilume 
will largely rest. It is not loo mm It to say lliat in this 
book Prof. Bower has vahaiuly endeavoured to formu¬ 
late anew standards ol ])h\letic iitmparison whcreliy 
a new' and more reasonable order will ari.se out ol the 
chaos to w'lueh leru-syslemutu s had been reduced. 
A cliaptcr is devoted to eaiii criterion considered, and 
a coinpielicnsive and carefully chosen bibliogniphy is 
in each case appended, chosen with the aullior's full 
know'ledge of the literature of jus sulijeet. 

Varu'd as are the w'av.s wliereby w'e arrne at our 
conclusion.s,our most alKorlang interest, ami indeed our 
ultimate aim in tlie study ol li\ ing organisms, lie in the 
determination ol their uiter-rel.iUonships. Jt is .safe 
to assort tiuit for the {xist generation the only melJiod 
open for a reasonable umler.slamhng of tlie ph_\lest.s 
of any group <>i organisui.s has been the niorjiho- 
logical mcthiKl. 'Hus ih'of. Bower has titllow'ed with 
admiiahlc |M'rs|stcncy and iorisiglii througlioul u 
lilctime of ai'tive rc.searcJi. TJiat the results ha\e 
fully justified llie moans cannot for a moment l>c 
doubled. To arrue at a reasonaiile grou]ang of the 
ferns from the c ompanilive si udy o! their cliarai-ters of 
form,structure, ami reprodiielion has been tiu- avow'ed 
aim of the author for main' years That the meaning 
of tlic characters themselves exjircssed in form and 
.structure still escapes us Will lie readily granleil. I'br 
many wiio have not foliow'cd lus piiylelu’ method, the 
absence of u final interpretation of structural clianicters 
may seem cause lor delay m the acceptance of the 
rekilive value of the characters discussed, and indeeil 
of any wide apjdication of the concejilions of tlic 
relative primitivcuess or advanccdne.ss at wliicii the 
author ha.s arrived. Imstinctively, one revolts against 
the idea that hairs must be the expressions of relatively 
primitive characters, while scales, on the other liand, 
are indicative of advance, even though tlic author 1ms 
conducted with consummate skill a special pleading of 
the case, supported on broad grounds by the illuminat¬ 
ing evidence of fossil-history. That primitive ferns 
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were rlonitnantly iiairy i.s universally accepted on the 
fossil cvidena* itself, but that liairincss in a living 
oruanism—which on other grounds js considered 
iuhanced—may Ijc viewed as a relatively primitive 
< iiura< (cr seems unjustifiable, especially in the al^ncc 
o! any intimate understanding of the meaning of either 
hiiinnoss or scalincss in any living fern. 

'J’iic case is similar, and indeed must l)e so, wdth all 
the fharacters cona-rned, considered as they are by 
the author on the broad basis of structural eomjKirison 
alone. Il is so, forcxarnjjlc, in the <-onsi(lenition of tlie 
vascular system o! the axis, the venation of the leaf, 
and the garnet ojilivlic geiuTatujns ; lor although we are 
nf)\v in pos.sc.ss((»n ot the lullcst knowledge «»f the 
distribution ainl structure oi vasi ular tra( Is and of the 
organisation ot flic sc\ua] gcnenUl«»n ol many h'rns, we 
siill know nothing of (iic meaning ol (onductive tissue 
in (he ontogeny ol anv organisni. or of the true values 
In be assigm‘<l !f» till' gann'ttipliyJes of unv Jern \\'lii<-h 
may figure in a systematu- dis< ussion. 

In the bands ol a less .skdiul Writer an<l pleader tlie 
(omeplions ol ” liiologieal probalulitv ” wlinh umlorlie 
tlie uLitlior’s tre.itmenl of strmtural (bannters nnglit 
seem Ic.ss alluring than they <io m the pagis ol tins 
volume. Till' weakness <*1 the morphological method 
lies indeed in its inlKTcnt inainlitv to explain the 
(haraUers considered It must alwavs be so, imtd 
it (loser I o-operalion lias In en .sei im-d ami persistently 
maintained between iriorpliolognal ami physiological 
iiivesligalors. Its strength luvs in the knowledge that 
ioi long it imisl remain the .soleaveniie to wule general¬ 
isations on ptiylelie relalum.shijis. To its weaknesses 
and to the teiitativeness of the eoiulusions secured by 
mor[)liologieal study alone, the author of this work is as 
I'lillv alive as is any sliulent of phylogeny wdio vs'ould 
arrive, ill some distant ]>eriod, by phvsiologieal nuiuirv 
at <1 reason,il)le understanding ol any life process. 

The verv tlotiliis and lears vvhiili the consideration of 
this book must naturallv aioiise lor tiiose w'ho have not 
emploved tlie aullior's melbods are, how'ever. integral 
]»!irls ol Its purpose. WVareon ihei-veof new de])artun-s 
in mor[)ho]i>guat inquirv. in which a einser alliance 
between the j)Ure pluMologist and the morjihologist 
will be secured. It is good, tiien. to have tlii.s treatise at 
this lime jirovidiiig thi’ sum of knowledge m a l>ran<-h 
of biological .science so adinirablv condensed, and the 
plulosopliy w'hieh has grown witli it so .skiltully and .so 
clearlv presented. The day of the formal morphologist 
is past : tlu* day of the cuu.sal morjduilogist i.s alR*ady 
witii ns. It may yet be possible to present a w'ork in 
wliieh a chapter on “ the habit and habitat of ferns ” 
win form a satisfying eonelu.sion to the treatise as a 
wiiole, for these are the expres.sions of the sum of the 
cliaraeters with vvhich the author has dealt so ably. 
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Wliatevcr w'ill be the fate of the classification whicli 
the second volume of this treatise i.s to provide, the 
presenfvolume will stand as a classic in the presenta¬ 
tion of the thought and work of a school of investigators 
who for a generation have made history in biological 
inquiry. The pages of this book should be read and 
re-refid by every .student of descent, and its matter 
will be iindouliledly eon.sidcred as a .statement of 
structural fact wdiieb has seldom been surpas.sed in the 
literature of the natiirid sciences for clarity and just 
judgment. J- McL. T. 

Our Bookshelf. 

Coiilribuliotis io Embryology Voi. 14. Nos. 65-71. 
(Publuation No 277) l*p- mMr.2 + 15 plates. 
(VVaslungton. Curnegie luMtitution. 1922.) ,^.50 

dollars. 

Amonc noteworthv papers on the deveIo{)mcnt ol the 
einulatorv svstem by !■!. D. ('imgdon. II. II Woidlard, 
Tloreme K. Salun. and others, this volume contains 
an im|»orlant eontnluition iiy ( harles .\. Donn to tlie 
solution oi the problem of tlie bone-mariuw ein illation. 
Ihs m< tbod of investigation vva.s general mju non. uiidei 
a pressure of 130 mm of nieiciuy. witli an Indtan-mk 
Milution, of till’ vascular sy.stem of about lorty pigeons 
J?y this means he danns to liave laouaht to light the 
exisleiu eol an exteiisiv e i apilkirv plexus i onnei tmg the 
br.imliesol the simisoidal. vcnoiis elemeiits arranged 
111 tuils. which probaivlv lorm tlie .utive. tuin tuning 
v.iMular he<l <il the bone-niariow. 

It is suggested tiiai the normal slate ol iliese blood- 
channels, who h must fie studied m lyv popliistic 
marrow's, is one of collapse Tins view tlie autlior 
correlates with his (ontlusion that tin vast ui.ir sy.stem 
of tlie bone-marrow is a dosed svstem. and with 
Diinkers diseriimnalmg statement (hat red eelK arc 
apparentlv found outside the blood-stu.ini. and enter 
the moving current as a result ol growth pressure, 1ml 
that ihcir cxlravas(ular origin i.s noi impiud by thus 
presentation <»f tlie fails It is dear th.it the lapillary 
.systi'in desenbed would add to the endothelium ol the 
larger ve.ssels the amount represented m a dose and 
extensive network throughout the marrow. ]n the 
light of this. Siihm’s work on tiie origin of lilood-eells 
in the ehiek embrvo is rev lewed. 'I'iie siuusoids 

ot tlie autlior’s text are the venous fajnUanes of most 
other venters. There is much to rerommend tlie new 
term. Another point of interest i.s the author's 
deserqition of the relation between the ve.ssels of the 
marrow and those of the j)cru)steum, and of the eom- 
jMiet tissue of the duqihy.sis. 

Die Vegetation der Erde. Hcrausgegehen von ITof. A. 
Engler und Prof. 0 . Drude. XV.: Die Pjianzenwelt 
der holivischcn Anden und ihres ostheken Vorlandcs. 
Von Prof. Dr. Th. Herzog. Pp. viii + 258. (Leipzig : 
W. Engelmann, 1923.) 27,000 marks. 

The first part of the work under notice deals with the 
physical geography of Bolivia, a country eompri.sing 
both high Andean tableland and moist tropical forests. 
This is preceded by a short accotint of the various 
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botankal expeditions to Bolivia, one of the most 
important being that of Weddell, which led to the pub¬ 
lication of his classical “ Chloris Andina.” Dr. Herzog 
has made two expeditions himself, and tlie book before 
us is largely based on his own extensive travels and 1 
observations. 

The second part is divided into chapters dealing with 
the several groups and families of plants wliich com¬ 
prise the flora. The characteristics of the formations 
are described and a brief account of the different eco¬ 
logical region.s found on ibc west and e^ist sides of the 
Cordillera and in the high .^ndes is also given. 

In the third and largest part, the types of vegetation 
and the history of the flora arc more folly dealt witli, 
and throughout the. book there are numerous gj)od text 
figures .showing the different types of vegetation from 
the low lands of the (Iran {’huco, tiie easteni edge of 
the Cordillera, the Savanna region of Santa (Vuz dc la 
Sierra, and the vast high Andean region wliich has so 
remarkahh* a flora. There is also a useful short chapter 
on the cultivated plants of Bolivia, and three vegetal ion 
ina])s and jflans conclude the s olume. Timmghout the 
book the author indicates the aflinities of the flora to 
the floras of adjacent and distant f'ountries. 

(t) .-f Texi Book of Dental Anatomy and Pkynolofiy. By 
John irinnphrey.'} and A. W. Wellings. l*p. vin + 
.^2.v (Condon : B. Arnold and Co., r<)2,p) iOv.net. 
(2) .‘1 Manual of Human Anatomy for Dental Students. 
B\ K. Brainiile Green. Pp. X1 + 2O3. (London: 
Benn Bros,, Ltd., lya^v) 

WirniN Its necessary limitations, each of these l)ooks 
IS adrniralile. Half of (i) is devoted to comparative 
dental anatomy, being a well-written and .siraight- 
lorwaid au’ouut ol an intricate subject w'h:oh may Im* 
expected to contrilnite considerably to the education 
u& well as the instruction nl dental students. II it 
fails at all it is when too great a desire for (he brici 
and ilertnite leads to siuh .statements as that “the 
adoption of the erect attitude led to tin* jicrfecling of 
the liarid. that marvellous jiiece ot mechanism by winch 
man’s jirogn-ss became assured, and m <-()nsc(}uence of 
this (iirne the iricrcasc in iTanial capacity am) intel¬ 
lectual ilcwclopment.” Such a statement, moreover, 
doe.s not repre.sent current views. 'Die less general 
matter is excellent. 

(2) Mr. Green has filled a gap in the .senes of text¬ 
books. Ills m count ol the salient features of human 
anatomv i.s w'ell arranged and well illustrated, and he 
has shown great discretion in necessary om»ssions. 
The ligaments called “ alar or check ” in the text are 
marked *' accessory ’’ in the corresjionding figure; 
but mistakes are few. 

Die Pfetl^tfie : nark ei^enen ioxikolagischen und ethno- 
logischen Untersuchungen. Von L. Lewin. Pp. xi-l- 
517. ([.eipzig: J. A. Barth, 1923.) Grundzahl: 
13 mark.s. 

Dk. Lewin'.s monograph on arrow poisons is one which 
neither students of toxicology nor those who are inter¬ 
ested in primitive science and methods of warfare and 
the cha.se can afford to neglect. Its comprehen-siveness 
and careful attention to minute detail are such that it 
IS not surprising to learn that it is the product of some 
thirty years’ study and research. In an introductory 
chapter he surveys liriefly the early u.sc of poisoned 
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weapons, which were well known to the ancients and 
may, the author thinks, go back so far as late palaeo¬ 
lithic times, if, that i.s, his explanation of certain 
grooves in Magdalcnian lione implements^ is correct. 
He then goc,s on to describe in detail the variou.s forms 
of poison, both animal and vegetable, in use in all parts 
of the world, including Europe m early hi.storic time.s. 
Not only does he deal with their preparation, but he 
also considers their chemical composition and gives the 
result of experimental oh.servatiuns of their effects and 
the length of time in which these effects are produced. 
Special attention has been given to the wTll-knowm 
Upa.s or I poll jM)ison of the Indonesian area and the 
curare of .South .America, and in both I'ascs interesting 
arcoimt.s of tlicsc poisons arc ([noted from early 
travellers. 

A Halioahst in Hindustayu By R. \V. G Hingston. 

Pp. 2i>2+io plates. (London: II. h. and G. 

Witberby, 1923.) i6v. net. 

Imbuki) with the .spirit of Kabre, and posse.ssiiig inin li 
of his ingenuity and accuracy, Major Hing.slon gives a 
fascinating account of sonic of the ants, s{>ider.s, and 
dung'liurying lieetles that he has watched and sub- 
jeeted to various experiments in a small jnitcli of jungle 
in the l‘'yzabad di-stnct. Ot the many good thmg.s 
that he sets lieforc u.s perhaps the mo.st interesting are 
his observations on tlie power of comniunieution with 
one another that is possessed by ants, and on tlieir 
seaso of direction. That an indis'idual Pliidole aril 
having found treasure afield is able on returning to tlie 
nest to send forth direct to the treasure and unescorted 
an army ol its tcllows, compels mir wonder. Tlie 
autlior. Iiowcwr, sliow.s coiu’incingly by reference to 
other sjK'cies how jji all probahihly lliis amazing laculty 
has been evoKed from very .simple and perfectly 
intelligilile lieginmngs : -guidancc of one follow'er by 
actual touch along the wlmle route is the starting point; 
progre.ss towards the complex jihenomenon cxhibitetl 
iiy I’liidole dei>endcd on MKcc.ssive refinements 0! the 
olfaitory sense. That sense of direction is possessed 
seems proven by the experiments cited : but “ it is 
quite inexplicable to us.” 

La Chimie el Vviduslrie. Numero special, mai 1923. 

(CongrAs Exposition des comhu&tible.s liijuides.) 

Pp. 852 ^ xcii (Paris : 49 rue des Malhurin.s, 1923.) 

n-P- 

La Sneiete de Chimie Industrielle urgani.sed in the 
month of Oclolier 1922 an International Congress on 
Litjuid Fuels, which appears to have fulfilled the objects 
of the Society. A very large number of scientific and 
practical problems, due for solution, were disctis.scd 
by tlie members of tbe Congre.ss. 'fhe results of their 
labours are seen in the 800 pages of this volume, 
which in effect liccomes a text-book illustrative of 
current procedure in the winning and in the utilisa¬ 
tion of liquid fuels. Much is said of the prospect of 
future supplies, but little can be known with certainty 
in view of the doubtful duration of the yield of known 
wells and the unknown possibility of the disco^■ery of 
i further oil fields. So small an area of the world lias 
yet been surveyed, and so little is known of the (jngin 
of the various oils, that the time is not yet ripe for the 
formation of broad policies. A watchful, waiting 
attitude Is the only scientific one. 
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Letters to the Editor. 

[ The I'.iiitor diH's 7 )ot ho'd htm\eif tes/vmsible lor 
o/'i/iii)n\ cxf>Te%si'd hy ht\ tot respomienl’i. Neither 
L<ui he ufiilcrlakf lo re/to-n, nor to correspond ‘with 
tht lurilcrs of^ tejeded niantncnptx interuied for 
lh:s or any other part 0/ \\irRK No notue is 
tali /I oj anonvnious tomnmminftons ! 


(Correlation of Upper Air Variables. 

I DO iiol sfo lit.it I’njf Mahalariohis {.\An:Ki>. 
S('])tcinbcr I, }) lias Rivt;n anv K(Xk 1 reason for 

the .st.itcincnl tiiat llu' corrt'l.ituai coeflicienis that 
I lia\f olitauic! fioin tlic balloon ascciiLs arc 

to be taken as the upper limit ot wlial is possible, 
cxteptinK lli«it < apt IiourUis workinj.; on .1 tbfliTent 
s\'stem in one spet.itie iiislaine has obtainerl a lower 
value I fret'h' admit tliev may Ik: utomk . unless 
one has .l \(T\' lar^e sample one always has to reckon 
with the(asu.il error ot a i »)tTel.ilion toefficieiit, but 
tiu re seems no reason W’h\- 1 sJumld not ecpially well 
atiejit 1 >r ( luipmaii's tomhiston that thev are too 
Inv\ 

iakuiK Prof Mah.tlanobis’s e<pjation (1) (Memoirs 
ot the Imhan .Meteoiolo^iuat l)ep,irtinen(, \ol .k.mv , 
pt It , p 12), Uansposm{=; it somewhat, and re- 
.ni.in^jin^i, we yet the followniK expression for the 
eoriection for th<' <)bs(T\alional errors' 




Vi 1 


I s, , '•i . . ^-’=1 


I I ' ti 


r ■'*' 

' f 


wiieie 1 and v denote tlie true <iepartnres from the 
mean. Aj and I’j the<>bser\ed departures, .iml it and h 
the errors 

I.<‘1 ns iak(' the sjHvial (usc of the correlation 
between pressure ami 1em[)eratnre at a fixed lieiKhl 
between 4 and ^ kilometres Here is e<]ual lo 
o anil the ratios s„/s, and sjs, arc known lo havi' 
a \.iliu‘ of about i '5 

Subslitntin^ apjiioxiinate numerical values the 
correction is 

O*2o(o-S5r,„ I O'H.sr,,, 1^,) ) o- 04 {o -85 - 

Owinn lo its comparativelv lunb mimencal co- 
eliuiont the tirst bracket is tlic ini}>()rtanl one, and 
a nej'alive correctum rt'quires Ibat and should 
be nej’alivc and .iiul positive I can sc*!* no 
reason why the correlalion values slionld l>e anytiniig 
but casual; they will Lcrtamly be small Moreover, 
X ami r are pbsituclv ami highly correlated and 
therefore r.,> and r^y are likely to have the same 
sigi^; so are ami r,„. lieme it does not .seem 

likely tiial the term can supply a large correction 
cither positne or negative. 

In tile .second lirackel the coeflicicni is certainly 
jiositive fttr the' special case where a and h refer to 
the" errors of ti'inpcralure and pressure at about o 
kilometres height 'Fids is apparonl because Vj is 
calcnlateil bv Lagrange's formula aiul a positive value 
of (<r) increases the value of Vj and therefore increases 
[b], but tlie casual error of Vj <lue to faulty calibration 
or imorreii working up will prevent the correlation 
between w ami b being as higli as o 85 and the term 
will bo positive. 'J'he third bracket is the st|uare of 
a small quantity inultipheil by 0-02 ami is insignificant. 
'I'lms It appears probable that on the whole the com¬ 
puted correlation coclhcients aic somewhat too low'. 
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There can be no reasonable iloubl that the correla¬ 
tion tielween certain s-anahlc.s m the upper air is 
very high, and any theory of the genesis of cvi lones 
and anticyclones to be satisfactory must account for 
such correlation 

1 should like to aikl that 1 have nev'er thought 
that the seat of atmo.*«pherir disturbances was in the 
stratasjiheie, but, since iijijier air observations have 
Ix'cn available, have held that the winds of the gimeral 
circulatuni in the upper part of tlu* trojiosphere are 
responsible tor the formation and mainlenancc of 
cvclonts This Ills in siitisfactonlv with the known 
varution.s of fiunpcraliire W 11 Diki-.s 

Henson, Wallingford, Herks. 


Greek Orthography In Scientific Names. 

11 IS (lifluult, as correspondents in X vi i i<i-; have 
noltnl, to proerve orlliogrtiphy in scientific names 
tliTived from the (h'eek A good example oi the con¬ 
fusion which has been allowed to liecoiue inevitable 
<x'< urs in the similantv of the generic title ol two very 
ilissnnilar shrubs, Chioiianf/iii^ I’lrj^inuu has i)cen 
nanunl Irom >:“*■«■—snow - beL.inse ol Die masses ot 
white bkissoin it be<irs at mid.sumnier , w Ink* 
ait/liif'. tiaiiiiiiis, flowering in nndvvinter, ought to be 
written (. Iteinnnuaillius, from winter To 

emh of these Greek generic names a l,;uin adjective 
has be<*n tackeil, wimli serves to distinguish the 
s|x-cies, but may offend the scliolar 

1 li.umDi I M v.wvi !.i 

.Monreilli, Whauphil), 

Wigtownshire, .N 11 


X-Rays anil (Crystal Symmetry. 

1 r has long liccn recognised Lliat angular mcasuri'- 
meiitsdonol always currv one IxA’ond a determination 
of the system, and that other methods ol investigation 
are needed if the erystai is to be assigned to its ehess 
of svimnelry. Jbit ditlcrent methods do not always 
give the sanie result, so tliat some principle of dis- 
cnmmalion has lo be adopted In tlie jiast the 
principle nniversallv applied has l)ecn th<it of greatest 
common measure, the crvstrd being eorrespondnigiy 
relegated lo the highest cla.ss, tlic svinmetrv oi which 
IS common t<» the various synimetrics obsiTved (111 
most c<ises this leads lo the lower of two observed 
symmelru's, since the symmetry of one is generall}' 
vvholiy contained m that of the other) It must be 
noted that all class assigiiincnls are provisional and 
liable to modification {necessarily in the direction oi 
lower svmmetrv) as new evidence is fortheommg 

'I'he above svmmetrv has hitherto always been 
regarded as the true symmetry of the internal struc¬ 
ture. This view has been somewhat questioned by 
K T Wherry (.-fmer J 5 r/., 1022, vo] 4. p. 237) and 
repudiated by K. W. (i. Wyckoff {ibid, vol 3, 
p 177; vol 4, p -lOo)- It IS miicli to be regretted 
tliat considerations of space prevent any discussion 
of Wherry’s paper, for it is in many ways suggestive. 
'File issue raised l>y Wyckoff is, however, more clearly 
iletincd. As a result of a renewed X-ray examination 
of sal ammoniac he finds that there is no possible 
inotlcl which will simultaneously satisfy 'i'schennak’.s 
symmetry', deduced from surface studies, and the 
X-ray data (a model can be found to agree with either 
of two higher symmetric's, the ambiguity arising from 
an impossibility of placing the hydrogen atoms on 
account of their small scattering power). This leads 
to an enlirclv new definition of symmetry, as being 
that of the constituent parts (the atoms) as revealed 
bv X-rays. The evidence of such surface phenomena 
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as face development, etcli figures, and tlic like, is 
discussed and finally dismisst!fl as mitruslworthv— 
apparently on the sole ground that some crystals are 
known to exhibit ilifforenl gemnetneal sviuinctnes 
when grown or dissolved under different conditions. 

An examination of Wvekoli’s and Tschermak’s 
p.ij)ers would seem to leave no doubt concerning an 
actual clasii between tiic two symmetries, but ns 
\V\'ckoff’s explanation is {]uite unacceptalde I would 
discuss it h(*rc* iiiul adil a few suggt'Stioiis, which may 
contribute towanls an eMuitua! solution to a problem 
of great c<unple.\il>- 

The <juestioti, w ijctlicr svmnudrv of structure (llierc 
is no (Hher n-al svinimdry) can 1 k‘ deduced from sur¬ 
face obsfT\'ntions, revol\ es round the following tvpical 
case, in whicli oliserv.itions on etch figures ran well lie 
omitted, for ilissolulion is the inverse of growlli 
Among the faces cxhilnled by a (.ert.un ortliorhoinbic 
siihslancc are those of a rigliL tetrahedron, sfimelmu's 
hut not always accompaiiK'd bv thos<' <il the corre 
hilive left tctraheilroii In the former case the 
.svminetr\' a^ijicars to be holoaxiai, the crystal belong¬ 
ing to the category of enantiomorplums figurt's, 
vvlulc in the latter case the symmetrv is apparently 
holohe<lral, and the crystal is uleiUical with Us mirror 
image I'ivcn in the case of such apparently ambigu¬ 
ous evidence the cryslallographer bi'licvcs he can 
determine thi' correct symmetry of structure. 

In an\- crystal liaviiig the lower .symmetry, similar 
din'clions oi'cur in sets of four, geonietricallv cx]>rt's- 
sibh‘ as normals to a telraheilron. Tins offers a 
sinijdc striuliiral mtcrjiretalKui ol the observed fact 
that if the conditions at the surface are suitalile 
for the appearance of one fac<‘t, the other Ihri'c 
are sinniltaneously ih'volopcd. In other words, the 
structure is controlling tlic surface. Ibil the con* 
ihlions may simultaneously be favourable for a rcvisd- 
incnt bv the structure of anotlu.r set of inorphog<*netic 
iliietlion.s -With th(> pnxiuction of the left tetralie 
(Iron 'I'he ilcfimtive dioicc of tlie lower symmetry 
IS still se(*n to afTord a .simjile correlation between 
structure and surface Now consider the nnplicatiou 
of the selection ol the higher .symmetry, demanding 
the slriatuiMl .snlisistcncc of similar ducclions m 
groups of <-ight msicail of four. 'I’lie simultaneous 
apjiearance <d the two tctralicdra is accoun1<sl for, 
but not i 1 h‘ occasional development t)f tJie right 
tetraliedion alone (or alternatively ol a left tetralie- 
dnm alone, if this ever tK’ciirred), There is no longer 
an\’ simple explanation for a tetrahedral develojmient, 
as opposed to a developiiumt of four facets at one end 
of the crystal (heimmorphic), or of three faads at one 
end and the fourth at the otlier. The possibility of 
correlating form and .structure vani-shes just as utterly 
as ]f the Crystal were boundeil l>y an irregular or 
curved surface. 

Now the above substance, like thousands of others, 
shows no trace of curvature but obevs Hauv’s Laws of 
Symmetry and of Simple Multiple Intercepts. Some 
crystals are, liowever, known wliicb arc partly bounded 
by plane and partly by curved faces, and the question 
naturally arises whether .such curved boundaries 
admit of a simple .structural iiiterjiretation. For- 
timalely, the invention of the two-circle goniometer 
permits of the exact exploration of a curved surface, 
and a recent oViservation in the Oxfonl laboratory may 
now be put on record A substance closely allitsl 
to the one already discusseil, in addition to plane facets 
of negligible symmetry import, exliibils large curved 
tracts arranged tctrahedrally. Moreover, there are 
two kinds of crystal, the curved tetrahedron of one 
being the mirror image of that of tJie other. If the 
crystals were mixed together, they could be separated 
by hand. It is evident that the apparently irregular 

NO. 2814, VOL. I 12] 


bouudarv’ of certain crystals is hemg reduced to the 
same rule of law and order a.s is olieyed by the planc- 
faced crystals of the text*books 

Such results as the foregoing are held by a growing 
IhkIv of X-rav workers to have no exact structural 
implication. Ixdng coiUaminattsI, as it were, by the 
non-crvslalltne influence of the surrounding fusion, 
solution, or \apour It thcrcioie seems desirable to 
press the argument home into the .structure. Exactly 
.seventy-five ve.irs ago a young cryslallographcr was 
examining a problem that had long vexed several 
.■Vcad<*mics of Science. I'lu* jiroldcm had in fact been 
pronounced insoluble onlv three vears previously, 
imt the tiiiv tetrahcilr.il facets, occasionallv oii.served 
in certain crops of <T\.slals and not in others (a fact 1 
know from ex|H*ru'nce). proved .sodium animonium 
“ nicemate" to he an iniposTor, being in fact a 
conglomerate of <!- and / - Lirtratcs Jn this way 
Pasteur showed there is .something of ummpeachable 
inlegnly on the surface of a crystal something 
winch when projierlv interpreted can be made to found 
a new provime of a science ilealmg witli liqnuls and 
vap^nirs 

Hut this js not all A l.iter (ns also an earlier, hut 
forgotten) advance m tlic classiliiatioii of crystals led 
to tJie recognition that out of tlurty-two classes of 
cry.stal svnimetrv. there :ire eleven cnantiomorphous 
cl.usses . namely, tlie asymmetric class ot the anorlhic 
system, the tartaric acul cla.ss of the monoilimc, the 
Tkisteur class of the ortliorliomlnc. and two clas.stts in 
eacli of the r!iom)«>hc<lra), hexagonal, tetragonal and 
cubic systems It lollows indubitably that every 
substance winch is ojilically active in solution belongs 
to one of thos<' c 1 as.ses Happily, the most imjiortant 
systems statistically are tile first thrtH: mentioned, 
atul a recent count has shown tliat some ^0 structures 
(an isomorplums group being regarded as one struc¬ 
ture), repre.sontmg <>3 per cent, of optically active 
subslances on the crystallographic record, are thus 
flelinitely known as to iheir cla.ss ot .symmetry, There 
are pos.sibly two tJiousand more, lying indeterniined 
in the specimen cupboards of the chemist for want of 
a crv-stallograplier on llio stalf to examine them. 
(I'anailhetirally, 1 wouhl point out that Sliearer’s rule 
could well l)e by an X-ray examination of those 

substances, which in solution have a truly asymmetric 
<onfiguration If, for (‘xample, the anorthic tetra- 
h>drat(sl acul strontium tartrate were found to 
conlam more than one molecule to the unit of structure 
- -or seignettc .salt more than four—the rule would be 
iiifnngecl) 

Hnfortunalely the Pasteur generalisation is not 
applicable to all crystals, so lliat a careful examination 
t>f the surface, ckerl out by a determination of certain 
physical pro[>crtie.s, is still demanded for the great 
majority of suhstcincos, namely, tlioso inactive in 
solution and. owing to a certain limitation, tho.se 
winch are only active in the crystalline condition. 

'I'he above will, perhaps, be .sufficient to sliow tliat . 
surface studies Icafl low.ifd.s a real knowledge _ of 
crystal symmetry, provided they are interpreted by 
the jmnciple of greatest common measure. In 
imlividual cases the knowledge may not lie complete 
at tlu* outset (every determination being in a sen.se 
provisional). It may have to be modified with 
accretion of evidence, in winch connexion it is a highly 
significant fact* that whenever tliere has been such a 
modifica tion in the past, as a result of a study of such 
•structure properties as pyro-electricitv or optical 
activity, the modification has ali\fays been towards a 
lower symmetry, i.e. towards a symmetrv which 
experience proves might equally well have been offered 
(if only on one occasion) by the .surface, if tlic crystal 
had been grown or dissolved under a greater variety 
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of cojiditious. On tfie; other hantJ. the symmetry 
<lefTt.-in<lt'fl by the X-rny work on sal-ammoniac is 
Inf^Jicr limn tfml of the crjstallographer. It is, 
llK'refori*, not tiie ciystiil symmetry (the complete 
jjli> si< o-ciienncal symmetry on wlncli crystalloKraphy 
aiul Its olislioot stereociiemistry are based) but a 
j)S(mhJo symmetry—a piicnomeiion w'ith which the 
< rystallof^rapher is familiar in other connexions. It 
inav ac(;(jnimf»lv well be lernici! X-ray symmetry, 
m order to <ijslinj^iush jt fr<jm other pseudo-sym- 
mctiJcs 

Nf)v\, whatever may be ilte true cause oi this X-rav 
syinmelrs, tlu* explanation by X-ray xvoikers 

IS .snif^iilarly iinconvnitmg. So tar from harmonising 
a pre\'i<msly orf^anised body of hu t mul mlerprelation 
of proven worth with the ik-'w results, the explanation 
relies whollv on tlie data ol*t;nned from the X-ray 
lube, and discounts liie xalm* of surface evuleiice, 
almost on principle- for howexer ambif»uons siiriace 
evidcm-.e may bo m < ert.iin < rystals, il cannot Ik; fairly 
held to a])plv to .sal amniomac, in which plane fares 
of growth, llie run of their stnatifins, anil the oruiita- 
tion of ctoli liffiiros all demand the saim* ehuss of 
symmetry. It is surely oln ious that the real explana¬ 
tion imisi take eijiial cof’iiisanee of all well-established 
facts, meJmhnK tliose i-ollccted by tiie aid of the 
Ifomoineter, nucroscope, polarimctci, and. last but not 
least, the tesl-tiihc. all sueii fact.s being apparently 
eiinally preidous in this province of crystal .synimelry. 
The jirohliMii is to evaluate the results Jrom all Ihesit 
instruments without midulv eU'vatmg or ilepri'ssmg 
this or that section. My oxvn viexvis that the ultimate 
solution awaits the ihscovery of a now inclhoil, which 
shall tell ns as much about tlic chemical aspect of 
crystal structure as the X-ray method docs alKuit its 
pJiysical side. 'J ims warned, a reader will not exjiecl 
too much from the following jiaragraplis. 

As a preliminary, it seems necessary to clear up a 
widesfiread nnsajipri'liension conciTiimg the results 
of X rii\‘ inxestigation. It lias not infrequently liecii 
stated that tlic recent work on organic coinjiounds has 
proved the existence of the molecule in the oryslalhne 
condition 1 do not know how' this misappruliension 
arises, for a j)enis<il ul Sir William Bragg's original 
paper, in this ilonuiin, sliows that the moluciile is 
as.Mmu'il as a working liypothesis The real position 
is that the X rav method c<fn scarcely ever Iw ex].K'Cled 
to prox'o molecular structure. It is now generally 
accepted tliat the origin of X-rays (ns also the seat of 
th(Mi diftractmn) la's near the nucleus, and not in the 
feu pi'ripheral xalencv electrons xvhich proxide an 
occupation for the ciu-imst 'i'he X my mcthixl has 
the defect of its qualities . in revealing the atomic 
positions in a crystal, it ignores tlie nioleenlar asp(x*t 
eomjilelely In tile <’ast* of naphthalene the method 
reveals the pre.seiiet* in the erv.stal of pockets, each 
containing a mass of material hax’ing the composition 
^•8 oH,s (if ariytlimg. then, m tins ease it r<*vi’aJs polv- 
meriseii molecules). Tlie interpretation natiinUly 
takes a rnoleeulnr form, because anv other woukl l>e 
chemically alisurd , I>ut so far as anytlmig of the 
nature of chemical “ bonds ” is conceriietl (or of a 
union of certain atoms into a molecule) it is, relatively, 
a waste of time to appeal to the X-ray bulb. The 
proper appeal is to the test-tube 

A similar remark applie.s to the typical inorganic 
case of sodium nitrate. Tlie cry.stal model of the 
X-rav analy.st alloxv.s an interpretation of a structure, 
xvhich has been electrically resolved into .sodium and 
nitrate ions, l^ut it might also be inteiqireted as a 
line mixture of sodium, nitrogen, and oxgyen, or even 
as an ionised sodium nitrite plus oxygen, m which the 
latter strives after geometrical symmetry and succeeds. 
There can ol course be little doubt that we are dealing 
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j With the first alternative, becau.se it i.s po.ssihic to 
I crystallise a solution to dryrie.ss, and redissolve the 
salt without any appreciable evolution of nitrogen or 
formation of nitrite. H may be added that although 
ionisation of a cry.stal salt into electrolytic parts is 
extreiiiely protiable, it has nut yet been proved by 
the X-ray methoil (Debye and Scherrer's work on 
lithium fluorkle being generally held, in particular by 
W L. Bragg, to be inconclusive). 

In this purely atomic reaction of molecular matter 
to X-rays (proved to the hilt by the pioneering work 
of Barkla and later by Moseh'y) then* would .seem to 
he a possibility of obtaining a higher symmetry than 
by the pliysico-chcnncal methoil of surface studies. 
The n'^Jc played by the physicist’s atom m his state¬ 
ment of .symmetry is that of a .sphere. This may I e 
true so far as X-rays are c-oncerneil, but .scarcely of 
the cry.stal, h>r valency forces must be taken into 
account. The qui^lion therefore arises whetlicr the 
replacement of a sphere bv a humped .surface (or, 
alternatively stated, whether a consideration of the 
movements of valcn<*y electrons) will serve to degrade 
the synimelry, not inoreh’ of the individual atom.s 
[ns, it must) but also of the structure as a w'hole (as 
it might). If this is friuncl to be the ca.se there is an 
obvious explanation of a pseudo-symmetry, obtain¬ 
able by the X-ray method. 

An oxaminalion of thi.s problem shows that no 
lowering of symmetry can result from single valencies 
(I have, then, no explanalion to offer for sal- 
ammoniac), but with the double bond (the double 
sluinng of electrons), wJiicli first becomes pos,sil)le 
with a dival(‘nt atom, the symmetry may, inrieetl, 
be rlcgraded, always provuied that the atom occupies 
a “ specialised ” position m the structure, i.c a 
position in winch it may he the seal of centro-sym- 
metry or interceptu) by a ])laiie or axis of symmetiy'. 
In a crystal of sodium nitrate, for e.xainple, wo have 
probably todealwitli Na* and NOa". li the oxygen 
be nioiiovaleiit, or divalent with the doubh' bond 
lying in the basal plane of the crystal, the symmetry 
IS still that of the atomic crystal of tlie physicist; hul 
if the doubh* bonds be arranged in a manner .suggested 
many years ago. xvuhout any reference to X-rays, by 
J. K. Marsh and myself (J. Cliem. Soc., vo'l lo-^, 

p. H45). the N(>3 group ai^fjuires tiic symmi-try of 
quartz, and so does the crystal as a whole (the new 
” space group ” or point system being , hedorov, 
4O ,v; Scliociitiies, Such a crystal would be 

indistinguishable by the X-ray method from the 
atomic crystal of the jihysiciRl, but would presumably 
betray its lower symmetry, when allowerl to grow ur 
dissolve in its solution. A similar theoretical pu.ssi- 
bility holds, of course, xx'ith the calLitn group, the e.xtra 
electron given up by Ca*'' making up the corresponding 
ileficiency in an atom of carbon as compared witli an 
atom of nitrogen. 

The real stale of uffains is evidently not as described 
alxivc, for the .symmetry of the calcite groujj and of 
soiJium nitrate is not that of the quartz class. It 
docs not ncccssaniy follow, however, that the crystal 
is exactly as it has been left by X-ray workers. Jt 
may be a “ racemic ” substance, consisting of alter¬ 
nate basal strata of d- and f-carbonatc or -nitrate 
groups, interlaminatcd by charged calcium or sodium 
atoms. Examination of the new model shows such 
a crystal to have both the correct symmetry and the 
same space group as the purely atomic model (Fedorov 
47 h, Schoenflies but with a crystallographic 

vertical translation equal to twice the old value. 
From the X-ray point of view, howev'er, the vertical 
translation would be as before, for X-ray.s would 
scarcely appreciate the fact that they are deling with 
cnantiomorphous groups of valency electrons. The 
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case is not analogous to racemic acid, for there is no 
enantiomorphism of the grossly material nuclei or 
inner swarms of electrons. 

It need scarcely be added that the optically active 
sodium chlorate (or bromate) follows the above 
scheme and is in agreement with recent X-ray atomic 
models. The instantaneous racenu.sation on dis¬ 
solution may well be attributed to the delicate nature 
of a purely electronic type of enantiomorphism. 

The above suggestions are possibly open to the 
objection that they are too elusive to be put to an 
experimental test. This leads me to suggest material 
for future investigation, which may help towanls a 
decision. The rhombohe<Iral dithionates of calcium, 
strontium, and lead are usually quoted as having 
four molecules of water of crystallLsation, thus, 
PbSgOg, If this is really true, it would seem 

to follow that the crystal unit must contain six. if not 
twelve nr even twenty-four, molecules of the salt, and 
that no successful elucidation is to be expected with 
present-day X-ray technique. Rut a rhombohedral 
crystal with four instead of three nr six molecules of 
water almost amounts to a contradiction m terms, 
and the early analy.ses of these salts (ignition to an 
anhydrous sulpliate) are perhaps not conclusive. A 
parficularly simple crystal .structure is consistent with 
a hexah)’dratcd salt; m fact any eventual proof of a 
four-unit cell would determine the water content as 
securely as a chemical analysis It is therefore con¬ 
ceivable that the structure is modellc'd on the calcitc 
pattern (four molecules to the Bragg unit) according 
to the following .scheme : 

.. . [ 6 H, 0 JPbi' ... (),S*--SO, . . . |6IljO]I>b+^ . . . 

an<l that we shall have an X-ray p.seudo sym¬ 
metry, tlie atomic assemblage ap{)canng to have the 
symmetry fif calcite, while the crystal structure has 
the .symmetry of cjuartz (the crj'.stals arc optically 
active, but not the solution). Tlic rhombohe<lral 
(or hexagonal ’) anhydrous potassium salt may, 
perhaps, follow snmlar lines, but the crystallography 
IS .somewhat obscure 

No goexi purpose would lx* served by following out 
the consequences of a dcfonnalion of the RO, group 
into lower sy.stems of crystaili.sation. Nor nec<l the 
case of an KO< grou]) be discussed, as it does not seem 
to oiler any likelihood of pseudo-symmetry. 

As previously indicated there is no such possibility 
of pseudo-symmetry astlic above, when no atom, ion, 
or molecule occupies a specialised position in the 
structure. None is therefore to be expectwl in any of 
the ^20 optically acti\e structures previously men- 
tioneil. In theory, then, we have here another 
possible w.iy of testing the above suggestions, but 
practical cqnsideration.s, unfortunately, rule out any 
likelihood that the X-ray analyst will be able to 
determine any kind of symmetry m such complicated 
compounds m the present generation. In Astbury's 
recent investigation of tartaric acitl the .symmetry 
had, perforce, to be assumed 

The only other possibility that has occurred to rac 
is that the arrangement of the internal electrons (as 
opposed to the chemical electrons) may affect crystal 
symmetry ; but as it is difficult to see how this could 
have any physico-chemical manifestation at the 
crystal surface, it has not been further examined. 

In conclusion, it will be realised that the work on 
sal-ammoniac may represent a turning point in the 
history of the X-ray method, for no matter whether 
X-ray symmetry be held to be a pseudo-symmetry or a 
true symmetry, the practical consequences are the 
same. As emphAsisecf by Wyckoff, the X-ray analyst 
must henceforth look upon crystal symmetry with 
suspicion, and not be led astray at the outset of his 
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interpretation, l^nfortunately, this leaves Iiim in the 
air so far as symmetry is concerned, and implies a re¬ 
vision of many past models. The symmetry of calcite, 
for example, from the X-ray point of view is not 
necessarily the symmetry of Hatty. J'o the crystallo- 
grapher it will remain so. iintii such time as new 
evidence shall ilemand a lower symmetry. 

The following summary may be useful. Each 
crystal has a definite symmetry— tliat of a structure 
of a physico-chenncal order of complexity. At the 
present lime the only way to determine this symmetry 
is to .study the surface or make use of such a generalisa¬ 
tion as the Pasteur principle, which has established 
itself on a permanent foundation. .‘Vny higher sym- 
metnes are pseudo-symmetries, and have their origin 
in a suppression of certain determinants. A notable 
example is X-ray symmetry, for it is compulsorily 
based on an atomic conception of crystal structure, 
and not on the molecular basis tiemanded l>v a wealth 
of chemical facts. An attempt is made to brulge the 
gulf between X-ray symmetry and crystal symmetry, 
but it is felt that the real solution is not yet in sight, 
owing mainly to the lack of a general chemical method 
of investigating crystal structure in silu. 

T. V. Barker. 

University Museum, Oxford, 

September 8, 


Some Curious Numerical Relations. 

In the course of a senes of compntalioii.s it was 
noticed that the ratio of the mimcncal values of the 
following pairs of ()uantities is in each case an integral 
jxiwer of ten. Tins curious relation is so .surprisingly 
exact tliat it seems worthy of record : 

(A/iJr)* 1 -(>8800 X U)-®* erg® sec ® 
e*/Ko ■ 1-08804 * ^1”* cs. 

'■ •1774 lo'" ra 
A/// }-777 io-“ .sec. deg. 

- 8-ouoi >■ lo’** gm. 
t* - 8-9yi(> X 10*" cm.® .sec.'® 

*'1 c ; m . 

e/j«o -■5-3050U < 10*’ es gm. ^ 

The symlMil ei has been used to denote the electro¬ 
static unit of charge, tlie radius of the first Bolir ring 
m hyilrogeii, Knthe dieleclru. lonstant of a vacuum, 
A the gas constant per molecule, the otlier symbols 
have their usual significance Tlie values tliat'served 
as the basis of llio compulation were those just given 
for c, e/Wft, and c, and tlie following: h, 0-554 ^ lO'*’ 
erg sec ; tlie faraday, .1-89305 x 10’* es. per erimvalent ; 
the volume of one gram-molccule of ideal gas at 0“ C. 
and one standard atmosphere, 22411-5 cm® per 
mole ; and 0" C., 273-1° K. 

N. Erni'.si' Dorsey, 

1410 H Street, N.W., 

Washington, D.C. 


Lichens and their Action on the Glass and 
Leadings of Church Windows. 

I have read with great interest the paper by Dr. 
Ethel Mellor in Nature of Angn.st 25 and I should 
like to refer to one or two points. 

The paper gives the general impression that the 
decay of ancient stained glass is produced by the 
action of lichens. This has frequently been suggested, 
but surely the reverse is the case—the decay of the 
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glass is not due to the presence of lichens but the 
undoubted growth of lichens on it is due to, and 
subsequent to, the glass being decayed. 

Tile immediate cause of decay and the formation 
of the ciiaracteristic pit holes is surely due to chemical 
and physical decomposition, and it is only when the 
glass is in an advanced state of decay that the lichens 
hnd in the disintegrate<l glas.s accumulated in the 
nits a soil suitable for tlieir growth. {For details 
1 would refer to an article in Nature of May 2, 1907.) 

One finds, m fact, that the degree and cliaractcr 
of the corrosion i.s determined by the chemical 
composition of the glass. The statement that the 
glass of liie twelfth to the fifteenth centiuy' shows 
a slower rate of alteration than that used later needs 
sonic modification. The glass of the twelftJi century 
was of good (juality and shows little decay, but there 
was steady deterioration from the thirteenth to the 
beginning of llie fifteenth century ; the glass of this 
latter period shows the most pronounce<l decay 
After this lime the composition of the glass in general 
steadily improved. 

The point I wonlfi particularly challenge, however. 
IS tijc suggestion that windows slionld be Ireatcil with 
a liquid mastic to jircveiit tlie growth of lichens. 
1 am not (jiiitc sure if this is inleiuied to apply to 
new or old windows. If t)ic latter, surely the reimsly 
is a thousand tunes worse than the disea.se. If the 
former. 1 suggest lliat the yiroper way to prevent 
the gixiwth of lichcMis is to jirevent the decay of the 
glass winch enables them to gam a foothold. That 
can be done onlv by ensuring that glass of a coni- 
po.sition which (uisures durability is used in new 
windows. As a matter of fact the glass used nowadays 
as a rule leaves little to be tle-sircsl in this respect 

One further point occurs to me. 1 have made 
many analyses of medieval .stameil glass and J 
invariably find yihosphatcs a.s a constituent— 
particularly in <,dass of the fourteenth century. As 
the gltiss decays tins would presumably be deposited 
as calcintn pho.sphate in the corrosion pits. Would 
this encourage the subseijuent growth of lichens and 
account in .some inca.siirc for the prolific flora described 
by J)r. Mellor ? NoKl Heaton. 

81 Queen Victoria Street, h).C.4, 

August 2<). 


The article referred to by Mr. Notl Heaton 
describes tlie results of " one of several pos.sible lines 
of research ” ; it show.s that lichens accelerate the 
chemical change of the glass and lead, and exert a 
mechanical action on the altered glass. 

Certain species of lichen an; found only on un¬ 
altered glass , they do not persi.st, and on dLsappearing 
leave a rougheiie<l surface conformable to their own 
shape. On deeply corroded gla.ss, lichen ilebris, not 
the plant, is tlie more frequent. Lichen physiology 
is a controversial .subject, but the probability is tliat 
neither the calcium pliosphate nor the " soil ” 
mentioned by Mr Heaton accounts for the flora. 

Ueferenees to the presence of three species of lichen 
on the windows of two churches are made bv Fries 
and Nylander, and reproduced by a few lichenofogues; 
there has been, to my knowledge, no scientific 
investigation of tJie lichen flora on church windows 
or of it-s relation to the deterioration of glass until 
three years ago when the research was undertaken 
at the Sorbonno. I cannot therefore appreciate Mr. 
Heaton’s .statement that it “ has frequently been 
suggested ” that ” the decay of ancient stained glass 
i.s produced by the action of licliens.” I am, how¬ 
ever, open to correction if Mr. Heaton will pve the 
authority for his statement. 
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The only modification I can make with regard to 
the glass of the twelfth to the fifteenth centuries is 
that certain glass of the twelfth century is immune, 
but is this not to some extent true of the glass of 
each century ? It, is reassuring to be told that 
“ the glass used nowadays as a rule leaves little to 
be desired ” as regards durability, when one knows 
that certain stained glass of so recent a date as the 
second half of the nineteenth century shows an 
advancwl state of corro.sion. In this case lichens 
have apparently played no part. 

The quality of the glass is undoubtedly a factor of 
great importance in ensuring its durability, but it 
cannot prevent the growth of lichen.s, as some of 
these plants find a suitable substratum on the smooth 
unaltered surface of the glas.s. The application of a 
liquid mastic to exclude the lichen spore.s is intended 
for those windows difficult of access for cleaning 
purposes. What can be the objection to its use on 
old glass and not on new ? The suggestion is not 
my own ; it finds favour with oue who has more than 
forty years' experience in the art of stained glass, 
medieval and modern, and has the keenest apprecia¬ 
tion of aesthetic value. 

It may 1 h‘ mentioned that the destructive eftect 
of lichen’s on their substratum is remarkably evident 
on llie marble statue.'i at NhTsailles,—.some eighteen 
months ago it was decided to arrest the corrosion by 
cleaning the marble aiul then treating it with a mastic 

Does Mr. Heaton use the word ^‘disease” in its 
popular or pathological sen.se ’ It is to my mind as 
wrongly u.sed in connexion with tlie corroded gla.ss 
as it would be if applied to the weathering and 
disintegration of rock.s. 

Through tlie courtesy of Mr. J. A. Knowles, of 
York. 1 have hari access to Mr. Knowles's own work 
and oiict* more read Mr. Noi -1 Heaton’s jiapcrs on 
the composition and decay of glass. I see no in¬ 
consistency between thc.se papers ami my article 
in Natukiv of Aiign.st ^5 K. Mellor. 

University College, Reading. 

September 15. 


Painted Pebbles from the Nortb-Eust Coast 
of Scotland. 

The statement that Azilian painted pebbles do 
not occur further north than Ba&ie was made by me 
in a review appearing in Nature, August 25. p. 
276. It has been challenged and the so-called 
painted pebbles found by Sir J". Tress Barry on the 
N.E. coast of Scotland recalled. These interesting 
objects cannot, however, be referred to the Azilian 
culture, and this for two reasons, namely : 

(1) They were found in connexion with and in the 
precincts of Broch buildings, admittedly from their 
arch?eological and faunal content of much later date. 
It ha.s been suggested that the Broch had been con¬ 
structed on an older Azilian settlement, but this idea 
is vetoed by, 

{2) When the actual objects are seen and handled 
it is found they in no respect resemble the Azilian 
painted pebbles. Prof. H. Breuil, of Paris—pre¬ 
viously a partisan of the early age for these objects— 
at once rejected the Azilian date on seeing the speci¬ 
mens. I may add that I also came to the same 
conclusion, when I saw and handled the stones. 

However, it need not be added that the above in 
no way detracts from the interest of these queer 
objects from the. Broch, and the problem of their 
meaning and object still remains unsolved. 

M. C. B. 
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Science and Progress in Australia,^ 

By Sir David Ohme Masson, K.B.E., F.R.S., Professor of Chemistry, University of Melbourne. 


an underlying motive of all international con- 
ferences is to contribute something towards 
that mutual understanding—that sympathy—which 
alone can preserve the peace of nations; but each ha.s 
also its own specific work to do. The task of the Pan- 
Pacific Science Congress is to discuss those scientific 
problems which are of special interest in the Pacific 
area, to direct attention to them and to lay plans for 
future research. It is hoped that all the ])articipating 
countries may benefit ; but I think there arc two good 
reasons why Australia may look to ])rofit most. Tn the 
first place it is here that the Congress meets and here, 
therefor#*, that its delil^erat ons will attract most 
attention from the jniblic and those higher authorities 
that have it in their power to aid or discourage iuiy co¬ 
operative ventures for the public good. In the second 
place, Australia, in respect to .scientific effort, ha.s more 
to learn from the older and greater nations—from the 
Mother Country, from America, from Japan, from 
Holland—than they have to learn from her. 

Thi.s i.sluncl continent is as large a.s the United Stutc.s 
but has a po]}ulation only abo\it one-twentieth us gi-cat. 
It is a Continent of huge distances and vast empty 
.spaces, held by a people of nearly pure British stock, 
who would not run two ])ersons to the square mile if 
evenly distributed over its surface, ('ollected on and 
near its coastal fringe, they have done much to open 
up the resources of tlie land and have learnt much 
about its difficulties. To carry on the work toward.s 
complete development, overcoming ob.stacles and 
gradually increasing the area of settlement, is tlie proud 
ambition voiced in the nation s motto “ Advance 
Australia.” I’rogres.s, full utilisation of the great land 
we occupy, is a duty wc owe to mirscive.s ; but clearly 
our obligation is even more binding as trustci*s for the 
world, present and future. 

Many things are needed to ensure successful progress 
—the triumpliunt fulfilment of Australia’s destiny. 
Slatesman-ship <ff course ; but as to that we may have 
faith and confidence. Man-])ower—a vast increase of 
population ; and towards that end even now the 
efforts of our rulers here and in Britain arc turned, 
utilising and directing hither the migration wave from 
an overcrowded land where f<K)d is scarce : a movement 
which has arisen since the War and recalls the greater 
hunger migrations that went to make history when the 
world was young. But apart from the.se there is a 
need as ])ressing, us fundamental, though I think it is 
not so generally recognised of the people. Tliat is the 
need of science. 

Science is nothing more nor less than the knowledge 
ind understanding of Nature’s laws. To a law of 
Nature there can be no exception. The apparently 
abnormal is seen to be normal when the laws at work 
are better understood. There is no happening in the 
Universe except in conformity with natural law. No 
auman act can successfully run counter to it. Any 
mch attempt is foredoomed to failure. Man cannot 
‘ fight Nature ” ; he can but utilise its law-governed 

* From the prosidt'nlial .iddress delivered to the Secoad Pan-Psdfic 
kdeiice Congreas at Melbourne oa August 13. 


processes, profiting by the result. There is, indeed, 
no true distinction between what we call “ artificial ” 
(man-made) and “ natural ” (Nature-made). An arti¬ 
ficial ruby is either not a ruby at all, and therefore mis¬ 
named, or it is the outcome of Nature’s edict that 
certain suKstances, raised to a certain temjierature, 
will fuse, and, on cooling, will cry.stallise in a certain 
manner. All that the artificer ha.s done is to gather 
the right materials and to adjust tiie environment to 
the necessary temperatures; and, for this last purpose, 
lie ha-s but utilised Nature’s infallible laws of (fiemical 
combination and ot energy. His ruby is, in truth, as 
much a natural ])roducl a.s those man finds ready-made 
in the earth. Let me cite u more important ease. 
Sir Ernest Rutherford is commonly said to have caused 
the artificial disintiigration ol certain of the lighter 
auims, such as* those of nitrogen, and their partial 
transnuitation into hydrogen atoms. He is said to 
huv(* done this by bombarding them with swiftly 

rnovingalplia-jKirticlcs emitted by radio-active material 

The facts are true, but the common mode of stating 
them is misleading. Not Uutherford, Init Nature, did 
the work ; not Rutherford, but Nature, caused the 
result. Neither the work nor the result was new. 
What Rutherford <iid was to arrange the environment 
so as to render delcrliun ol the phenomena possible; 
then to observe and then to interpret Nature’s deeds. 
Radium and other radio-adive matter have lieen 
shooting out swift-moving alplia-parlicle.s, and these 
have been bombarding other atoms and causing oci'a- 
sional transmutations, .since time was young; only we 
did not know of it until recently. Kutherford’.s dis¬ 
covery is one of the most important events in the 
liislory of science, and none liut a man with genius 
.sueli as his tor searching# Nature’s .secrets could have 
made it. We owe to him many other di.seoverics of 
first-rale importance and surpassing interest; hut even 
he can do no more than study Nature, follow out her 
processes, and elucidate her laws. 

In more oliviously utilitarian field.s the same storv 
must be told. Tlie shecp-hreedcr who gradually and 
patiently improves the quality or the quantity of his 
wool and thus raises the value of his flock i.s not the 
main agent in the process. He merely acts as Nature’s 
henchman and her immutable laws of heredity do the 
rest. So it Is with the cultivator of improved varieties 
of wheat—rust-resisting or whut not—or of varieties 
of licet tliat provide a greatly cnlianred yield of sugar. 

Is all this a mere truism ? I think nut; for there 
are many signs that mankind at large does not yet 
realise that eve'rything tliat happens in this universe is 
the result of the working of natural laws and that the 
be.st that man can do is to study them and turn the 
knowledge of them to his profit. One is tempted here 
to ask the old question ; how many utterly futile man¬ 
made laws have been passed by parliaments, fore¬ 
doomed to become dead letters or to be rescinded, 
because they tried to run counter to the complex and 
incompletely understood natural laws of economics or 
social science ? 

But, if the principle I have enunciated be u truism, 
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SO much the better ; for so much the more readily will 
it be conceded that a nation's progress is dej^ndent on 
its understanding of Nature’s laws. This is science; 
and .so much more readily will Australia realise that 
science is as essential as statesmanship and mon-power 
if she is to achieve greatness. 

Science, of course, is too vast a study for any but 
those who give their lives to it to make much headway, 
and even these rarely can specialise in more than one of 
its many branches. Nature, it is true, is one and in¬ 
divisible, but her work is infinite. The more we learn 
of her the more we realise her unity, but the more 
we are forced for our own sakes to subdivide and 
clas.sify science. The most learned in any branch 
are at best but amateurs in any other. A nation, 
therefore, needing science, must make liberal provision 
for the liighest training in all its branc:he.s, and must, 
moreover, see to it that the resulting skill and knowledge 
are fully utilised for the pui)lic good. 

Nature being infinite, it stands to reason that what 
man already knows of her—the science of to-day—is 
hut a fraction ol what man may come to know—the 
science of llie future. Yet tlii.s small fraction is in 
itself stupendous. In modern times, since man learnt 
how best to seek new knowledge, all the great nations 
of tile earth have cont ihuted, and as science grew its 
rate of growth became accelerated. Now not a day 
pu.sses witiiout additions to every branch. Scientific 
education, then, mu.st be e(iuif)j)e(,l to deal adetjuatcly 
with all tliis aecumiilateri mass of knowledge ; but the 
univer.si{ie.s. if eijuipped to do no more, will fail in tlicir 
task ol tniini/ig competent men of .science to serve tlieir 
country’s needs, and that eountr}' will fail in its duly 
to the world- -the duty of contrilniting by research to 
the growtli of natural knowletlge. The .science of to¬ 
day cannot Ik; divorci’d from the science of to-morrow ; 
the. power to make new knowledge is Iwth the final 
test and tlie reward of a scientific education. 

The familiar dMinction i)etvseen “pure research” 
and “ applied reseureh ” is justified in this- tliat, 
wliile liiere is no real difference in tlic melliods employed 
and one may r'sjuire as mucli skill and knowledge 
as tlie other, the amis trom first to last are esscnlially 
differenl. The aim of any pure research is nothing 
more nor le.ss than to add something new l<i natural 
knowledge in a chosen field. The investigator’s 
reward is tlie joy of dis<-o\'er\'. 'fhe aim of any applied 
researcli is to soh’e a jiarta ular prol>ieni, llic su(ce.s.sful 
solution ol whit h promises results of direct utility to 
man and is tiierelore of marketable value. It may be 
tliut tlie investigator himself does not reap thi.s tangible 
reward ; it may even lie llial he is content to let it go 
to otliers; inil in any case liis task is that of thetrrasure- 
seeker. If lie find that tlie e.xpected treasure does not 
lie wluTe lie hoped to find it. In* may follow up any 
otliLT likely clue to its wherealKiuts, but may not turn 
aside tempted by mere glimp.ses of an unknown land. 
It is true that exploration there miglil jx).s5ibly lead to 
valuable discoveries, i»ut tliat is mere conjecture: 
his immediate task is to unearth the treasure he went 
out to .seek. 

Such definiteh’ utilitarian research should require 
but little advocacy, for it should appeal strongl)', even 
to the unscientific. Any one can understand some¬ 
thing ol the valuable results that would follow from the 
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discovery of a new and .successful treatment of a 
disease rife among men or flocks and hi rd-s, of a method 
of eradicating a vegetable pc.st or a par.i.site de.stnictive 
of cultivated crop.s, of an improved process of ore 
treatment or of metallurgical work, or cl the utilisation 
of some waste product of a manufa< (ure. But nut 
everyliody can realise that all such {h.scuveries have 
their foundation in pure research, thai the .successful 
quest of the obviously useful is mereh the last stage 
of an intricate series of scientific in^ esligations, to 
which many workers have contributed- -mostly work¬ 
ing with the sole object of adding something to natural 
knowledge. Those acquainted with the history of 
scientific discovery and invention know tiiat this is 
true. They know, moreover, that no genuine new 
knowledge can properly he stigmatised as useless or 
“merely academic,” however remote from utility it 
may at first appear; for, sooner or later, it will be 
found as on essential link in the chain of truths that 
leads to a valuable conclu.sion. 

When, in 1895, Sir William Kamsay .separated small 
quantities of a gas from the rare mineral cleveite and 
identified its .spectrum with that of Lockyer and 
Frankland’s constituent of the sun’.s aUno.spljere, 
helium, the disco\ ery was full of academu interest but 
certainly did not promise to be useful. On the purely 
scientific side tlie expectations have been far more 
than realised, for this helljm element, .since its discovery 
in terrestrial matter, iuis been linked up with al) that 
earlier and later knowledge that has culniinatcfl in the 
proof of the electriial conslitutiun of material atoms, 
or the fundamental identity of matter and electricity 
—probalilv the most far-reac)iing .siientifu advanee 
within uur memory. Ihit, on tlie utilitarian .side, what 
tould offer less promise of prailicul applaation than u 
gaseous element, not only scarce and eo.slly lail also 
absolutely inert and incapable of forming chemical 
compounds.^ Vet it wa.s tills very inaetmtv that .soon 
liMind lor it an imfxirtanl u.se ami market value, h'or, 
next to hydrogen, helium is liy far the lightest ol nil 
ga.se.s ; and, being inert and therefore totally ineom- 
bustilile. It i.s a .safe gas with wliieli to infiate balloons 
and airslup.s, while hydrogen emphaliially is not. 
Tlie scareit) of supply was overcome wiien researcli 
showed it to be prc'sent in small proporlion.s in .^e\eral 
natural gas springs in America, and methods \\ere 
devised for sejxirating it from its companion gasvs in 
a pure state. In parentiiesis it may lie .said that the 
solution of thisproiilemof itssc-jianuion.werewetofolIoM' 
it out in detail, would itself he seen to have been rendered 
possible l)v a ehain of earlier pure reseurclies on the 
phvsirs of tlie gaseous state. When war ended in tqiS, 
large quantities of pure helium, romjiressed in drums, 
were ready in Aincricva for .shipment to I'iurupe, to he 
used in war ballonn.s and air-.sliip.s. This was hut 
twenty-three years utter Ramsay’s “ aeademic ” dis¬ 
covery of tlie apparently u.sclcs.s element in terrestrial 
minerals and half a century after the first observation 
of it as aline in the spectrum of the sun’.s chromosphere. 
The armistic'c came too soon tor it to play its destined 
part in war; but the ideal inflater of lightcr-than-air 
vessels still meets a want in times of peace, and helium 
Is now' l)cing prepared and stored in quantity in the 
United States, where I understand the u.se of any other 
gas for this purpose is prohibited by law. 
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Such examples of the complete dependence of 
practical science on pure research, and of the utter 
falseness of the idea that any genuine contribution to 
iiatuni] knnwh dge can. be inherently and permanently 
devoid of utility, could l)e multiplied indefinitely. 
•Vny nation, iherefore, which aims at progress must 
for its own Mike foster to the utmost of its ability 
scientific edin ation and both pure and applied research. 
If further reason and, perhaps, a higher reason be 
wanted, no civilised nation stands alone; each owes 
a duty to the others to do its share in the work that 
is essential tor the world’s intellectual and material— 
aye, and moral—progress—the making of new know¬ 
ledge of Nature’s eternal truth.s. Nothing but extreme 
poverty or youthful irresponsibility could excuse a 
nation which, shirking this sacred duty, elected 
selfishly to profit only by foreign-made science; and 
noLliing is more certain than tiiat it would profit 
not }\i all, for it would fail through sheer inability to 
understand. 

I'ii.it, of course, is far from being llic rase with 
Ausiralia. ^^)ung though our nation is, it is not so 
ver' poor and it certainly is not irresponsible. To 
tnak(‘ progress for itself and for tlic world is Australia’s 
lust ambition, and it lias done much already to jirove 
that it does partly recognise tlie iniixirtanrc and the 
power of science. Much State has its University, anil 
-•acii UniviTsj|\ .seek.s. witliin Us somewhat narrow 
iieans. to excel on its science side We have our Koxal 
societies and others 0! more spiTiaiiNcd type, our more 
jopul.ir Australasian Association for llie Advancc- 
nerit of S( »ence,and.ol more recent lurtli Init. we hope, 
with a gre.U future belote it. the Australian National 
Rese.in' (‘oumil, witli important international con- 
lexions Kacli State (lin eriinient mainiain.s its own 
••cicntilii a< tivities, particularly in connexion with 
igncultuie and mining The Government of the 
■‘oniinonwcaUh does much for public health and lor 
iieLeorology, and (juite recently it lias undertaken to 
'niild. wjuip, and maintain a Solar Physics Olcscrvatory 
- a very important contribution (o international 
X'search. Our Governments, indeed, !x»th Federal luul 
Slate, have given many proofs tliat they appreciate the 
/aUie of international co-operuLion in .scientific work, 
llul democratic governments can never go very far 
iliead of public opinion ; and our Australian people have 
pven no sign as yet of a general understanding ol 
A'hat .science can do tor them or of an urgent de.sire 
.0 put it to tlie te.st. 

Here, a.s elsewhere, there was some war-time awaken- 
ng to the potency of applied research. It resulted, 
n 1915, in tile adoption by the (‘omrnonwcalth Govem- 
nent of an ambitious .scheme lor th^ formation of an 
nstitute of Science and Indu.stry, with a statutory 
■onstitution and with ample means for C 4 irrying out 
nvestigations over the wide field of Australia’s primary 
md secondary industries. Pending the pa.ssing of the 
leceijsary Act of Parliament, the scheme was nursed 
or some four years by a body of voluntary workers, 
vho tried to make up in enthusiasm what they lacked 
n financial means to .success. That Institute now has 
ts statutorv constitution, its powers, its director and 
ts ofTu'e staff, but it ha.s never yet been given the 
iromised means to build the lalioratories or appoint 
he skilled investigators essential to its proper work. 
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War-time awakening was but temporary. It happens 
that I have a personal knowledge of the history of 
that adventure and of the difficulties put in its way 
by unlooked-for opposition and growing indifference 
in Parliament and elsewhere. That experience has 
convinced me that the Australian public is still largely 
blind to its own interests and its duty. Time and 
education will bring improvement. All that has yet 
been done is but a beginning, holding out hope of 
greater achievement in the future. For real progress, 
Australia needs a great deal more science, even as she 
needs more men and women. 

Let me cite briefly a few of those typical scientific 
problems of a practical kind which have interested 
the Commonwealth Institute. Few of them are 
peculiar to Australia. Must have their counterpart 
in other countries, and there is none in wliich we can¬ 
not benefit from the experience of one or more of the 
countric.s in the Pacific area. 

The settlement of people on the land, the spread of 
pastoral induslrx' and of agriculture, are seriously 
hainpi‘red by the aggressive character of many vege- 
la!)le |K*sts of foreign origin. One of tliese, tlie prickly 
pear, is estimated to lie now in occujiation of some 
24 million acres ol Australian soil, inainlv in Queens¬ 
land. and t<» lie spreading at the rate ui one million 
acres a year. Australia, indeed, owns a mucli larger 
urea under priikiy ]x’ur than its total area imdiT 
cultivation ; and there are purls of Queensland so 
dense!) covered with thi.s pe.st that survey.s wanted 
tor a milway exteiiMon scheme could not be carried 
through It. ])esiruction bj merlianicul means or liy 
poi.sons lias been Imind too rosflv tor general use; 
l)Ut the liiologn-a) method of attack hold.s lait more 
lioptx 'I'liis is based on the fact tlial tiie prickly p(‘ar, 
as well us other pests, 1ms lieen introduced without 
those natural enemies, insect or fungoid, which keep 
it in ('heck in its native Imunts. By importing them 
we might eventually re-estahli.sh the balance of Nature. 
Ohviou.sly, no such action can he taken without proof 
that it is free from risk to ('ro|)S or pasture ; and tliis 
means prolonged rescan'h iiy exports. Some definite 
progress has already l>ccn made in this direction, but 
much more work is wanted. 

The cattle industry is beset by many ailments, 
which in tlie aggregate co.st Australia millions of 
jiounds per annum. Tlie cattle lick, witli the related 
tick-fever, is responsilile fur untold damage, direct 
and indirect. Similarly, in sheep country the blow¬ 
fly pest ('auscs enormous lo.ss, especially in some 
.sea.son.s. All these and many other ills are, or sliould 
be, cumble ; and real .success with any one of them 
would recoup Australia for all it is likely to .spend on 
.science; Init nothing can he hoped for without ex¬ 
tensive and systematically organised research. 

In quite another field large progre.ss has already 
been made, which, however, should but .serve as a 
stimulus to further work. J refer to the increase of 
our harvests and the extension oi the area available 
for cultivaition by the selection and lireeding of new 
varieties of plants Ixitter adapted to local cundition.s. 
Agricultural experts tell us that an increase of one 
bushel per acre in tlie average )'ield of wheat would 
repre.sent a gain of 2,200,000/., wliile any considerable 
extension of the wheat belt in average breadth by 
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the inlroiiuction of more droupht-rcsistant varieties 
would enormously increase tlic nation’s wealth. 

Our forests, .so uniquely Australian, offer problems 
wl)i< h cry loudly fur systematic sricntifir work, far 
too little attention having been paid to some of them 
in the jiast. 'I'he adrnirul)le pioneer lal)Ours of von 
.Mueller and of Maker and Smith have opened up an 
ulrrio.st limitless field in the investigation of the char¬ 
acters and the rlnunistry of our forest trees. Oosely 
related i.s thi? practical problem of the development of 
fon'st-produci Industrie.s. Tliose who have to do with 
the timber industry know how much remains to Ihj 
done in the systematic study of tlie character of the 
timher.s. their exa('t classifu ation, and the methods of 
seasoning and of preservation. All this is ajMirt from, 
though related to. liie problem of forestry jiroper; 
fiiat is, the <IevolopTnent of a (oniplele organisation, 
scientifically controlled, iur the care and upkeep of 
the forests, which though wantonly destroyed in the 
jjast—may still be one of the nation’s great assets. 

'I’Ik- thorough investigation of Au.stralian clav.s, with 
the view of the <ievelopment of a i'uramic industry 
employing natix’e matenul, is aniither c.xampU* of 
what may he done by njiplied .science in the future; 
and licre again some noted advance has already been 
made by the ('ommonwealth Institute, though it has 
been <‘oinpellcd to restric t its field of work. 

There are tasks ahead, however, of perhajw more 
fundamental importance than any of the.se in con¬ 
nexion with the (levelopmenl of our country’s resources 
and tlie settlement of population--ta.sks, moreover, 
called for i)v our oldigatiun to contribute in our own 
area to man’s knowledge of tlur earth on which he lives. 
I reler to the need of imu.ii more extensive, detailed, 
and systematically organised topographical and geo¬ 
logical surveys than any as \et provided for. Such 
work would seem tJ) rerjuire a definite scheme of 
co-o[>cralion between the I'txleral and State Govern¬ 
ments and the institution of permanent .scientific 
services. 

In Papua and still more in the Mandate Territory 
of New Guinea there is urgent need for .systemalie 
scientific work, both for utilitarian reasons and hecau.so 
the unknown, wherever it exists, cries loudly for 
intelligent investigation. There are not many parts 
of tins cartli’.s surface that remain to-day so unexplored 
a.s does much of tlie interior of New Gumea. or which 
hold out so much iiromise of reward to the topographer, 
the geologist, the chemisi. the Iwtanisl. the zoologist, 
and tlie anthropologist. The services of all the.se are 
needed a.s regular adjuncts to tiic civil administration. 
'I'lie work should not be left to the casual efforts of 
individual enthu.siasts or of occasional sc'ientifie expetli- 


tions, often privately financed and undertaken more 
in the spirit of adventure than of true research. It 
need.? Iiighly trained men and systematic organisation. 
Most pressing of all is the need of skilled ethnological 
work—the study of the natives, their bcHef.s, thoughts, 
languages, customs, and mode of life, while yet it is 
possible; for it can be but a little while before they 
i)ccome sophisticated—I had almost said degraded— 
by contact with white man. 

Australia has voluntarily undertaken a difficult ta.sk 
and a great respun.sihility in New Guinea and the 
adjacent islands. Its position there is that of a public 
tru.stee. Surely its most urgent duty i.s to ninke full 
provision for the scientific study of the land itself, its 
inhabitants and all that it contains. How else can 
it hope to succeed ? How else to discharge its obliga¬ 
tion fully to mankind ? Pioneering work ha.s lieen 
done in the past by specialists, some of them leaders 
of the highest repute; hut the time has surely come 
for systematic, co-operative, and government-.supported 
effort. 

There is, then, reason to hope that the ymhlic demand 
for science in Au.stralia will grow—that it has a great 
future before it. In building up that future on the 
foundation.s already laid, the Australian people must 
look for guidance and example to the greater and 
older nations of tlie earth. Jn this, a.s in all things, 
we turn first to that Mother Country whicli we still 
call Home. There tlie Royal Soeietj', pioneer among 
national academh's of science, has taught and practised 
the true gospel of the pursuit of natural knowledge for 
260 years, and many younger research ussoemlions 
have gained world-wide repute. 'J'liere also tlie 
cause of applied science has gained steadily in recent 
times, and is now re])rescnted b\ a powerlul 1 depart¬ 
ment of Siientific and Industrial Kcsearih and hy 
such highly endowed institutions as the National 
Phy.sical I,aborulory. Wc look also to Amern a, where 
the organisation and endowment of scientific work 
are now on a scale that arouse.s utii\’crsal admiration, 
not unmixed witli envy. There Federal and State 
authorities, great manufacturing firms and wealtliy 
cili/a*ns, seem to vie with one another in promoting 
education and researeh, knowing that thus the great- 
ncs.s of their country will he yet increased. Wo look 
to JujKin—that wonderland which, in so short a span 
of years, has made for itself in science, as in all ways, 
an honoured place among the great nations. We look 
to Holland, ancient I'cntre of learning and of maritime 
discovery, famous in the history of the Pacific, and to 
its splendid colonies in our tropic sea.s; for both 
Motherland and colonies are known throughout the 
world for what they have done and are doing for science. 


Science and the Agricultural Crisis.^ 

By Dr. Charles Crowther. 


T is generally recognised that the primary causes of 
A the present difficulties of British agriculture are 
strictly economic in character, and not due to any 
gross and general failure to apply present-day scientific 
knowledge to the terhnique of fanning, although the 

' Fmmlbp pr^slrlcntiul address delivered to Section M (Ajricolture) of 
the British Association at Liveipool on September 13. 
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great disparity which exists between the average pro¬ 
duction of the country and that secured by the more 
competent farmers on soils of the most diverse natural 
fertility suggests that with a higher general level of 
technique and education the intensity of the crisis 
might have been sensibly reduced. Whether it be a 
case of the “ sick devil ” or not, the agricultural com- 
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munity is at present in a more receptive mood towards 
scientific advice than at any time 1 can recall in some 
twenty years’ advisory experience, and 1 believe the 
moment to lie opportune for a forward movement in 
agricultural education, which, if wisely developwi, may 
remove the last vestiges of opposition and establish 
education and research firmly in their riglitful places 
in our agricultural organisation. 

Our agricultural educational system may be likened 
to a pyramid with research at the apex, elementary 
education and general advisor)^ work at the lm.se. with 
intermediate education, higher education, and liigher 
advisory work occupying the intervening parts. Our 
pyramid has grown within the last thirty years from 
a very modest stnicture of low elevation into an impos¬ 
ing edifice, which perhaps appeals to the mind's eye 
more through it.s height than its .spread, the upward 
growth having taken place at a proportionately greater 
rate tlian the expansion of the fmse. The essential 
need of the moment appears to he a broadening of tlie 
base with the view of greater sUibility and a more 
effective transmission of the results of the a<-livities 
of tlie upper portions to the maximum ImsiU area over 
whi('li they can henefirially react. 

For the purposes of my survey it will i)e convenient 
to lolIovN the ciist(»mary classification of our work into 
research, advisory work, and teaching. 01 these three 
divisions I propose to deal but very briefly with the 
first, that of resean-li. since the potentialities of research 
for the advancement of agriculture arc too patent to 
reijuire exposition, tlm ultimate object of all agri¬ 
cultural research being tlie nc(|uisition of knowledge 
whi<'h will enable the farmer to comprehend his task 
more fully and to wield a more intelligent control 
over the varied fac'tors wtticli govern both crop prf)- 
ductujn and animal production. 

Agricultural progre.ss must be deptmdent upon 
research, and no phase of our agricultural educational 
system is so full of great promise for the future as the 
comprehensive re.seurch organisiUion, covering practi¬ 
cally every field of agricultural research, which has been 
brought into existence during the past twelve years, 
and developed upon lines whnh ensure an attractive 
career to a large number of the most capable research 
workers coming out of <nir universities. In praising 
tlic research institute .scheme, I am not unmindful ol 
the need.s of tile independent research worker and the 
spare-time researcii work of teaching staffs—the type 
of re.searcii work to which we owe so much in Great 
IJritain and it is witli some anxiety that I have 
watched the distribution by the Ministry of Agriculture 
of tlie modest resources available for the .support of 
this class of work. 1 trust that my fears are ground¬ 
less, but 1 am afraid of a tendency to deflect such 
resources towards the work of the research institutes, 
a tendency which in common fairness to the independent 
worker should be most strenuously resisted. With a 
sufficiently liberal conception of the clas-s of work 
wliich can be effectively carried through by the in¬ 
dependent worker, there should be no difficulty in 
allocating these moneys to the purposes for which they 
are intended. 

In suggesting that, in proportion to the means 
available, agricultural research is perhaps more 
adequately provided for at the moment than other 
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branches of agricultural educational activity, nothing 
is further from my mind than to imply that greater 
resourcc.s could not be effectively absorbed in this 
direction. I am guided by the feeling that a due 
measure of proportion should be maintained between 
research and the organisation Ijohind it designed to 
translate the findings of research into economic practice, 
and to secure that each advance of knowledge shall be 
made known (juickly and effectively throughout the 
industry. 

It is chiefly in the latter direction that agricultural 
science can make an immediate and effective contribu¬ 
tion to llie alleviation of the present crisis, since 
agrirullural research in the main does not lend itself 
to the “ .speeding-up ” necessary for quick action. 
Tlie same applies also to formal educational work, 
whuli must necessarily esert its influence on the 
industry but slowly. 

The one line of approadi along wlficli agricultural 
science ran make its influence felt ([uicklv is that of 
adi>7Sory imrk, which consists in the skilful applii'ation 
of existing knowledge to the solution (ff practical 
prol)lems, or at most tlie carrying out of investigations 
of a simple type, with the view of securing guidance 
as to the solution of the problem in time for effective 
action lo lie taken. 

Tlu- root difficulty of agricultural educational ]>ru- 
paganda in the past has jiecn to secure a sufficiently 
intimate and wi(les))read contact with the farmer, and 
lor this purpose no agency at our command is so 
valuable as advisory work, since it ensures a ('oiUact 
with the individual farmir wliich is iiotli direct and 
sympathetic, originating, indeed, in mo.st casc.s out of 
a direct request lor help. The difficultie.s in the way 
of extending advisory work greatly I shall turn to 
presently, l»ut 1 wish first of all to outline some of the 
more immediately helpful forms of advisory work 
which have fallen within tlie scope of iny own ))eTsonal 
experience. 

1 will deal first wilii soil advisory work, being 
actuated by the con\-iaiun that soil investigation is 
the most tundamenlal of all forms of agrii-ultural 
research. Soil factors domnate the growth of crops 
from germination to maturity, and must influence the 
utilisation of the crfips by tlie animal, which is their 
ultimate destin)’. In stressing the importance of .soil 
a<lvi.sory work 1 am nut unmindful of the fact tliat, 
despite the enomioiis voluirie of investigation relating 
to soiLs which has lieen carried out, the ta.sk of the soil 
adviser .still remains a very difficult one, and except 
in a few directions, and over a cnm])aratively .small 
area of the country, the interpretation of soil analytical 
data is rarely clear, ft is a sobering thouglit, indeed, 
to recall tlic abounding optimism with which soil 
analysis was entered upon .some eighty years ago, and 
contrast tlie hopes then held with the realities of soil 
advisory work as we find them to-day. 

The initial mi.stake—so common throughout a large 
part of our agricultural investigational work of tlie 
past—lay in a failure to visualise the cumjilexity of 
the problem, even with due regard to then existing 
knowledge. The problem was approached as if tiie 
soil were to be regarded solely a.s a reservoir of plant 
food, the capabilities of which for crop production 
should therefore admit of complete diagnosis by 



5>2 


NATURE 


chcniiriil analysis. The conception is fasi-inaling in 
its siin]»licity, and has Honiinated tlic j'reater part of 
our soil work riown 1o tlic present time, repealed 
enf!ea\-oiirs heinj,' made ii\' \‘ariation in the methods 
and intensity of tlie analytical attack to improve the 
pcrsi-stently low decree ol correlation between analytical 
<lata and (ro[) results. Parallel with this at a later 
dale was developed tlie me(!tani(al conception, which 
lound llte major part of tiu* e\})ianalHin ol the differ- 
enlialion of fertility in the pln.sjcal projMTties of the 
soil partides, while still later soil biology has asserted 
i(s clann to pro\ide the “ simple solution.” The work 
of recenf a ears, however, so brilliantlv led in (Jreat 
Britain I>y Sir John Kussell and his lolleaKues, lea\es 
ns witii no e.\( use for sm li restricted eom“e))tions ol 
soil i<‘rliiit\. whi( 1) most now be rcijarded as tin* inde.v 
ol llie e(|nilil)riiiin estalilished bv the mutual inter- 
ai liotis ol a tii^hlv foniplex series of failors, tlie \uria- 
tion ol itn\ OIK' of w hii ii nia\' af'iei t tlie interplav of liie 
u holr. w I til I onset |uent effect upon tlu* rate on harai’ter 
ot plant ytoulh. 

'I'lie problem of lerlilily bein^i so tomples, one mifiiit 
perila])^ be mdmed to despair ol altainin;; anxlliiii}; 
re.iit) elfecfue in soil advisory work, wlueh must 
netessanh be ilependent upon rapid and somewhat 
supi-rfiti.ii evamination. Such ap{>arentl> is the view 
iiehl b\ lilt Ministry ol AiinciilUire, if (me ma\ jiidjie 
bv thr I orispicuoiis nejileit of diemaal and phvsieal 
sctenietii recent esteiisions of ad\isorv huihties. 

M\ own conception, however, ol the present possi¬ 
bilities ot soil advisorv work is more optmustn , and. 
Irom (Ajjerienie covermji th<’ nmst diverse parts of 
the country, I am (onfident that an esteiision of 
facilities for .soil advisory work would be of irmnedi.ite 
and prof^ressively iiicreasin^^ benefit to the farnmr. 
The real difficulty at liie moment is that for larj^e 
tracts ol tile country we lack (he necessary data to 
enable iis to determine what Ls the “averii^ie soil” 
lor each purtnular area, and until provision is made 
for speiihe soil w'ork in tliese areas, which comprise 
the w'liole of the fjreat aftrieullural ureas of the Mid¬ 
lands. our advisorv’ work lelating to this raw material 
of«rop production must of necessity remain siijXTfieml, 
and onlv too frequently ineffective. 

In no direction has the need for extended .soil 
advisory work become more evidemt in recent vear.s 
liian in the revelation ot the extent to which lar^e 
areas ot our soils liav'e become depleted of lime. Ta.scs 
come almost daily to our notice in which lliis lack of 
lime is clearlv the eheinicul “ hinilinj: factor,” and the 
annua! waste due to unremunerative exjienditure on 
fertilisers on sueii land must indeed be very great. 
In many ca.ses. forlunutelv, the depletion has Ixxm 
detected at a stage at width it is slill eeonomicully 
remediable, but in others, unfortunately, this is no 
]ong(T the case, and unless soil-.survey facilitie.*; he 
greativ extended, it is certain that large areas of our 
land must steadily fall into the latter category, with 
the inevitable development in the near future of a 
prolilem ol .sucli magnitude as will require national 
action for its solution, it is worthy of note also that 
this [iroblem will prolialdy he accentuated rather than 
dtmini.slied as a greater proportion of our arable land 
reverts to grass. 

A further direi'don in which great sv'ope remains for 
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the work of the soil advKer is in the economic manuring 
of emps. Inadequate and improper manuring is still 
widely prevalent, and the annual wastage of resources 
thereby incurred must represent a very large sum. 
A considerable part of this wastage is due to the wide- 
•spread use of proprietary compound manure.s, more 
often than not compounded without any .special refer¬ 
ence to the soils upon wliieh they are to he used, or 
even without intelligent adaptation to tlie .special needs 
of the crops for wiiich they are supplied. It is not 
untoiumon, indeed, to find mixtures of identical com¬ 
position oft'ered for the most div'crse crops. In far too 
many eases also the prices charged are extravaganth’ 
disproportionate to the inlrinsie value of the ingredients 
of the mixture, and in all tliese various wavs costs 
of crop production are made higlier than they need be. 

Passing on from soil and manuring, we come to 
tlie sphere of seed and sowing prolilems, ])resenling 
obviously ul'undanl scope lor advisory work. The 
need for good and pun* seed is axiomalic. Seed must 
not only be good, however. Init it must also be oi the 
right kind, sown under proper (ondilions and at the 
most suitable lime, ami the value of udvi.sorv guidunie 
on these points has alwavs been recognised. esf>e(ially 
with refereme to the (hou.e between dillerent vanclies 
0} (“aeh particular ciop The vunetv tests (arned out 
on the various (ollegc larnis and (-Isewitere have alwavs 
proved helpful m this re.sjKTt in so far as tliev .serve 
to demonstrate the general charaeleristii s of the 
different vanclies. Whetiier they have been C([ually 
siiciesslul in measuring tiu* (ru})])mg «a[)aiilies ol the 
dilTerent varieties is more than doulilfiil. owing to their 
leslrietion to single, or at most double, plots of a kind, 
'fills has lieen recognised in tlie more elaborate schemes 
devised for the puqxise by the Nnliuiml Insliliib* of 
Agricultural Botany, which il Is to he hoped may 
iurnisli a practical scheme for more aecuiate (juantita- 
tive field tests in the future. 

(liven good seed, the improvement of crop jiossible 
through .seed selection is ])erhaps not in gc'neral .so 
striking as that frerpiently obtainable bv manuring, 
Imt it may nevertheless he sultstantiul, csjienallv with 
crops such as barley, vvliere improvement of (juulity 
may have a special value. 'I'here is also a rapidly 
e.Ntending field lor seed advlsorv’ work in connexion 
with the laying down of land to grass lor varying 
periods. 

During the growth ot the crop, advisory work is 
largely restricted to the domain ol di.seases and insert 
pests, the ravtiges of wliich take incalculable toll of 
our crops. I In-Iieve science can make no more directly 
effective amtribulion towards the removal of at least 
tlic technical difiicultics of the farmer than tlie elabora¬ 
tion ol effective prcv'cnlive mca.sures against pests and 
diseases. 

I must pass on. finally, to the utilisation of crop 
j)roducts as food for animals, the line of work willi 
which my own ^xTsonal ipterest.s and activities have 
alwav’.s been most closely associated. Lo(jking liack 
over twenty years of advisorv' activity, J realise that 
the position of the adviser in animal nutrition is 
infinitely stronger to-day than when I first assumed 
the role. 

With all the newer knowledge at his command, the 
adviser in nutrition can now approach his work with 
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far greater con6dcncc, and eyjdcnce of tlic increasing j 
practical value of his work is rapidly acaimulating. 1 
This is particularly the case with advisor\* work in I 
milk production, a branch of feeding which lends j 
itself more readily,than most to carefully regulated 
rationing, owing to the case with which the amount 
of product can he determined. Much success has also 
been met with in advisory work in pig-feeding, and 
to a les.s extent in the feeding of cattle, the lower 
degree of success in the latter case lieing due not so 
much to an inferior capability of the adviser to help 
as to the difficulty of dispelling the tradition that l>eef 
production represents the .supreme accomplishment of 
tlie Jlritish farmer, as to wliich there is nothing left 
for him to learn. The work already accomplished 1 
repre.sents, however, but the very beginnings of . 
economy in the feeding of live-stock, and wasteful 
feeding of both home-grown and purchaswl feeding- 
stuiTs for lack of the necessary advisory guidance is 
still far too widely prevalent. 

Sucii arc only a few of the aspects of advisory work. 
whi<'h, if extended more widely, might exercise a very 
profound effect upon the economy of the industry. 
Such extension implies, however, greatly increased 
resource.s in men and money and more efficient mean.s 
of bringing the advisory facilities to the notice of the 
farmer. 

I am inclined, indeed, to think that a more efficient 
propaganda is perhaps the first need of the situatiem, 
for one finds in all parts of the country an astonishingly 
large number of farmers who are totally unaware of 
the existence of advisory facilitie.s of any kind. A more 
extensive proi)aganda will l>e useless, however, unless 
accompanied by increased ))rovisi<in lor advice, sinc e 
the present resources are already more tliun fully taxed 
by tile relativels inoilerate volume of calls for assistance 
that now arise. Most of our counties have, at present, 
onlv one agric'ultnral adviser—sofne, indeed, have none 
—and y<‘l tlii.s slender organisation represents m large 
measure the base of contact with the industry upon 
which tlie whole pyramid of our advisory and educa¬ 
tional work rests It is here where I see the most 
itnrncduitciy profitable outlet for any fnrtlier moneys 
that may be available for agricultural education in the 
near future. 

1 have alreach' alluded to the chemical gaps in our 
specialised advisory organisation, and I might also 
have indicated the similar and even les.s comprehcn.sible 
inadequacy in the provision for s|)cciali.st advice in 
economics ; but these are relatively .small mutters 
compared with the paucity of the le.ss highly .specialised 
but scientifically trained advisers of the county 
organiser tjqie, whose liu.siness it .should be to secure 
the confidence of the individual farmer by personal 
contact, and to render him assistance either directly 
in the simpler problems or, in more complex ca.se.s*, 
with the help of the speciali.st .staff standing behind 
the county sUiff, whereby a more wide.spread and real 
appreciation of tlie practical value of agricultural 
education and research than now prevails might 
quickly be developed. 

A great extension of advisory work, such a.s I suggest, 
must necessarily involve heavy expenditure, and 
further, an exceptional measure of care in the selection 
of men, since in the direct approach to the farmer 
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personal qualitie.s may in the first in.stance count for 
more than technical proficiency. Furthermore, if the 
full measure of success is to he achieved, it is es.sfntial 
that a more closely organised and intimate contact 
should be established between the various units of the 
advisory organisation, from the research station through 
the .scientific adviser, to the practical ad\iser. Our 
prc.sent organisation is too indefinite and too widely 
penni.s.sive in this re.spect and call.H urgently lor con¬ 
sideration by all concerned, both count}- authorities 
and advisory and research workers, with the \ iew of 
m()re effective co-ordinatinn and co-operative effort. 

I have laid great stres.s upon the potenlialitic.s of 
advisory work as a contribution to the alleviation of 
the present crisis, but I cannot close without some 
reference to the far greater contribution to the future 
prosperity of British agriculture which we I’an make 
through our educational system, if wisely pursued, in 
the training of the farmers of the future. 

The existing facilitie.s for organised agricultural 
education—at least so far as universities and colleges 
are concerned—are adequate to deal with the numbers 
of students presenting theniseh-es. There is indeed at 
the moment a considerable exces.s output of the cla.s.s 
of student who is either unwilling or unable to take up 
practical farming and must needs have a .salaried po.st. 

Of more immediate concern i.s our comparative 
failure to seeure for our educational courses more than 
a small fraction of the sons of farmers, upn wliom 
the future of the industry will largely rest. I have 
testified to tlie greatly awakened interest in agricultural 
etiucalion which lia.s been di.spla)'pd among farmers in 
recent years, hut it i.s yet far from Imving developed 
into a conviction that such education i.s to he regarded 
as a vitally essential part of the farmer’s training. 
One must perhaps he content with gradual advance 
towards this goal by internal dcv(“lo[Hiient, although 
llie possibilities of more rapid achance liy externa! 
pre-ssurc should not iic overlooked. 'I’he enliglitencd 
landowner might exert an infliumce more potent per¬ 
haps than any other in filling our colleges with farmers’ 
s<ins, if in letting his farms • at an\ rate so far a.s 
young applicants are concerned he sliowed his faith 
in agricultural education by giving preference where 
pos.sibIe to men who have received adeciualc in.struction 
in tlie princijiles of agriculture in addition to practical 
experience. So long as the private ownership ol land 
continues, the landowner will have it in his ptiwer to 
render in this respect the most powerful aid to the 
progre.ss oi ugrieultural edueation, and by action along 
these lines might exert more good in one year than i.s 
attainable liy many weary year.s of propaganda. 

Whatever the character of our land-tenure .system 
of the future, it is certain that .sooner or later some 
guarantee of efficiency for the pniductive occupation 
of land will I»c demanded from the would-bc farmer. 
We cannot continue indefinitely, on one hand, to pro¬ 
claim that the land is our greatest national asset, 
to be maintained with the help of, and in the interests 
of the Slate in a highly efficient state of productivity, 
while, on the other hand, the use of the land is left 
open to all, regardless of fitness for its effective use. 
'Hiis vision of farming reduced to the status of medicine 
and law as a close profession regulated by an entrance 
I examination, may perhaps be stigmatised as a horrible 
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nightmare; but some movement in that direction I 
believe Uj be inevitable, and, with nationalisation of 
the land, it might well come more sj)eedny than one 
would x'cnture to contemplate. None* will question. 
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at any rate, that, should such a day arrive, education 
in the principle.s underlying the calling will loom as 
largely aspractical training in determining the standards 
of admission to the u.se of the land. 


The Structure of the Great Rift Valley. 


By Prof. J. W. 

''HE explanation that the lake chain.s of East 
Africa lie in a .sy.stcm of tectonic valleys which 
are a continuation of the basin of tlie Bed Sea was due 
to Suess (i8c)i) in his contribution to the geological 
results of Telcki’s expedition. Suess mgarded the 
(Ireal Rift Valley as made by a sudden ruj)ture of the 
<Tust of the earth owing to contraction, as prct'cded l>y 
no u}>h(‘aval, its age as Pliocene and Pleistocene, iind 
the height of the land beside it as due to an iiphfO in 
cons(;(juen<'e of the rupture; and he considen*d that 
a.s the Itasl African Kifl Valley is houndwl by block 
mountains and not by ])arallel horst.s, it is different in 
striK-ture from that of the Rhine. The prr.senl writer, 
after a visit m 1802-3 to the highest part of the Rift 
Valley, sui)])orted Suess's view of its htrmalion by earth- 
movements due to lateral tension, i)Ul he considered 
that the valley fmd a much longer and more conmlex 
history than Suess ret'ogni.sed ; for tlic Rift Valley 
was made by faulting repeated at intervals Irum at 
least the Oiigoccne to liie Pleistocene, it was initialed 
by an uplift of a firoad arch in the Upper Cretaceous, 
and the infull of the top of that arch was proliaidy a 
conset|ucncc of llic foundering of the floor of the Indian 
Ocean. 

The Great Rift Valley in it.s course from Syria to 
jMozambi(}ue vanes greatly in structure. In .some 
places it consi.sts of a single trench, and at others ol 
several branches. It.s sfrui*ture is geographically most 
complex m Tanganyika Territory, where it was studied 
With especial care when that area was part ot German 
East Africa. A valuable discu.ssion ol the comlimed 
topographic*, geological, and geodetic researches m that 
region iuis now been prepared liy Prof. Krenkel, of the 
University of Leipzig, 11 c shows tliat IxMween the 
Uongo and the eastern <*oasl of Africa three great 
tectonic helt.s arc now well established. That nearest 
the coast forms the eastern front of the main African 
plateau. As it is the oldest, and in the most exposed 
position, its structures liave liecn oliscured by denuda¬ 
tion. Hence the determination that this mountain 
rampart was formoii by faulting required close ex¬ 
amination of it.s geology. The evidence available 
shows that the central part of Tanganyika Territory is 
traversed by a zone of fractures, which extends from 
Lake Nyasa to the plateau front west of Mombasa. 
This eastern zone consists in places of a series of step 
faults, but includes, as in Uluguru, some rift valleys. 

The second belt is the continuation of the main 
trunk of the Great Kifl Valley .southward from Kenya 
Colon)'. It includes I>ake Magadi, and forks at Lake 
Natron ; one branch goes south-westward, and includes 
Lake Eyasi, and di.sappears near the town of Tahora. 

■ [In 1891 he telcncd to thu as an Auf(i<^lbwHg', Liter s« an 

Au/toHiilyng,] 

* Die Bnirh7/)nea CXtulnkas: Tektomk, ViilknTiibmus, Itrdbeben nnd 
Schwereanom.iUcn. Vcm Pn>i. K. Krenkel, Fp. vinfl84. (Uvrlm. 
Orlff'tiOer Borntraeiter, tg23.} ?s. 4d. 
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The mam trunk continues southward; it is repeatedly 
deflected south-we.stward by faults parallel to those of 
the eastern fracture belt; it becomes indefinite after 
fmsing Kilimatinde on the railway from Dar-cs- 
Salam to 1 ‘anganyika. There is some evidence of the 
extension of this fracture belt through the Ruaha 
valley to Lake Nyasa. The only gap still uncertain in 
the course of the Great Rift Valley is from the lower 
■ part of the Ruaha to near Kilimatinde. 

Tlie westernmost tectonic belt follows the western 
hmneh of the Rift Valle)’, and includes the Albert 
Nyanza and Ixvkc Tanganyika. It forks near its 
southern end : one branch breaks into splinters on the 
southern coa.st of Tanganyika ; the longer branch goes 
soiilh-ea.stward past Lake Rukwa, joins tJic* main trunk 
at the Ruaha valley, and continues through Lake 
Nyasa to south of the Zambezi, where it has Iieen traced 
hy Tealc and Wilson. The evidence of the leclonu: 
origin of the valley is es]x:cially clear around I.akc 
Tanganyika, the coasts of which show complex series 
of faults, laull Idocks, and secondary ntt valleys. 

I Many of the faults arc quite modern, as some of them 
I have dislocated recent conglomerates and have tilted 
I some of the lake l)eaches. Tiic walls of this valle)^ 

! from the feature.^ noted in the original graphical 
description of it l>y Burton, are young, and, as Prof. 
Krenkel holds, the westernmost ol the three tectonic 
belts IS probably the youngest. 

Between Sucss’s simple tlieory that the Rift Valley 
was formed from a single series of fractures in the upper¬ 
most Kainozoie and my more complex classification 
with its three different series of fractures separated 
by four volcanic periods, Prof. Krenkel adopts an inlcr- 
nu'diate |>osition. Ho accepts two periods of faulting 
and three of volcanic activity for the Nyasa basin ; .so 
that I11.S .sequence ol events is nearly as long as mine ; 
but he regards all the volcanic rocks as Miocene or later. 
The evidence on whicli 1 referred the lava of the plains 
near Nairobi to the Upper CTelaceous was admittedly 
scanty ; but that age fitted in best with the general 
history of tliat part of the world. Later a promising 
due to the age of tlie earlier volcanic eruptions was 
offered by Dr. Oswald’s work on the Victoria Nyanza; 
but the volcanic pebbles he collected in the prc-Mioccne 
conglomerates cannot be certainly identified. It is to 
be hojied that some visitor to that area will make a 
further collection of the volcanic pebbles from these 
conglomerates, so that their position in the East 
Afnam volcanic sequence may he determined. 

The view that the Kapitian lava plains are Pliocene 
has been held persistently; but that view has now 
l)ccn conclusively disproved by fossils collected by Mr. 
Sikes from beds deposited in depressions in the surface 
of these lavas. The fossils have been identified by 
Mr. R. B. Newton as Pliocene, so that the lavas them¬ 
selves must be Miocene or older. Their Cretaceous age 
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has recently been supported by the work of E. 0 . 
Teale and W. Campbell Smith from the Zambezi. 
Some lava.s which these authors correlate with the 
Kapitian are shown to be Cretaceous; they remark 
(Gffo/. May 1923, p. 228), “ . . . the close similar¬ 
ity between the specimens from the Lupata Gorge just 
described, and the Kapitian phonolites, seems to afford 
very striking confirmation of Prof. Gregory's view that 
the latter arc of Cretaceous age.” 

Thi.s evidence establislies the suggested date for the 
beginning of the East African part of the Kilt Valley 
by fixing the age of the oldest associated lavas as 
Cretaceous. That the Rift Valley faults had begun 
by the Oligocene has now received further confirmation 
from the Gulf of Suez. In a lecture to the Royal 
Geographical Society m 1921 {Geog. Journ. vol. Iviii. 
pp. 267-271) Dr. Hume threw doubt on the fault origin 
of the Gulf of Suez, and attributed it to folding. This 
conclusion would have been difficult to reconcile with the 
successive maps of the area issued by 
the Geological Survey of Egypt had 
not that Survey also published a 
diagram of one of its folds (Petrol. 

Research Bull. No, 6, 1920, i>cfore 
p. i). The structure represented is 
what in ordinary geological nomen¬ 
clature is termed a fault. In 
answer to Dr. Hume’s view tliat 
the Gulf of Suez was formed by 
folding, it IS only necessary to refer 
to the two la.st publications on the 
area by the Survey of which he is 
director. The valuable account of 
the geology of the Gulf of Suez in 
No. 10 of the Petroleum Research 
Bulletins, by Messrs, Moon and 
Sadek, includes two sections which 
illustrate the structure of the Gulf. 

The essential parts of these sections 
are here reproduced (Figs, i and 2). 

They both represent the Gulf of 
Suez a.s in a ty])ical fault-formed valley. The 
second figure (after PI. IX, D) i.s especially instructive, 
as It shows that the faults which formed llie Gulf 
of Suez were post-Eocene and pre-Mioccnc. It there¬ 
fore shows that the conclusion that the Rift Valley 
faulting began in the Oligocene, which was first 
based on evidence from Lake Nyasa, holds for the 
Gulf of Suez. A further Petroleum Research Bulletin, 
No. 12, has just been issued, in which pari of the 
eastern .shore of the Gulf of Suez is descnlwd. The 
authors, Messrs. Moon and Sadek, conclude that the 
position of the shore is determined by ” a very import¬ 
ant fault/’ and they show that the faults in this area 
were in part pre-Miocene and pertly post-Miocene, 
One of the sections, PI. I. D-H, shows a scries of 
vertical and steeply inclined fracture planes which are 
marked as faults and not as folds. 

Sues.s’.s view that the Great Rift Valley is tectonic in 
origin lias been supported by an overwhelming balance 
of opinion ; but his view that it was a sudden rupture 
due to the contraction of the crust has been less widely 
adopted than the writer’s hypothc.si.s that it was due to 
a series of infalls along an upraised belt. That pre¬ 
liminary uplift has been accepted under various names 
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—^arch, anticline, or mountain ridge along tlie axis of 
the vaUey—and it is consistent with the gravity survey 
by Kohl.schutter, of the results of which an excellent 
summary is given by Prof. Krenkel. Tanganyika Ter¬ 
ritory is under three different conditions. Along the 
coast gmvity is in excess. The central area, along the 
south-western branch from the Great Rift Valley 
through Lake Eyasi to Tabora, includes a broad Imsin, 
witii gravity less than tiie normal. Along the western 
branch of the Rift Valley is a long narrow band in 
which the gravity is also Ic.ss than normal; Krenkel 
describes it as a Dichtcrinne or density-trough. 

The majority of recent authors have adopled the 
view lliat tlie Great Rift Valley w'as due to lateral 
tension. That the faults which bound the valley 
might Im* due to compression hiLs been several times 
suggested. The occurrence of reverse faults in the 
older rock.s beside the Great Rift Valley appeared to 
support this possibility. This view was .suggested by 

£ 


Uhlig in 1907, but he ha.s abandoned it. An over- 
thrust fault—which lias since been rejected—was de- 
.senbed from German East Africa, but Sue.s.s remarked 
that be knew of no other anywhere along the Great 
Rift Valley system. Dr. Hume inserted a reversed 
fault on the western shore of the Gulf of Suez. Ilis 
.section was reissued last year ” slightly altered ” 
(Petroleum Research Bulletin, Geological Survey 
Egypt, No. 10, PI. VIII. Fig. 2); hut the only noticeable 
modification, except in colouring, is that the fault is no 
longer drawn a.s a reverse fault. 

The main advocate of the compres.sion theory is 
Mr. K. ]. Wayland, the director of the Geological 
Survey of Uganda, for the Great Rift Valley near the 
Albert Nyanza {Geog. Journ. vol. Iviii., 1921, pp. 
344-359). The suggestion h more probable for that 
area than for those places where the Rift Valley is 
associated with immense lava fields, and in Unyoro it 
has some abnormal features. Mr. Wayland’s view is 
based on general considerations, and he does not appear 
to have seen any reversed fault along the Rift Valley. 
All the numerous faults that have been recognised in 
the Great Rift VaUey series are normal. Any reversed 
faulting that may be found will probably pmve to be 



Kti.. t.—The stiiKture of the Kifi Vulky of the («ulf of Suez an uuiiii« to the Survey. 
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exceptional. The jjeaj<raphical and geological features 
of the mountains beside the Great Rift Valley resemble 
th(jse of normally faulted block-mountains, and not 
those of fold mountains due to corrugation of the crust 
by compression. Tiie topography along the Great 
Rift Valley agrees with that of areas tom by tension 
clefts ratlier than with mountains raised by compres¬ 
sion ; fi»r all the faults known are normal; beside the 
valley rise many l)lfH k-montitains and bursts, and it is 
asso<-iated with vast lava fields. In mountains due to 
compression, on tlie other hand, the faulting is re- 
vcnied ; volcanic action is rare except for isolated 
vulcanic groups some distance from the mam chain, or 
where it is cut across by later faults. The mountains, 
moreover, oc'cur in long sinuous I’hains and slieiives of 
chains whicli gradually dwindle in height through parallel 
foothills. That the Rift Valleys are due to tension is 


emphatically asserted by Prof. Krenkel. The fracture 
zones of East Africa, he says, are zones in which the 
crust has been torn asunder {Zerreissungszoften der 
Kfuste, p. 169). 

Recent evidence, therefore, from the Zambezi and 
llie Gulf of Suez, Mr. Sikes’s fossils from the Kapiti 
Plains, and Prof. Krenkcl’s valuable monograph, com¬ 
bine to confirm tiie conclusions that the Great Rift 
Valley was initiated by an upbulging of the crust; that 
its fractures were connected with vast volcanic eruptions 
which liegan in East Africa in the late Cretaceous, and 
were contemporary with the Deccan Traps of India; and 
tliatoneset of the fractures that made the Rift Valley 
happened m the Oligocene. These conclusions render 
it probable that the African Rift Valleys are due to 
the secondary consequences of the movements that 
made the basin of the Indian Ocean. 


Obit 

Mr. F. J. 11. Jknkinson, Don. D.Litt. (Oxon.). 

M Mr. Framis jenkinson, University Librarian at 
Cambridge, who died on September 2T,has passed 
away one of the inn'll versatile and distinguished of 
(ambndge scholars. Of Ids profound knowledge of 
classics, of bihlii»grapliy and antiipiarian matters, and 
ol music, this is not tiie place to write. This notice 
must Ik* restricted to his activities in natural science, 
in one branch of whii h, entomology, he was an expert. 
Nor is it possible here to give more than llie l)rielcst 
outline of his life. Horn in 1H53. he entered Murl- 
borough at the age ot twelve, and in 1872 began a 
distingutslied career at Trinitj- College, remaining for 
the rest of his days at Cambridge. 1 le liecame Univer¬ 
sity Librarian in 1889. and held lids post until Id.s 
death, a period of more than tliirty years. 

Jenkinson was Curator in Zoology in the University 
Museum lor a lew month.s in 187X (the same year in 
which he gained ld^ Fclluw.ship at Trinity by his 
classical attainments), lie was the .seiond occupant 
of tins position, the first having {x*en Mr. J. F. Unllar, 
and during Ids tenure lie* worked chiefiv at in.sert.s. 'Die 
same curaloislup was altcrwards filled (in iRi>o) by 
the late Dr. David Sharp. But though jenkinson’.s 
ofiicial connexion with the Museum of Zoology w-as 
sliorl, he was its valued hcljicr to tlic enil. 

From liovhoud a keen naturalist, and espeiialh a 
lepidopteri.st, jenkinson was much associated in early 
years with Ids lilelong friend Mr. Edward Meyrick. as 
a student ot tlic sinalle.->t and most delicate lurms. ! 
Some lime after the coming to Cambridge of Dr. Sharp, 
with whom he formed a lusting friendship, Jcnkiruson 
turned his attention to Diplera. These were liciu'cfortli 
his sjiecial stud\- until the last, and it i.s as a di])terist 
that he will 1)C rcmeinbcrod in entomological circles. 

It is true of jenkinson’s entomological side, as 
perhaps of all Ids intercst.s. that his publislicd works 
are little m conqiarison with the greatness of his know¬ 
ledge. His writings comprise some twenty-seven .short 
nnte.s and papers, contributed to the Entomologist's 
Monthly Magazine between 1886 and 1922. The first 
four, up to 1900, deal with Lepidoptera, the remainder 
almo.st entirely with Diptera. In his longest paper 
(1908) he recorded a number of fungus-gnats new to 
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Britain and described one new to science, Tlie short 
notes contain records of captures and observations of 
the halnls of various flies. Hi.s last entomological 
writing (1922) was an obituary notice of hi.s old friend 
A. B. Farn. 

But these publkations are only a .small part of 
Jenkinson's di})terological work. Nkmc could lie more 
generous than ho in aiding other workers He liad a 
wonderful faculty lor distinguishing ulisiurc speiits 
in tlie field, and very great deftnes.s in capturing 
minute insects, even without a net. lie was a very 
.skilful manipulator, and collected a vast amount of 
material in several parl.s of Great Britain, but esjxKiall)- 
in his own garden at Camliridge. The ]>i<k of these 
captures was always at the disposal of tlic UniNcrsity 
Museum, to whicli he gave hundreds of spci’imcn.s, 
and he was one of the makers of the Cambridge collei- 
li<m of British Diplera. now one of tlie largest extant. 
The national eollection at South Kensington has also 
been enriched by many of his specimens, llis mis- 
oclUneous captures in other orders were frcijucntly 
interesting: a minute (opeognathe found in a house 
at Cr(>wiiorough, and described by Dr. Kndetlein in 
1922 as a new genus and species {Ptcroxamum). is the 
first Psocid {sens, lal.) with .scale-covered wings to be 
; discovered in Great Britain, the forms related to it 
licing tropical. 

jenkinson’s faculties for observing were extended to 
plants, birds, and even, at one time, to rnollu.sca. He 
applietl his classical and bibliographical knowledge also 
to entomological matters. The former was often called 
into play in questions relating to scientific names. 
What he wrote of Farn was true also of him.self: “ he 
disliked slovenliness ” and “ was the mo.st scholarly of 
naturalists.” A.s Lilirarian he was always sympathetic 
to the needs of entomology, and contributed to the 
result lliat the University Library and departmental 
libraries together now contain a body of entomological 
literature (especially periodicals) probably unsurpa.ssed 
in any centre in Great Britain outside London. In 
person he was tall but of almo.st fragile build, and he 
was always hindered by poor health. The kindest- 
hearted of men, his personality exercised a singular 
charm over his many friends. H. S. 
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Current Topics and Events. 


The report of the Broadcasting Committee ap¬ 
pointed on April 24 by vSir William Joynson-Hicks. 
then Postmaster-General, hai? now been issued, 
together with a statement from the present head of 
Uu; Post Office, Sir l.ammg Worthington Kvans 
The committee had to consider : {a) Broadcasting m 
all its aspects; (i) the contracts and licences which 
have been or may be granted ; (0 the action wliich 
should be taken upon the detiTminalion of the 
existing licence of the liroadcasting ('ompany : ((f) 
uses to which broadcasting may 1 k' put. and (c) 
the restrictions which may need to lx; placed uix>n 
Its user or <Icvclopmcnt The Commitlwi states that 
broadcasting is of value for inslrnchon and enter¬ 
tainment and has great potentialities, and it is 
recommended that a Itroadcasting Boanl should 1 hi 
<“ stab!ished by statute to advise the Postmaster- 
General, thougii broadcasting services should remain 
in Hr* hands of non-Government bodi(s working 
under Ciovernmcnl licence. The revenue reipiirwl 
to maintain broadcasting services is to come mainlv 
from the rci'('i\-ing licence fee 'J*hc Commiltoc 
considers that tlu; existing fci* of loi. a year is sufli- 
cicnt for tlK‘ present, and that thrce-<jnartcrs of the 
receipts Tingiit go to meet the costs of broadcasting 
As regards licences, a uniform and simple tvpe of 
licence obtaniahle without formalities and with 
practically no limitations on the apparatus is sug- 
gCRlecl for all users. Extension of broaflcasling hours 
and of the \va\e-lcngtlis in use (350-425 nu^ln's) so 
as to cover tlie range 300-5<'<) tnetre.s. exchnbng the 
band 440-^(10 m<-tre.s, i.s also recommended The 
Committee considers the immcdiat<‘ application of its 
sclicme desirable, and .suggiists that the liriti.sh 
Broadcasting Company's licence be continued and 
extended on a tnoflihisl basis .N'o recommendation 
is made on the subject of the protection of British 
apparatu.s against foreign competition, the Cominillee 
stating tfiat the matter should be dealt with by 
f’arliunicTit. 

Arisini, out of our recent article on " Inventors 
and Patents ” {Natuke, September 8, p. 34«>), it has 
been brougiit to our notice that the intcre.st of 
patentees and inventors luis been ma<ie the .sjHx-ial 
aim of the Institute of Patentees (Jncorporateflb 
I'his association was founded in the year J919, and 
within a short space of time enrolled some twelve 
hundred members. It has set up a txidy of technical 
advisers to a.ssist tlie inventor and prevent him from 
wasting money on useles.s propositions. In the case, 
however, of tliosc inventions winch contain germ.s of 
value, even though the inventions are but crudely 
presented, the Institute advises their oi^mators as 
to the best method of developing their productions. 
To a certain extent, tlie Institute also acts as a 
clearing-house, at the saaie time aiming at submitting 
to manufacturens such inventions only as have 
reasonable commercial pro.spects. In favourable 
cases, <Ls.sistancc will be given in the direction of 
obtaining capital for the exploitation of inventions. 
In order to reduce considerably the huge expense 
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genwally Involvcil in tlie settlement of di.spiite.s pro¬ 
ceeding from inventions, a Court of Arbitration has 
been constitute<l to winch contentious (jucstions may 
be remitted. At the present lime, the Institute is 
concentrating its elhirt.s on secnrmg an ICmpirc 
patent, w'hcrebv the cost oi protecting an invention 
throughout the British limpire may be materially 
reducetl. At tlic general meeting m March of this 
year, the chairman in liis presidential address an¬ 
nounced that the ImslHiitc was recogui*.<'d by tlic 
Board of 'I’rade, and that certain inijinnes addrcbsed (o 
that Department were referred immediately to the 
In.stiUite. It is state<l that tlie Institute is in no wav 
a trading or proHt-making concern, for the memliers 
of its various advisory ami other comimtLees give 
their services gratuitou.sly. Tw'o tlasses of members 
arc enrolled. An annual subscription of two guineas 
secures full memlx-Tshi}), while associate-mcmberslnp 
for the annual suliscription of one guinea is reserved 
for the genuinely poor iinentor, I*’urlher particulars 
are obtainable from tlie organising secretary at .j j 
kusscH Street, London, W.C.i. 

BhFo»E the War, ('apt W. K. Kmglit, as a 
pliotographcr of birds and their nesP, was already 
in the front rank Being a practised clunlKT, ho did 
not conCme his attention to species that build near 
the ground, and more recently he h is simcinlised an.I 
taken the kinematograpii as well as the ordinarv 
camera “into the tro.’fops’’ with most successful 
re.suUs. Oil Monday last, at the Polytocimic Hall, 
m Regent Street, ('apt. Kniglit tisf'd a number of his 
films and some lantern slides to illu.strati' to a specially 
invitwl audience a hniture wdiich will be repeated 
daily for the l>eiH*fit of the public for several weeks 
to come, 'fhero is no need at tiie present tune to 
emphasise the usefulness of films as records of fact 
(m contradistinction to portrayals of fiction) where 
motion has to jic illustrated, or thi' lulvantage of 
having them vorhallv described, ('apt. fyinghl was 
able to show the climbing of woodiieckers, the rapitl 
Higlit of birds of prey when catching food for their 
young, tlie plucking of the victim, its p.irrition among 
the nestlings of tender age, the throwing of it whole 
to them to scramble for when tJicy were older, ide 
rdso showed special records of young birds exercising 
their wings and getting into training for flying, as 
well as their licsitation licfore they could make up 
their minds to launch tlieinselve.s for the first time 
in the air. Many points of incidental interest were 
mentioned by the lecturer. 1'he finding of a swift 
in the nest of a hobby was used a.s an argument in 
favour of the latter bird being the swiftest of our 
hawks. Stress was laid upon the amount of vegetable 
food eaten by the greater spotted woodpecker; the 
writer has known of this bird taking coconut intended 
for tits, but Ckipt. Knight described the extraction 
of kernels from hazel-nuts fixed in the crevices of 
bark, after the fashion of tlie nuthatch. Owls were 
dealt with, as was the daily life of a rookery, while 
the rearing of young heron.s was con.sidered in detail. 
All who are intereSited in British wild life .should go 
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to ( apt Knicjlit’s lecture, for tljcy will thus acid to 
tlicir knowledge besides gaining a great dejil of 
enjoyment 

Amordinc. to the latest estimates {given in the 
/ mil's for September 28 and 20), llic lass of property 
in 'J okyo and Yokohama due to the eartlujuake of 
Septemb(T I ]s somewhat less tiian was at lirst sup¬ 
posed Iti \’(»ko[iama, about three-fourths of the 
liousfs (including lliost* of greatt^st value) were dc- 
slrtn'ed ; lliose which reinain an* apparently but a 
fringe of small dwellings It was on the Hat levels. 
jnterse(:t<‘d by canals, in winch the business and 
shopping (jiiaTters wen; situnted, tliat the destruction 
\sas gr(*atest; but on llie Hluft, wliere the foreign 
mcrrlianls lived, there was also much damage ilone, 
rnanv of the houses having fallen into tlie valley 
below In 'I'oky<). out of alxuit .y^S.ooo houses 
destroved. only 11 p('r e.ent colla]>s<*<l under tin* 
cartluinaKe shock; tiie remaimh'r were buniwl. Tt 
was again in the dt“ms(*lv crowded riverside distncts 
that th(* worst of the destruction took plate It has 
been suggestetl tliat Yokohama shouhl be rebuilt in 
a safer dislnel, hut the site of the city is obviously 
<k*lermine<l bv the harbour, winch has not been 
materially damaged Moreover, though there is no 
absolutely safe an'.i in such a seisnne /one, the safest 
for nianv vears to conie, and perhaps for several 
c<*utnries, may be the epu-entrai area of the recent 
shock. 

Wr are glad to note that IJritish linns are adopt¬ 
ing mole and more the principle, on the lines of 
many American firms, of helping their rlicnts 
in every iiossible way—and indirectly the general 
piiblu as well—by the i.ssne of thoroughly .scientilic 
literature wntteii by experts A goocl example of 
this IS a recent publication, " Water Trealincut." 
by Messrs. Brunner, Mond and Co., Ltil.. llie well- 
known chemical manufacturers of Nortluvu li.Cheshire. 
Tins booklet, which is a production of the firm’s 
research staff, and mav be obtained free of charge 
by writing to tiie above a<Idres.s, g]V(?s a most lucid 
and coiici.se explanation of the whole principles 
muierlying the hardness and treatment of water, 
especially for lioiler feed purposc.s, and shoukl prove 
invaluable to engineers and all others 111 charge of 
Ixjiler plant. J t is divided into fourteen .sections, ami 
particularly good are Iho.si' devoted to the cau.se of 
hardiu'.ss, the soda ash and linic treatment, and the 
choice and method of operation of softening plant in 
general. Also of great interest arc the soclioiis 
dealing with liic mort^ diflicull aspects of water 
Irealnirnt, about wdiicli tJie average chemist Ls none 
too clearly informed, such as the pre.scnce of free 
carbon dioxide and sodium bicarlxinate, acids, 
whether mineral or of the peaty acid viiricly, oil, and 
especially the removal of the last traces of magnesium, 
for which the use of alumino-ferric is recommended. 

In 1905 the Meteorological Office was able for the 
first time to make some provision for the regular 
investigation of tlie upper air over the British Isles. 
Investigation had jircviously been carried out 
privately, in some cases with the a.ssistance of the 
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I Hriti-sh Association and of the Koyal Meteorological 
[ Society. Mr. W. H. Dines, who had taken a leading 
j part in the practical development of the investigation, 
j agreed to supervise the work for a nominal fee and to 
provnic, free of charge, tiui facilities which his residence 
aflordetl for work w’ith kites and balloons. After 
1913 Mr. Dun'S removed to Benson in Oxfordshire, 
and for the past leu years he has continued there the 
upper-air work which he had earned out so success¬ 
fully at I’yrton Mill on the Cliilterns and at O.xshott 
in Surrey Largely as a result of these investigations, 
Knglaiul has gamed a position in the forefront of the 
in\t‘stigation of the iijiper atmosphere. At the end 
of June i<i22. Mr. Dines retired from active super¬ 
vision of the work, altiioiigh he continued generously 
to give facilities for investigation to be earned on at 
Benson Mr l)iius<‘s experience indicated that open 
country nortli-west of Oxford was the most suitable 
place for a piTinanent observatory, but linancial 
rciisons made thus impossible ; it was accordingly 
arranged to utilise Kew Observatory, where the 
disadvantage ol jkisiIioij would be to some extent 
compensated by proximity to the i^cntral ollice anrl 
contact with other liranchcs of meteorological work. 
The transfer will probably be made in a tew days. 
The OMervatory at Benson will then be closetl 'Phe 
regular dailv reports in connexion with forecasting 
will Ih‘ mad<i at the wireless station at l.ealield the 
courtttsy of the rostiuaster-CxciKTul, wlnlc the upper- 
air investigation will be continued at KewObseivatory. 

OrivAT activity continues to prevail on the ijucstion 
of the cause and incidence of cancer Tlu* Ministry 
of Health 1 ms recently issued a cirtular {No 42(1) in 
which the views of a committee of e.xperts are set 
forth. The circular deals witli the characteristic 
features and natural course of the disease, the extent 
of cancer mortality and its increase, the proclivity to 
cancer, chronic irritation as a determining factor in 
the appearance of the iliscase, and the diagnosis ami 
the treatment of cancer. Tiic statcnu'nts made are 
111 harmony with the results of moflcrti scjcntihc 
inquiry, and the circular should help to counteract 
a great deal of irrelevant matter wliich the jmbhe lias 
been iimtcd to accept from quacks, cranks and well- 
meaning jKTson.s who do not possess tlie requisite 
knowledge. Local health authorities are encouragcil 
to deal with the cancer problem m the best interests of 
the community. 

Die Naturwiismschaften for August 31 contains 
two articles by Arrhenius and by h'reundhch on the 
life and work of Wilhelm Ostwald, wiio reached the 
age of seventy on .September 2, as reconled in our 
issue of August 25, p. 289. 

A REVIEW of the adhesives industries appears in 
the Chemical Trade Journal for September 14. The 
properties, composition, extraction, and sterilisation 
of animal glues are concisely described. Vegetable 
glues {e.g. from starch), waterproof glues, and various 
forms of adhesives {e.g. sodium silicate adliesivcs, 
axlhesivcs from cellulose waste, liquid glues, etc.) arc 
all treated. A solution of glue in acetic acid is the 
basis of *' scccotine.” 
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A RFvrKw of the dye-stuffs industry of (Jreat 
Britain, by Prof. G. T. Morgan, is published m 
Chemtstrv avd ludu^itry for September 14 In this 
the progress made during and since the War in the 
manufacture of intermediates and dyes Ls discussed 
in great detail, and tiie article gives a fiMsoned 
account of tiie present position and future prosjiects 
of one of the mo.st important British industrial 
undertakings. 

Thii autumn conference of the Textile Institute 
will be held at Leice.ster on October 18-10 'riie tirsl 
day of the meeting will be spent at the Exhibition of 
Textile Machinery and Textile habnes which is being 
held in Leicester on October lo-io. On the second 
day, Mr. R. King, of the Universitv of ijxxls, will 
present a paper on “Artificial Silks/’ and later the 
annual Mather lecture wdl be delivered bv Prof. J. l-‘. 
Tljorpe, who will take as Ins subject ” Tlic Apphea- 
tion of Dyes to Pibres and Pabnes ” TJie remaimler 
of tlie meeUng wdli be <k‘votcd to visits to works in tiie 
neighbourhood of interest to rnombers of the con¬ 
ference. 

XiHi first paper mill for producing printing paper 
and pasteboard from hydrophytes or wMter-plants on 
a large scale was started on September 15 ui (irossen- 
haiu. S.ixony. TIu' hydrophytes (Typlia, Pliraginites, 
etc ) are made into pulp by a cheap mnv process of 
the German Hydrojihyte Co., and arc sanl to yiekl a 
good material for paper and pasteboard The reeds 
grow wild in shidlow waters and their removal is 
desirable m the interests of ftshmg ; in (iermany, 
thejvfore, as in other countne.s, large amounts of the 
raw’ inateritil are to lx; hail freely. It lias been 
calculated that in Germany alone one million tons of 
dry reed material can be gntlicred, thus treeing for 
oth(T purposes <\ like (juanLity of wood uj» to now used 
for nninufactnnng wood pulp and ccUulo.se. Several 
further works for producing paper pulp from reeds arc 
to be <!rectcd in Germany a.s well as in other countries. 
It i'. stated that the .same process inay also be used for 
bamlxio and similar tropical plants. 

'riiK (blbcrt White Kellowship offers an attractive 
programme for the present s{s<sion ending January 
102} Meetings and expeditions iiavc Ih’CIi arranged 
for nio.st Saturdays during the winter, noteworthy 
events arc lectures by Dame Helen (Jwynne-Vanghan 
on “■ Tlie Mecham.shi of Inheritance” on Noveinlier 3 
and bv Mr. K. K. S. Balfour on “ Trees and Flowers 
of the North-W'est I’acitic ('oast ” on 1 >eceniber i. The 
Ramble Section of the Selborne Society has also 
Lssiied a programme of its lixtures for the next lew 
monllis (price bd.). Numerous ” rambles ” of historic 
and literary interest are included, mostly m London 
and its inu.seunis. I.ectures have been arranged 
apart from the rambles and among them are ” Among 
the Himalayas/' by Mr. F. W. Hodgkinson, on 
October 31; ” Japan, Pa.st, Present and Future,” by 
Ihrof. W'llden-Hart, on November 7; “In Neptune’s 
Kingdom,” by Mr. F. Martin Duncan, on November 14, 
” Animal Disguises and Caniouliage,” by Mr. Wilfred 
Mark Webb, on November 2cj ; and " Nature at Home,” 
by Mr. M. A. Phillips, on December 12. Corrs- 
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spondence relating to the rambles, other than applica¬ 
tions for tickets, should be sent to Air. I’. J. A.shlon, 
72 High Street, Bromley, Kent. 

A SPKri\L volume of the Zeihihrifi fitr Kristallo^ 
graphie, comprising no less than 640 pages ami 
numerous dlustration.s and plates, ha.s been publushed 
as a testimonial to the inagiuftcenl life-w’ork in 
crystallograpliv of the founder and iirst editor (for 
over fifty v<»!uines} of the /cUsrhrifl Prof P von 
Groth. It consists of contributory memoirs on their 
most recent original resi'nrches by thirtv-two autliors 
of repute, mostly well known contributors lo the 
Zntschrift for many years and old friends of Prof, 
von (Jroth, The two ikitisli contributors are Dr. 
Tulton and .Mr. Barlow, the former of whom semis 
a thirtv-five-pago paper on the completion of his 
many yeans' work on the. suljihates. si'lenates, and 
<loublc salts, in llu' results of wlucli Prof, von tkoth 
had taken a verv dei'}) interest, while the latter seiiiLs^ 
a paper on the division of space in eiiantioinorphous 
polyliedra. 1'he universal character of this remark¬ 
able birthday present--for it cninmemoratt's the 
eightieth birthday of Prof, von Groth, which occurrcil 
on June 23—will he apparent from the mere mention 
of the names^ of a few of the contributors from <ithcr 
laiuls. h’lrsl should be mentioned TTof. Niggli of 
Zurich, who now acts as editor and to whom tin; 
greatest credit is due for the organisation of sucli a 
memorable testimonial to the great crystallograjdier; 
then webavcmemojr.s from TTof. Jaeger of Gioningen, 
M. H. Ungemach of Pans, A Hadding of l.nnd, 
C. Lciss ot Berlin, J. lieckenkamp of Wurzburg, 
G Ainmol't of Stockliolni. h‘. ZamlHimni of Jnnn, 
11 . Terlsch of Vienna, b'. Rinne of Leipzig, G. \’iola 
of I’arina, Jv -\rUni of Milan, R Scharizer of (iraz, 
ami others e<juaUy famous from almost all the greatest 
F.uropeaii tentres of learning. 'I'lic value of these 
papers alone is a noteworthy teslnnonv to the great 
esteem and alhstion m whicli tiie recipient is held, 
and their publication as a common dedication at a 
time like the present shonlil prove, a valuable aid to 
international peace and goodwill 'I'lie volume is 
dedicated to one of the greatest of modern men of 
science, one of the kindliest of men, who ever gave 
the impulse of his encouragement aiul approbation 
to those striving sincorelv and earnestly to advance 
the subject winch he Itad so much at heart. 

MJissRS. I.ONGMANS AND C^o. havc many science 
books in their new list of announcements. Among 
them are ” The Action of Alcohol on Man,” by Prof. 
E. II. Starling, w’lth contributions on alcoliol as a 
medicine, by Dr. K. Hutchison ; alcoliol and its 
relations to prnldcm.s in mental disorders, by Sir 
b’re<lcrick W. Mott, and alcohol and mortality, by 
ITof. Itaymond Pearl; and "(ialvanomagnctic and 
Thermomagnetie Effects: The Hail and Allied Pheno¬ 
mena,” by Prof. L. L. Campbell {in Monographs on 
Physics). 

The autumn aipiouncemcnt list of Mc.ssrs. Metliiion 
and Co., Ltd., contains many books of scieniilic 
interest. Among them we notice ” The Principle ot 
Relativity/’ by Profs. A. Einstein, H. A. Lorent/., 
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H Minkouskj, A. Sommerfcid, and H. Woyl, trans- 
iatf<l !)\' I>rs. H JelTtJry aiul \V Pcrrett, Lonsisting 
<.)f a sclctliofi of tii<‘ morf unjualatil scieiitific papers 
111 \\hi< h the tlii’orv of relativity was originally ex- 
pouiulccl ; a tu'w and revised e<lition of " ThcFounda- 
1 u)ns ot lun''l(:nrs 'I'lM'ory of (iravitatioii," hy 
K iTCtindlKh, translated by H. 1 . Bros<*; “ Hm- 
steiii’s 'i heory of Felativily,” by Prof. Max Boin, 
translated by H. L. Jirosc (the book aims at giving 
a lucid Instorual nrcoimt of ICinstein’s Theory of 
l<elativi 1 \'), '■'fhe C'iieniical Idenienls,” bv I* If. 
boring, <iealing witli recent dev<*lopmenls in con- 
in-xion with the ciiernieal elements along lines which 
Ilk hide electron binding processes in alonm structure, 
in radiation plienoniena, and in electromagnetic 
leaclions {tlio (jiiantiim tlieory and the stationary 
states of the Hohr atom are illnslratei! by analogy), 
" Kadioiulivity,” b\’ Prof K J'ajans, translafisl 
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by T. S. Wheeler and W. G. King; “ Crystals and 
the Fine-Structure of Matter,” by Prof. F. liinnc, 
translated by W. S. Stiles (the book presents a 
comprehensive survey of the fine-.structurc of matter 
as clucidateil by the study of crystals); ” Practical 
Mathematical Analysis,” by Prof H. von Snndcn, 
translated by Dr. H. Levy, ”'I'he Mechanism and 
Physiology of Sex Determination, ' by Prof. R. 
Goldschmidt, translated by Prof. W. ]. Dakin, ])re- 
seating in concise form a review of tin* most modern 
knowkslge of the mechanism and physiology of sex 
determination, and in particular of the theories of 
(ioldschmult, a translation, by J. G. A. Skerl, of 
}*rof. A. Wegener’s ‘‘'Hk* Ckigin of Continents and 
Oc<*ans”, ” What IS Man ■* ' by Prof. J. A Thomson; 
ami ‘‘The Origin ol Magic and Religion,” by W, J. 
Perry, dc*scnbiiig briefly the growth and spread of 
religion and magic. 


Our Astronomical Column. 


ITki h.-mi. ok Sr iM'i'.MnKK 7.—Mr. W. !■'. I)cnning 
writes - ” About descriptions of this ob]<*cl. which 
appealed about 7 h. t.5 f»MT, were received 
from Cotnwdll, De\onshir<', and South Wales. It was 
of eonsKleiiibli* size ant! bniliancx. ami it left a trail 
wim h remained \ isible for 10 tir 1 z mimitrs. according ! 
to sevcr.d of the observtTs A immlKT of tlie reports 
wbu h liave been reteived are not of any scientific 
utility, for they arc mere deseripiion.s of Die brightness 
of tlie plionomenon witlioiit inclmhng any precise 
tlefails of the posit ion of the flight and duration Some 
of flic observations, however, contain all the data 
necessary for computing the rt'al path of (he meteor. 

“The ratliant point is mdn.atisl at ^Oo -ii"', ami 
the lieigiit from about tio to jo miles descending along 
a course 100 mih*s in length, at a v«‘kxilv of 20 miles 
XT seeoml, It e.Mendcd from south-west of l^aml’s 
■hid to about 1^ miles west of Lundy Island, ami H 
Ilf up brilliantly the sea and const of Cornwall in the 
district nearly osoi which the meteor <H*sccndcd.’' 

Pkoi*. Limjkmann's Tin-oks oi* thi- Spiral 
Nmu'I.i-—'I’ lio Ol/'^crvatof'v for Se{)teml)er contains 
two articles criticising tins thcorv, -which suggested 
that the s]nrals were (-loads of losmic dust, expelled 
from the galaxy by light-pressure, and shining by 
retleeted stailiglit Prof, ik-rnne considers the idea 
of their shining by reflected light untenable, on the 
ground that at least one of them, N (T.C. 10O8. has 
some bright lnie.s in its spectrum, which sliow th() 
same radial velocity as the dark ones ; in ease of 
reflection the latter would be double tbe former 
Mr. A. C Gifford notes that the presence of layers 
of dark obstructing matter in many of the spirals 
negatn-es the idea of retleeted light fnmi the galaxy, 
a point which was also made bv Mr Reynolds. 

J'rof. Perrine agrees wilii the sugge.stion of expulsion 
from tlie galaxy, Init holds tliat tlie spinils are no 
longer merely (hist clouds, but that a large number 
of stars lta\c formed in them by condensation; they 
are autonomous systems, pcrha|>s loo light-years in 
dianu'l('r; the novir in them arc suppcKsed to be 
similar to, but perhaps .smaller than, galactic noviP; 
thev may be caused by stars colliding with streams 
of cosmic dust. 

Mr. Gilford nute.s tliat Lick Oliservatory photo 
graphs show that the number of spirals approaches 
a milhon ; assuming with Lindemann that each has a 
mass of ten thousaml suns, we obtain an aggregate 
mass greater than we can reasonably suppose to have 
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been expelled from the gala.vy, since il exceeds many 
estimates of the united mass of the galactic stars. 
He agrees with Perrnie in supposing that the spirals 
contain many comlensel stars, and ascribes liie 
nova* oliserved to collisions of star with star. 

SoLUXRR \Kl) THL GUAVJ I'A TIOXAI. SlIIl' 1' UK fafUlT. 
—Prof T. J. J. See and others liavo lately asserted 
tliat J Soldncr had anticipated Einstein m i8oi in 
announcing tlie double shift of hght-ravs passing near 
tlie sun. R. Tnunpler examines the matter in Pub 
Ast. Soc. Pacilic fer August, and shows, a.s might be 
expected, tliat the iloiil)le value nrises solely from an 
arithmetical blunder of Soldncr's, who was ot course 
using the Newtonian Law*, Suldner’s aim was to 
find the deflexion due not to the sun, but to the 
earth. Curiously enough, a second antlimetical 
blunder caused his result to be ten times too great, 
i.r o-ooi"’ instead of o-ooot*, both values are far too 
small for jiractical ini^asurcinenl 

The charge of plagiarism against Emsleut ls thus 
shown to be coinpletcly unfounded. Cavendish had 
investigated the shift at about the sanu' time as 
SoWner, but did not gel the erroneous double value. 
They both assumed the corpuscular theory of light. 
The idea that the shift whs to be e.vpected on the 
wave thcorv came much later. 

Stak-calgls at I.bsi) OiiSi-.KVAroKV —Nos, .p 
and 31 of the Luud Meddelandcn contain some useful 
work on sUir-gauging, The first is a rearrangement 
of the gauges of Sir William and Sir John Herschel. 
Thev are reduced to galactic longitude and latitude, 
and expres-sod as star densit v per scpiare degree in each 
region measured, iieferences are also given to the 
sheets of the Franklin Adams chart containing the 
region ; the greatest and least numbers per square 
degree are ohjo and 20. 

No. 3T contains details of the star-counts made at 
Lund on the Franklin Adams charts. Separate figures 
are given for each magnitude down to tlie 15th and 
for dilFercnt distances from the centre of the plate. 
The density per square degree in each zone is also 
given. It will be remembered that Chapman and 
Melottc published a similar study of these plates in 
the memoirs of the JL A.S. However, as there is room 
for personality in the estimates of magnitude, an 
independent count is quite useful. At present there 
is no general discussion of the results of the count, 

! but tliis will doubtless follow, in the meantime the 
! work is very serviceable for reference. 
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Research 

The Origin of American Quill-work— ^Tlie 
methods of Americnn quili-work are fiRtirtfl and 
described in the Avigust issue of Man by IVlr il Ling 
Rotfi Mr Ling Rolli remarks that the principle oi 
capping the qiiil! ends ovoi a band of weft, twinctl- 
work, or sinew, clistinguibihos the technique of Aiiien- 
can <|uill-work from that of other pco]>h's—Tvrolcse 
or Nepalese—who practise quill decoration Ihit, 
strange to say. the same method is used by Amu 
mat-makers, and bearing in mind the ethnic connexion 
between north-cast Asia and north-west America, he 
suggests that the American tetdniique was brought 
from Asia, and tiiat Amencaii'' in later times, linding 
that the soft porcupine tail-ipiills were ailaplable for 
this form of decoration, made* use of the comparativelv 
new-found material, and gavi* us the imuh-admircd 
(|inI]-work ornanuMilalion, an nn ention in itself of no 
mean order. 

Tiik WiN’Ni-B.^Go Ami-uk as Inoiass • The chief 
contribution to the thirty-si’venth animal report of 
the Ikircau of American Klhnology, 1015 10. jmb- 
hshe<l in tlu' jm'senl year, is a monograph on the 
Winnebago tribe b\' Mr. l‘aul iL'nlm Tlie Wmiu'bago 
and closelv relateii tribes, like the Missouri. Oto, and 
T(nva, certainh' n'presi'iU the sc<.'ond westward migra 
turn of lli<' Sioimn tribes. It is imyMissible to say 
when lliev enlere<i Wisconsin, but if thev < an lie 
identiheil with the liuiiders of the cfligv mounds, thee 
came front the south or sontii-east Hut it is rein.irk- 
alile, li this theor\' lx* •iccepled, that noeltigv uKiumls 
are foumi in iliinois, and it may he assmmsl that tlu' 
Winnebago developed the monnd-biiildmg halal alter 
Ili<*\ luul leached NViscoiistn . 01 that other Ivpes oi 
imaimls in Illinois are liio \vc»rk of them ami Umdnsl 
lnb<*s. i t ts also yxissilile that since the cdigy moiiiuls 
arc undoulitedl) a.ssocialed with rhetlan <)rganis,ifion. 
this tvpe oi Horial organi.s.ittou was adop(e<l l>y llie 
Winnebago onl> alter tliey had entered Wisconsin 
Tins well-illustrab'fl monograpii gives an elalioraic 
account of the !nstor\, areliasdogv. nialfuial culture, 

SOI ml customs, clan organisation, and lluMuills of the 
Winnebago 

I'Hi. Tiiui.siii R SiiARK—in SiU'ncc of July 13 
Prof VN' !■' Mien gave a (lewnpfuHi of the beluu loiir 
ol a thresher 'hark [Ali>i>ui\ I’nifhs), as obsiTvtnl bv 
him on Llie coast oi ('ahtornia \\'v have rei-eivixl 
from Prof Allen another mioimt of the same occui- 
rcnce 'i'lu’ sliark was seen m pursuit of a small 
fisli, winch it overtook, ami then, turning sharply 
downwards ami to liu- right, mad" a whqi-like stroke 
with Its long tail, almosi mstanUy followed by another 
stroke, as a result the v'lctim was badly cnpjdefl and 
would have been ail easy pr<*y, had tiie shark not been 
fngliteneil ott. Prof Allen concludes that the long 
vvhqi-like tail of Alupias is a highly eJlicient vveajion 
for crippling its prey, and be contrasts the melhmls of 
this shark vviLli those used by the souptin shark 
{Calms zypopieriis), which chases a fish with its mouth 
directed towards the fugitive, trying to snap it up 
when c1o.se enough to so so. 

The Periodicity and Migrations of Locusts.— 

In the Bulletin of Entomological Research for July, 
Mr. B. P. U varov discusses the habits of the swarming 
locust, Schisiocerca gregaria {peregrina), which is the 
only Old W^orld representative of the genus. The 
locust Acridium flavwcnirc, Burm., is regarded as no 
longer a distinct s^>ecies but as the solitary phase of 
the dimorphic species S. gregaria. Mr. Uvarov agrees 
with the conclusion of Vosseler that the niigratioa of 
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gregaria either as nymphs or mluHs has nothing to 
<lo with need for food or vvitli the search for new 
breLilmg-gnnmds, and a solution of the phenomenon 
is not yet lorthcoming Kimclcel d'Hcrculai.s has 
olistTved, and \’ossi‘Iet has .studied more thorouglily, 
the extremely inltTcsting colour changes in tlie 
individuals forming niigratorv swarms 'I'lipse changes 
in A', grrgarta are very pronounced, ami Mr. Pvarov 
Ivelievcs that they are 111 direct phv’siological con¬ 
nexion vvitli tiie maturation of the sexual products, 
and of the development and retlnction of the fat-body. 
The hfe-cyclc of this .spec les is very poorly known and 
it.s permanent breeding-grounds and the conditions 
umler which brcx'ding takes place are grcatlv m need 
of study. 'I'he author’s conclusion regarding two 
different phases of th<* species suggests a promising 
line of investigation Opportunities sIiouUl be taken 
tlurmg years of mass invasions to observe the con¬ 
ditions of eststeiice of the imgralorv i>hase, and also 
during years of minitmim prevalence, when the 
solitary phase is most likely to be met witii. Ohserva- 
tums of tins kimi record<>d liy Morstatt in I'ast Africa 
suggest that the jHM'iodicity of locusts is not due to 
mv.isions from oufsnle, but to mcre.ised local imdti- 
pbcation under dry condilions, 

SUKVhVS IN NORTII-Whsr VliNNAN. - Ill the 
Giograp/iical fininial ior Si'ptember tliere is piililished 
a nuip ol ]>ar{ of Nortli-W’est N’unnaii winch lias lieen 
(orretted bv Mr. M. A, Keeves from tlie observations 
ol Prol j W tlregoiv ami Mr. J. <in‘gorv’, 
Mr Kiiigdoii Ward, and Mr L. C. Noiiiig Tins 
map shows that part of the Salween Itiver between 
about lal 27' 30' .S' and hit. 2h'’ 30' N is enlii<‘iv 
uniiiappefl. Most of the longitudes depend upon 
tiaverses ami not on asLronoimcai lietermmalions 
1 h(‘ allilmies along ) Tof. (In'gory's route are Isised on 
a s<'nes of boiling-pomt observations. 

Dl.STKlUUJlO.N OI- I.VNII A.Xi> Si’.A IN PaSJ' TlMKb 

IN Australasia —Now lli.it tlie hvpidliesis of drift¬ 
ing continents has added .1 mwv fasi malum to p.d.eo- 
geography. geologists will find the suru's of luajis and 
cnnsulerations pul forward by Prof \Y N. Jiciison, 
of the rmversity of ( hago, New Zi'al.iml, of pernmm^nt 
value for consultation {“ Pala‘<i/oi<- and Meso/'.oic 
Si'as m Austral.isia,’' 1 'raiis Newv Zeal.iml Institute, 
. 5 > 1 . P i. The )iaper is a higlily interesting 

‘'attempt to tra<.<j the gi-ograpliuid evolution of 
yVustralasia," ami the author concludes that the 
opening of the Caino/.oic era saw Australasia broken 
into blocks, the various rt'gions theiueforth having 
imbvidual and not connected histones. Tho.so regions 
provide the gc'ognqduc.il features Iruei'ablc al the 
present day ITof. Jienson takes us from tin* Tethys 
lH*lt to the Antarctic fringe, and he even mclml’es 
{]>]) 4() and 48) such a detail as tlie evidence fif 
glaciation on the borders of Western Australia and 
South Australia at the close of ( relaceous times. 

The L.avas ok thi J'acifk Basin - Dr K. S. 
Washington ha.s traced the seipiencc of thrix* types 
of basic lavas in fluwaii in the past, and the irn'giilar 
outpouring of all of these types at the present day, 
from the collation of a large sene.s of analyses, 
mostly due to his own work, and forming a viTy 
solid contribution to petrography {Anier. Jouni. Sii., 
vol. 2of>, p. Juno 1923, and vol. 207, p 100, 

August 1923}. H may be remembered that this 
indefatigable author (“ The Deccan Traps and other 
Plateau Basalts,” Bull. Geol. Soc. America, vol 33. p. 
803) has recently concluded that the marked fluidity 
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of i)<isalts }(jrnun<' widely spread flows depends on 
llu'ir Inf'll iron-content, and not on tennpcraluro or 
water 'I'hey show, iu<Ieed, little explosive tcndenc\ . 
Judd nn<i < ole (Quart. Jonrn (ieoi S(x;., vol. j<>, 
p ^•)7. discnssinf* tlie j>r«-vale«cc of glassy 

{)r<)di[('ts in ilaw'aii, laid stress on the lenijHTaluro- 
ta(lor, lm( rc'cent exjierinuMils in the Kilaiica 
(rater do not indicate anytiiing abnonnal in tins 
respec.t Wasliingfon’s analyses, like those of ('olien, 
sliow that tlu' Haw.inan lavas are olivine-bavdts and 
basaltu andesites, without anv unusual iron-content 
lliat nugiit render tlieni more tiuid than the materials 
that lta\'e given rise to plateaux elsewhere 1lie 
leniark.ible ])re\alen<e of Iwsaltic glass among the 
i’aciltc Ia\as remains uiK'xplaiiied 

( AiNo/oK .Mammalia in Amiwkan Mi sit ms — 
Tlie mounting of fossil inaininahan sktdetons, from 
nuitenal tiial is often mar\’('liouslv Lom])lele. has 
becfinie a line art in the I’nited States, and W I>. 
Matliiews' jiaper, " hossil Itones in tlie K'oek.” ni 
the admir.d)i\- liluslrateil jfuinial Xatural ni\li>yy 
(vol it>j ^ ; American Museum oJ Natural I Iislorv) 
describes the pioress in <t s]>c'cilic evample We 
learn how tiie blocks of stone are reinovtsl from the 
‘juarrv, Iiow the hones are (leaned from the alluvium 
of the swamp that jiroved a grave for Iheir first 
owners. :nid how a reconslriu lion js made on <»ne 
side of the moimti'd slu'Ielon (o rt'presimt tlu' animal 
m Its ludul as it lived The author deals with the 
liiree forms Ui.it abound, to the exdusion of otluT 
and even lu'igiibonnng manmials, m a <|uarr\ in 
I'iariy MioceiK- strata near Agat(\ Sioux (aninlv, 
Nebraska, vvlien* llu'V w-eie first discovered m 1877 
'I'he spe( les ari' Duiralhpyiui)) tooki, a dwarf p.ir- 
hornoci rliinoi eros u liUlci larger (lian a pig (sec .dso 
NATi’Ki , voi Jio. ]) 585, lo-’i) , Morof'us (htlws, a 
cl.iwi'd ungulate, combining cbar.uteis of the liorsix 
the riunoceros, the l.npir, and tlie titanothere, and 
as Jaigc as a modtint eamcl ; and Diiioiiyu^ hollainli, 
the giant pig, whicli is tlie largest known entelodont, 
and was prestiniabls of sav.ige disjxisition Mr. 
Matthew'S suggests Uiat some mimnon drmKmg-habil 
biotighl lliese tliii'c animals into association, but 
ma\ we not picture ttie lormalion of an i-inlni>c b\ 
thrc'c ('oinniimitK's at some attractive s]K)t, lilv<^ lliose 
indualcd bv ('. I> Motfalt and other naturalists in 
tlie c.ise of wild lards on coastal flats ' 'J'lur museum 
picture (p V)8) of the association is delightful 
M K 'i liorpe {’lunr. Jukhi Sa, vol. J07, p 01, 
August treats of new restorations m tlie Vale 

I’e.ibodv Nluseiitn, and illustrates McyvidHloJon 
">vn///s, one of tlie orcodont imgiihilcs, walking 
delicately: its largei lelative, .1/. t ulhhfri.soiiii, gia/.- 
mg copK'ii.sly ; and the carnivore DaphaunK iuhts, 
thin flanked and prowling '1‘Iie .specimens arc from 
tlu* Middle Oligocem* White- hivcr 1 k*( 1 s of the prolific 
Sionx County, iNcibraska. In the following number of 
the JvHruiil, j). 2H), tlie same author dc!>cribe.s the 
picjgress of our knowic’dge ol tlu* Mciycoidodonlul.e 
liom Leidy’s work m 1848 onwarcis, and points out a 
number of }>riniitivc and also carmvore-Iikecliaraefcrs 
in the gioiip. 

I'rf’r.K Am hrsoLi’s tn Jacan.— The Journal of 
the Meteorological Society of Japan for January 
contains a conmiunication on tlie summary of pilot- 
liall(K>n observations at 'lokorozaw’a by Mr. Sekiiic. 
The observation.s were carried out at the aerodrome 
of the Military Aviation School at Tokorozawa, 
situate in 33'^ 48' N. Lat. and 130® 2S' E. I^ng. 
from observations with a single theodolite and with 
40 gin. balloons, from January 1921 to Scjiteinber 
HJ22. The results of 81 trustworthy ascents were 
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used to obtain the average wind velocity and the wind 
directions The observations confirm the prevalence 
of the great westerlies at lieights above 1500 m. 
Accc»rding to the author’s opinion the height of the 
monsoon in this region is liimted to 1500 m, above 
w'hich the return current prev'ails to 4000 m , vvlulc* 
above this, again, the anti trade is* said to h.ivc a 
slight northerly c omponeiil. 

ivESis'iANtii («f As.s\vAHL, —Tlicfe lias receiitlv'^ bec*n 
added to the hst of resistance glassware another make 
prcKJuced bv the well-known firm of Messrs, ('hancx* 
Jiros. and Co, J.fd. Tins new- linti.sh laboratory 
glass forms the subject of a pamplilet received from 
the linn stating (here.sult of te.sts made on its cliemii.d 
and thermal resistance at the National I’ijysical 
Iwilxiralory. I-'our reagents were emploveil to test 
tin- re.sislanee to chemical attack, nameh', steam and 
water at lour atmospheres jircssure. lioilmg and 
ev'a[)oratuig hvdrochionc acid of specific graviiv ri^, 
boiling zN-causfic sod.i and a ini.vture of zN-ain- 
inonunn chloride and (i to 3 of water) ammonium 
hydroxide I'he second and fourth of these reagents 
produced no action that could be defccU’d ('om- 
p.irative t<*sls using anolher makeol British re.sisl,nice 
glass sliowod llie new glass as distmcflv its superior 
m rosisling ilu* action of water and steam and hydrn- 
cliloru acid while U was iiilcnor m respei.t to the 
causfir soda test, although even here it iuid !he 
adv.uil.igo of remaimng uiKlouded alf('r .itt.'uk 
Tla.sks of the new ghos, lilli-d with iiiolti-n p.inilfm 
wax.nid plunged into wafer at 13 did nnl craek unli) 
ti-nifieratiires bclwe<*ii zio and 2jo’ C‘ were re.n lied, 
being much siijierior fo llte glass sidected lor (oin 
pansoii On these results, the new glass (jmfe 
worthily takc-s u posttion among the resistance glassi-s 
of the first rank. 

Radio JUuLcno.v TT.S'dtnc. nv RjctLi-noN- Tlie 
Department of Scientific and Jndustnal Uesenich 
li.is piibliMied the first oi a sene.s of special n-porls 
dealing willi the work of the Kadio ite.seaicii l)0.ird 
'rile reporf, winch is made by K 1 . Sinitii Ruse and 
l\ H J-farlield. gives a discussion ol fhe j)rac'liiaL 
systems of cliroction - finding bv leccption. Tlu-v 
divide the vauous sy.sfcnis of radio - lelcgrapliic 
direction-finding into three dislmct groups winch 
Ihev call the .single frame coil, the Bellini Tosi, ciiid 
the Jtobiiison .systems. They first give the history 
of direction limlcrs and then a simple .ippro.xinuif'c 
theory. They demonstrate that in all general 
jiarticulars the undiTlymg principle of the three 
systems is the same 7 t has to lie remembered 
that a tilted wave front dues not produce directional 
errors. A vitv large number of experiments were 
made cm damped and undampt-d wave.s to find the 
relative merits of the three .systems The variations 
from the true directions given by the methods were 
found to Ihi in elo.se agreement. At night Lime the 
direction for the nummuni value wins not sharply 
defined, and so large observational errors sometimes 
occurred at luglit. Tlie experimental result.'i show 
that all existing systems give re-sulls which are 
practically identical with a single twin loop rotating 
alnnit a vertical axis Whatever distortion is pro¬ 
duced in an arriving electromagnetic wave by the 
geograpliical surroundings, and whatever the cause of 
the x'ariations exjjcncnced both by day ami night, 
all the systems were affected to the same degree'. 
An advantage claimed for the Robinson set is that it 
can be used in a noisy room. No experiments, how¬ 
ever, have yet been made to determine the relative 
merits of the systems in this respect. 
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The Liverpool Meeting of the British Association. 


'IIK inuettng of the British Association which 
coiuhidod on SeptcinlXT i<> was 111 inanv wavs 
notable, ami marked the succi^ssfu! intrmliiction of 
various clianges 111 the local and scuintihc pitKHsthngs 
In point ot numbers it whs tlic third largest meeting 
(Australia in i<n | excepted) in the long history of 
the Association, but tlie actual number of tickets 
taken is not the only criterion for success. Figures 
arc, ho\\ev(‘r, of stnne value ; for one of the objisis 
of the Association, namely, to spre.id knowknlge of 
science and what it stands for, can 1«; most success¬ 
fully accomplished by an ajijieal 1<> the public nxeiving 
readv ri'spons(' 

^\'hlle the membersliip nnin])ered 320b, not l<^ss Ilian 
15.000 people attended the free public leclurt's in 
Liverpool and the surrounding boroughs, while moie 
than 7000 paul admission to theScientilu lC\hibition 
held mulor tlic auspices of the AsstK iation in the Central 
Technical School on S<‘ptemher 10-22, and tins nuinlHT 
<lo<*s not include members of tiii' Assotiation itself, 
who were admitte<l free 

Ihirthcr, the seUioiuil meetings were .dmost all not 
merely uadi <»ttend(Hl but oftim overciowtUHl. a toii- 
<Ulion u hu li spoke well tor the enthusiasm tor smentitie 
knowledge among the iiKMiibers, but also illuslraled 
till' attr.ietiseness ot Uu* progr.immt's 

'i'he inanguT.d mec-ting, when the pn^sulent diOiveriMl 
his address, was remaik.ible for tlu* i<HI that the wlioU* 
prod’edmgs \^elc iiro<ul< asted, ami m two halls in 
Liverpool th<' wireless version was accompanied bv 
lanb'rn illustrations identical witli ami shown sminl- 
tuneoush with tlii' ongmais siiown during the ad<lress 
ilscU 111 tile I'iiilli.irmouu'Hall The ad<lress was well 
hoard 111 most p.nls ol tiie Hritish Isk's, .ind was even 
puked Lip so inr awa\ as Suil/i-rl,ind. This is, 
imk'cd, an esainpie of tJie de\el«»pineut of phvsual 
hCK'nce sniet' the last favcrjMiol inoeling heki m i<S«./> 

'I he ^il.u e of tlu' <us 1 omary se<xind iwening U'dure 
was taken 1)> a most .sm.cessiul seienlilic soiree given 
by tlie l-oeal Committee at tin- t.'iiiversitv A 
w'omierfui senes of exjM'ninental ami oilier exliiluls 
had been anMiigcsl ami a most coinprelHnsive pro¬ 
gramme had lieiMi prejiareil, but mifortiinatelv, owing 
to the awkw.iid Inv-oiit of the Umvcrsilv Biiihlings, it 
must have been nearly impossible for very many of 
the large and cntlnisia.slic gallieriiig to .see properly 
one-hall of <tll the inlen'stmg llimgs on \i<wv or to 
hear mail)' of the excelk-nt sera’s of Icctiirelles Such 
a soire<’, however, is full of value ami was grealh 
appreciated, and the exceileme of all Hie arrange¬ 
ments at it refieeted Hie greiitest credit on all those 
concerncil in its organisation 

A delightful rcce])tion was given by the Lord Mayor 
and Lady Mayoress in tiic splendnl suite of bmldiiigs 
compriiied bv the VV<iIk<T Art (Lilleiy, I’lcloii !\ea<hng 
Hoorn, Hornby Library, and the Museum, wdiiUi lor 
the pnrjjose were all thrown cn auiic. Seldom if 


ever have these rooms been seen to better mlvanlagc, 
anti the arrangements for dealing with such a large 
gatlienng left nothing to be desired. 

Important poiutn in the work of the various 
Sections will be dealt with in special articles, l)ut. us 
already menlioned, sectional activity was more 
pronoum-dl tlian at anv recent meetings 

In the phvMcal and ehenneal sciemcs tins was no 
doubt partially due to the presence of a remarkably 
large nuinlKT of the most bnlliant workers in these 
tu’kis Willi Sir Ifrnest Khitherlord as ])resiilent of 
the Ass<H‘iation. Prof McLeiiuari as president of 
Section A. and Prof Donnan of Set Hon B. ami the 
presence of Sir Wiihnm Bragg, Sii Ohv’er 1 /Odge, 
Profs Bohr, i.angevm, ( 1 . N. Lewis, Coster, Hevesv, 
ami a host ol other well-known names, these Sections 
could staircelv f.iil to be of unusual import.nice and 
interest Indeed, Sections A and B n'presenli’d an 
exlKKirdinanly representative gatlienng oi tin- great 
men oj all countries OHut sections were etjaally 
ha]>py HI the importance ol the siibjecLs liicv pre¬ 
sented, and possililv to tlie lay mmd ])iovefi an even 
gre.iter .'ittraitioij Hmu the recent developments of 
atoimc theory and Hie electrical constitution of matter. 

It was most satislactorv to hml tlie true scieutihc 
interest of the meeting as nudimmished as in pre- 
War vcais, and tins laverpool meeting a worlliv 
siiei e.ssor to the very successful one ol a t]uaTter ol a 
ceiituiy ago 

rii<* tifly-tive gener.il and .scilional excursions 
unaiiged this \ear were all well patronised, Hie 
nimilH’r of apjilications for many exceeding the jiossilile 
numlH-T for the excursion As prmtically all Hie 
excursions at this meeting had .t more or le.ss delinile 
s<.-ienlific intere^st as distinct from mere picnics, it is 
dear that members are as ki'en to follow scienc.e alield 
as in the lecture room. 

.'\t the close ol tlie meeting a party went for four 
ilavs on a visit to the Isle ot Akin. (Iranted good 
weather lliej shouhi iiave scon all that is most 
intere.slmg in the Island to atciceologists, geologists, 
botanists, and manne biologists 

In conclusion a word must be said aliout the 
Kcccption Kooin. J'ew ciLu-s possi'ss a hall at once so 
cominodunis, convenient, or beaufifnl as St, (Jeorge's 
I hill. ‘J'hc tine, li-ssi-llatod floor (unknown Lo most 
even of Liverpool citi/.ens, since it has not been on 
view for neariv twenty ye.irs) was greatly admireil, 
and with tlie comforlablo funushmg and iloral 
decorations made a < harming central ineetiiig-plm e 
for members. J'he lieception Hooni w.is raiely 
empty, and helped in no small measure the sueccss 
of Hie meeting by forming d convenient and eoiuiort- 
able retidoicvous. 

'riie Javerpool .Meeting ol 1023 will certmnJ}' be 
haiulcd down jus one of the really successful meetings 
of recent yeare. Alfred Holt. 


The International Meteorological Conference at Utrecht. 


S INCE the fir.st steps were taken in 1853 tow'urds 
international co-operation in meteorology, the 
International Meteorological Organisation hits had 
a varied career, its meetings sometimes taking the 
form of congresses of plcniputentuines appointed 
by Governments and convened through diplomatic 
channels, and sometimes of conferences of directors of 
meteorological services and observatories meeting 
without official aid. 

Until UJ19 the Organisation bad no written con¬ 
stitution, but at the first Conference held after the 
War, at Paris m 1919, “ Rdglement de I'organiKVtion 
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ineleoroIogKpie internationalL ” was formally adopted. 
According to these rules the International Meteoro¬ 
logical Orgamsation comprises (r) (’onferemes of 
Directors. (2) the International Meteorological 
Committee , {3) Commissions. The Conferences are 
to meet every six years and to consist of “ all hea<ls 
of He.seauxof stations in each country and the Directors 
of Meteorological Observatories which are ollicial 
and independent of one another," to whom are added 
a number of iHrcctors of private institutes and re¬ 
presentatives of Meteorological Societie.s. 

The International Meteorological Ckimmittee is 
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appoiiilcvl by cacli Conference to act unlii the meeting 
f)t llic next (.‘onference, and is to all intents aiul pur¬ 
poses tin- executive body of tlie Conference, for it 
c.irru-s out liie decisions of tlu: past Conference and 
jirepares the business of the next Jiacli Tnembcr of 
the ( ommittet* must belong U> a separate tounfrv 
an<l must be tlu- ihreclor of an independent inetcKiro- 
iogu al establishment. ( oinmissions are apjxunted 
bv tlu- ( ommittee " to aiUnnce the study of special 
ipiestions," and members are appointctl siinjdy from 
tiu- point of view <}f tlx'ir personal fjualdications to 
assist the w'ork of lite ( omnnssioti In this way the 
.i^sisiaiice of men ol science and private g(*ntlernen 
unussociated wilii oMicial ser\u-es is made available 
and frcel\ used. 

When tlie ('onlerence nu-t m Pans in the 

pohtual stale of tlie world was .so abnoinud that 
nuitalions < ould not be sent to some couutnc“s. and 
many <»tlter countries were not able to be rei»rcsenled 
It was therefore f<-lt tlial another Conlerence .should 
1 h' taiietl as sc»un as conditions bc-canic more faxoui- 
able .lud all <oiintries without e.\(option coulil meet 
II) jonmil. \Viien Llie International Meteorological 
( oninitllee met m l.ondon in i<).n it was umsuleri-d 
tii.it such .1 tune was rapidly aiiproaching. and tlie 
nuitatiou oi Prof \'<in I'.xaTdiMgen, dinxtor of the 
l)e Hill (ibsi-rvalory, Holland, for a meeting of the 
(onfereiue m I'trechl during 10.23 was aeceiitisl. 
The ret uni to normal jioltlieai rel.itinnslii]) has not 
l>een so iai>i<l <is was expected, ami the troubles ol 
the e,tr!\ month.s of madi U look at one time as 
ll till' I onleri'iii (' would ]ia\e to he postjunieil, but 
It was (inall\ decided not to cmicel ll)e nixitations 
vchuli had beiMi di'spatched m Deeemlior lo-J-b and 
this (ouise li.is been justified 1>\’ lh<* siuxI'sslul ineet- 
Migs ol the tonliTience lu'Id m I tu*chl on Septemliei 
7 ‘ I 

The meetings of tlie ( onference wen* preccxlc-d and 
followed by meetings ol sexiTiil ( ommissions Tho 
t ommissions for Agricidlut.d .Meteorologv. Solar 
Kmliation. '1 errostria! Magnetism and .Atmospheric 
IClei tricity, Weather'J'elegraphv and Manlime Meteor¬ 
ology were hekl before the Conlerence (September 
3 fi), and the Commission for the Sludv of Clouds 
and tlie C'ommission for the Itppcr Air mot after the 
Conference (September 14). hor the meetings of 
the CoinmissioTis and Confeience fifty nicmlx*i> were 
present tioin Argeiiliiu (i), .Aii.stna (i), Ih'lgmm (2), 
ih.i/il (1), nenmarU (i). Spam (2), h'mland (1), l-Tanee 
(3), (Ireat Hiitam {3). India (i), Japan (4), Norway 
{3), lIoHaml (n). i’oland (2). Portugal (i). Kiis-siu 
(j). Sweden (3), SwU/erland (2). C/echo-Sloxakia (2). 

.'\t the tirst meeting of the Confereiice on Knday, 
September 7. Sir N.ipier Shaw ({ire.it Britain} was 
elected president, and 1 >r I fessclberg (Norway) 
secretary-general After the president’s adilrc'ss had 
been delivered and ceilain Inismess matters disjxised 
of, it was decided to Jemit all reports and resolutions 
.siibmitli'tl to the Conlerence to live snb-comnussion.s 
for prcinmnnrx' consideration and the preparation 
of .suitable recoinmondations. This distribution 
occupu'tl tlie greater jxirt of the nu'ctmg on Kriilav 
allenioon, wdien the Conference adjourned until the 
following Tuesday to give the coinmi«»ions time to 
prc]).irc their reports. When the Conference re¬ 
assembled oil Tuesday it w'orked very har<l for llirec 
days considering the si-vfy odd resolutions submitted 
for its approval 

The great dcvclopinent of the use 0/ w'ireless tele¬ 
graphy in the dissemination of meteorolc^ical data 
has necessitated ver>' intricate co-operation between 
meteorological services all over the world, especially 
m Jvurope. As the mfornialion i.s distributctl broad¬ 
cast for tlie use of any one who cares to receive it, it 

NO. 28m, VOL. 112] 


IS highly desirable that the messages issuetl in the 
various countries should be of the same form and in 
the same code. As the result of untiring work of 
I the Weather Telegraphy Commi.ssion under the 
I guidance of its energetic president, I.ii'ut -Col. (iold, 
the New International Code is now used by twenty-two 
meteorological services. The airangemi'nt of the 
limes of issue of the wireless mes.sages to jirevent 
interference is alv> a difhciilt matter aiul necessitates 
close co-operation. It is not surprising, therefore, 
tJiat twenty n'solulions were submitted to the Con¬ 
ference by the Weather 'I'elegraphv (.'.onnmssioii. 
'J’iicse dealt with such questions as the wording and 
interpretation of tlw code, time,s of issue, description 
oi tile stations, reduction of pressure to sea-lex^cl, 
additional oliservations, aiul the establishment of 
sub-comnussiotis to walcli the working of the code 
anil to sLiuly proposals for imjirovemcnts A new 
depiirture was tiie agreement to adil a new group of 
figures to (ortain messages, to allow expenments to 
lie made ot a new method of forecasting, based on a 
clo.se study of cloud forms, winch has recently been 
ilevelojK'd l>y the I'Tencli Meteoroiogu al Ollice. It 
was very gratifying that it was not luund nercs.sary 
to alter tlie Inlernatiomil Code, for :t is c.xlrcmcly 
difliciill to carry through a change when so many 
servici's are concerned, and it vvoultl jeojiardise all the 
progress inutle towanls the use of a iimlorm message 
if ciianges were made by some and not bv others, 

'The resolutions subiniLlcd by the Commission for 
.Marilnne Meteorology' were less mimcmus. but they 
cont.uned referouces to several remarlciiilc udvaiices 
towards tlie c.xlciision ol svnojdie methods to ships 
at .sea. Tlu' Commission recommended the udojition 
ol a coilc to 1 h' used for wireless uc.ither messages 
sent out Irum slops, 'liic co<k constsis ol eigiiL 
groups of hgiires, the fust lom of wlndi .ire {'ailed 
umvt'rsal groujis and will 1 k' the same tor all ships 
in all parts ol the world, the sc<.om! lour, called 
national groufis, will Ik* dilli'ienl .ui.t)rfijng io tlic 
olJicc winch organises Ilu‘ issue, .uui will he tlesigned 
to iiH'et the ditlercnl needs oi the v.inoiis servu.o.s. 
This jimposal. which w'us accejited b\ tlie ( onference, 
III.irks a gre.it advance in intenialion.il co operation 
in .lU jvirts of (he world. Iht' Conferem.e also re- 
(orded iLs appreciation of tlie work jicriormed on 
board the Ja<<iiics Lmlur. 'I'lus is a i-reiich ship 
winch has ina<le ex'pernneiUs during voy.iges hetweeu 
America and ICurupe of lollecling meteorological 
intorniatirm by wirelcs-s telegrajdiy from ships and 
shore, jireparing a mctuorologic<il chart of the 
Atlantic, anil then broadcasting forecasts for the use 
oi ships. The Jncffiu", Cariirr carries an othcer of 
(lie mori'antilc marine trained in the Trench Metcoro- 
logicai Ollice, who is asbi.stcd by a clerk lent by that 
ofiice I'urtiier developments along tiiese lines are 
t{) be ex|x‘ctcd. 

'The power of the method of “ correlation “ when 
apphc'il to meteorological data is now generally 
recogniscxl by melcorologi.sts. TJic success of Dr. 
(T 'r. Walker, who employs this method in his fore¬ 
casts of the Indian monsoon, is well known. Such 
work, however, fails unless homogeneous data ex¬ 
tending over a long period are available, IVof. 
Kxner, of Vienna, brought this matter before the 
Conference, and a resolution was adopted expressing 
tlic opinion that the publication of long and homo¬ 
geneous data from a number of stations at distance.s 
of about 500 or 1000 kilometres from one another 
would be of great value. Not content with express¬ 
ing this opinion, the Conference asked Dr. G. T. 
Walker to supervise the working of the resolution 
so far as Asia is concerned, and similarly Prof. F. M. 
Exncr for Europe, Mr. H. H. Clayton for America, 
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and Dr. G. C. Simpson for Africa. Au.stralia. ami the 
ocean generally. 

The Conference was unable to solve the problem 
submitted to it by the Commis.sion for the Copper Air 
regarding the international publication of upper-air 
data. That these data should be collected and 
published in a uniform manner is highly desirable, 
but all the efforts of Sir Napier Shaw, the president 
of the Commission, to find a possible way of doing 
so have been unavailing. Such an undertafong would 
be expensive and would require financial aid from all 
countries concerned, in present circumstance.s it is 
not .surprising that such aid is not forthcoming, and 
all the Conference could do was to make suggestions 
for meeting temporarily the pressing need for the 
rapid circulation of results obtained by means of 
sounding balloons. The data obtained by the use 
of aeroplanes and pilot balloon.s are too numerous 
to be handle<l internationally at present, and the 
Conference therefore rc<’.ommcndeU that each country 
should publish its own data. 

Many resolutions dealing with agricultural mct«}or- 
ology, terrestrial magnetism, atmospheric electricity, 
solar radiation, and the upper atmosphere were 
adoi)te<l, but space docs not allow of furtlicr details 
here. 

One of the most important questions dealt with 
by the (conference was its relationship to the Inter¬ 
national Union of Geodesy anti Geophysics. The 
grtat growlli of the official weather ser\'ice3 of all 
civilised countries has provided so many (picstions 
of administration and organisation for international 
cojiM<lcruiion, that this side of the activities of 
the International Meteorological Organisation lias 
.swamped tlie scientific side. At recent meetings of 
the C^>nference and ('ommittec tliere has betm no 
time for scientific discussion, and tlicrcforc little to 
attract the members of the Organisation other than 
those connected with the great official meteorological 
services. A resolution was tliereforc considered to 
alter the rules in such a way as to limit incinlHTship 
of the Conference to directors of meteorological 
service.^, There was practically no opposition, ami 
the rule governing the membership of the Conference 
now reads as follows ;— 


“ The Officers of the Committee shall invite to the 
Conference all heads of Ud.seaiix of stations in each 
country which are official (d’etat) and independent 
of one another."* 

It wa.s generally understood that this would remove 
from the work of the Organisation all questions of 
pure science, and that the science of meteorology 
would be considered only m so far as it is applied to 
the needs of the meteorological services Practically, 
tins IS no change in the work of the Organisation, but 
it makes a clear distinction between the sphere of 
the International Union of tieodesy and Geophysics 
and the sphere of the International Meteorological 
Organisation, Tliere should now be no material over¬ 
lap between the work of the Union, which considers 
meteorology from the scientific side, and the work 
of the Organisation, which " studies only those ques¬ 
tions which are of interest to all national meteoro¬ 
logical services and which necessitate the utilisation 
of their own network of stations ’’ 

At the last meeting of the ('onference, when the 
new International Meteorological ('ommittce had been 
electeil and Sir Napier .Shaw' was about to terminate 
his long connexion with international meteorology, 
Col. Delcambre, the head of the French Meteorological 
Office, rose and in a short elociueiit speech expres.sed 
the regard every member of the Conference felt for 
Sir Napier Shaw and the debt which meteorology 
owed to him. He then projio.sed that Sir Napier 
should be electefi an honorary member of the Inter¬ 
national Meteorological (.oinrnittec, an honour never 
before bcstoweil. The proposal was accepted with 
prolonged apjilause and much feeling, for all felt 
that this was a Jiappy wny of marking tlieir apprecia¬ 
tion of the great work done bv Sir Napier Shaw for 
international meteorology. 

Tiic newly elected C'omniittec met the next day 
and appoiiiteil Prof, van Everdingen president, and 
Dr, Hessclbcrg secretary. Tlie office of vice-president 
was left vacant for the present. 

The general feeling at the end of the meetings, 
frequently expressetl. was that good work had 
been done and much progress made, (hxid feeling 
between members from all countne.s was very marked 
throughout. 


The Emerald Table. 

By E. J. liOLMYARD. 


^NE of the most famous of alchemical tracts is the 
Emerald Table ("Tabula smaragdina’’), as¬ 
cribed to the almost mytliical" founder of chemistry," 
Hermes TrismegLstos. Not merely is it rcgardcil as a 
masterpiece by the medieval alchemists themselves, 
but later historians of chemistry have written in¬ 
numerable articles in a vain attempt to solve its 
perennial mystery. The Latin text of the Tabula has 
been printed so many times that it is unnecessary 
to reproduce it here; it may be seen in Kopp’s " Beitr. 
zur Gescli. der Chemie," p. 377, while an English 
translation Ls given by Thomson in his " History of 
Chemistry," p. 10. 

The problems presented by the Tabula arc shortly 
as follows: (i) In what language was it originally 
written ? {2) What is its age ^ (3) Has it anything 

whatever to do with alchemy ? The third of these 
problems need not be discussed in this place: it is 
sufficient to remark that it has always been considered 
alchemical in nature, and in that judgment we may 
reasonably acquiesce. 

The question of the age of the work needs a fuIlCT 
treatment. It was first printed at Nuremberg in 
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J541, under the title " Hermetis Trismegisti Tabula 
smaragdina, in cjus manibu.s m scpulcro reperta, cum 
comraentationc Hortuhini," but according to Kircher 
(" Oedipus Aegyptiacus," 1053, H- 1 >- 42 ^) it is 
mentioned by Albortus Magnus in his " Liber <le 
seerctis chymicis,” which is, however, probably 
spurious. Knegsmann (" Hermetis Trismegisti . . . 
Tabula smaragdina," 1057) mamtaincd that the 
work was originally written in the Thamician language, 
and says that, according to some, the Emerald Table 
was t^cn by a woman called Zara from the hands 
of the dead body of Hermes in a cave near Hebron. 
Other authors inform us that Alexander the Great, 
on one of his journeys, discovered the .sepulchre of 
Hermes and in it the tract inscribed upon a table of 
emerald. These obviously legendary accounts led 
many historians of chemistry to doubt the great age 
of the Tabula, and Thomson {op. cit. p. 13) says that 
" it bears all the marks of a forgery of the fifteenth 
century." Kopp, however, showed that it was well 
known to European alchemists in the middle of the 
thirteenth century, and that it was mentioned by 
Albertus Magnus (1193-1282) in a work which us 
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undotibu-fllv authentic, namely, the “ De rebus 
rnetaliicis cl mmcralibus ” (lib. i, tract, i, cap. 3). 
The I'oinfnciitary on the Tabtala by Hortiilanu.s, to 
winch reference has already been made, might be 
used to biiow an even greater antiquity, if Hortulanus 
were safely to be identified witii John tbirland (1202- 
1252), but this ulcntitv is open to grave doubt. 

Tlic last word on tiie suiiject w.is tliat of Prof 
K. (> von Lqipinann, in ins adunrnble lK)ok “Die 
Juitstchung und Ausbreitiing der Akhenue ” {lierhu, 
P 5^): “ Km griechlsches Original der ' Tabula 
smaragdina ’ 1st nicht bekannt, und da die synschen 
und urabischen Chenuker ihrer uberhaijpt keine 
Krwalimmg tun, so bestelien bcrechtigte Zweifel an 
ihrem yorgebhehen Alter ; so alt wie der gesanite 
zugehorige Litteraturkreis kdnnte sir aber dem .soeben 
Ausgefiihrtcn yufolge immerhm sein, und die An- 
fuhrung des Hermes Tnsmegistos. sowie die Her- 
tibernahme des uu l.atemischcn ganz ungi'bniiichlirhen 
Worlcs ift/f.smus lasscn erne fiberseUung 

aus dem Oriec.iii.schcn mmdestens als inoghcb er- 
scheiTHui.” In siiort, althougfi the earliest definite 
mention of the 'fabula is that ina<lc by Albortus 
Magnus, there is a possibility that the claim of the 
alciicmists, namely, that it was translated from llie 
Greek, was well founded 

Tlic following observations, therefore, would appear 
to be of consideraiile interest, as throwing further 
light upon both the age of the Tabula and the language 
in which it was written. 'J'lie cclelirated Jabir ibn 
Hayyaii, who flonrished in the last Jialf of the eighth 
century a.d., wrote a very large rmniber of Ixioks on 
alchemy, a partial list of whicli is given by Al-Nadim 
in his enryclopaedia, the " Kitah al-l*ilinst ” (tenth 
century a i>.). 'fins list was compiUsl jiarlly from 
Jabir’s own catalogue of his writings, and there seems 
to be no doubt of its authenticity, especially as about 
fifty of the books mentioned arc still extant. The 
first i)ook on the list is one entitled “ Kilab Ustuqus 
al-Uss al-Awwal.” a title wliich Rcrthclot (“ La 
chiniie an moyen ilgc,’' iii. 32) translates " Lc livre 
d'Kstaqes, le premier myrte." This mysterious 
translation is explained by the fact that apparently 
lierthclot's translator did not know the nieaning of 
the word Ihfuqus and mis-rcaii A\ (myrtle) for H-si 
(base or foundation), f/.sfwiyn.s is, 1 believe, an Arabic 
transliteration of tlie Greek which is u.se<l 

bv Aristotle in the sen.se of “ firm ” or “ solid," and 
was extended in moaning to mchnlc the basis of 
anything, and thus, for examjile, the " four elements " 
as the basis of all things. 

The " Kurd) U.stiKiiis al-Uss al-Awwal " (al-Awwal = 
ihe ftrsi) is followed bv u second (al-Thani) and a third 
(al-ThriUth), and althougli no MSS. of these works 
arc known in Jiurope, there are. I believe, some in 
India, wJiere in iMyi a lithographed edition was 
published. U'iie copy I have ii.sed was kindly lent 
me by Mr. A. G. ]‘dh.s of the Hntisli Museum. Now, 
in the .second book of the Vs{uqus (p. 41 of the 
lithographed edition) occurs tin* passage: “ Balinas 
nicntiona the engraving on the table in the hand of 
Hermes, winch .savs; 

' Truth I Certainty ! 'I'hat in which there is no 
doubt! 

‘ That which is above i.s froni that which is below, 
and that which is below is from that which is above, 
working the miracles of one [thing]. 

‘ As all things were from One. 

‘ Its father is the Sun an<I its mother the Moon. 

' 'J'lie Karlh carried it in her bell)', and the Wind 
nourished it m her belly, as Earth which shall become 
Fire. 

‘ Feed the Earth from that which is subtle, with 
the greatest power. 
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‘ It ascends from the earth to the heaven and 
becomes ruler over that which is above and that 
which is below,' 

"And T have already explained the meaning of the 
wliole of this in two of these books of mine.” 

Although the Aral^c text of the Table is obviously 
corrupt, and the translation of it here given therefore 
uncertain 111 one or two minor points, there can be 
no doubt that a version m Greek was known to 
Jal>ir, since the correspondence of the above with the 
Latin text—the appropriate portions of which are 
ap^iendcd—is very close : 

I. Verum .sine mcndacio certum ct verissLinum. 

“ 2 Quod est inferiiis cst sicut quod est superius, 
et tjuod c.st superiu.s cst .sicut quod est 
infenus, ad perpetranda miracula rci unius. 

“ 3. Et sicut omnes res fucrunt ab uno nieditatione 
unius, sic omnes res natae fuenint ab hac 
una rc adaptione. 

" 4. Pater ejus cst Sol, mater ejus Luna, portavit 
illud ventus m ventre suo, iiutnx ejus 
terra est. 

*•••** 

" 7. Separabis terrain ab ignc, subtile a spisso, 
suavitcr inagno cum ingenio. 

» “ 8. Ascendii a terra in coelutn, iterumque descendit 
in terram, et recipit vim superiorum ct 
mfenorum.'’ 

The BalinSs mentioned by jabir is Apollonius of 
Tyana, who was born a few years before the (‘iinstiau 
era, and accjuired a great reputation in the East as a 
wonder-worker and as a master of the talisrnanic art. 

It seems, therefore, tliat wc must antedate the 
" Tabula smaTag<iina " by four hundred years at least, 
ami probably by twelve hundred ; its existence in a 
Greek form is rendered in the highest degree probable, 
and it must be acknowletlged that in the Tabula v'c 
have one of the oldest alclicmical fragments known. 


University and Educational Intelligence. 

Camhkiim.,1- The vice-chancellor, Dr E C. Pearce, 
in tlic course of his addre.'S'? on the opening of the new 
academic vear on October i, said that the University 
Grants Committee had informed liini tliat from the 
academic year now openmg the Government propo.scs 
to make an additional annual grant of 30,000/. to 
meet the nctnls of the University for superannuation, 
stipends, mainlenaiiee of the Library, extension of 
extra-mural work, and the women’s colleges, m 
addition a non-recurrcnt'grant, not exceeding 33,000/., 
will be ]>ayablc in respect of superannuation arrears. 

Glasgow. —Dr. j. 1 < C'urne, professor of preventive 
mcxhcine in Queen’s Umversitv, Kingston, Ontario, 
lias l>ecn elected to the newly established Henry 
Meehan chair of public health. Dr. Currie during the 
War was specialist sanitary officer at Toronto and 
Dunkirk, and was Medical Officer of the Scottish 
Hoard of Health 11)19-1922. His work on the 
" MusTering of the Medical Service in Scotland," 
published last year, gives a stirring account of the 
efforts made in Scotland to keep up the supply of 
m«hcal officers for the Army and Navy, and to 
organise the remainder for civil needs. Dr. Gurrie 
was secretary of the Emergency Medical Gommittce. 

St. Anorkws — Dr. .Adam Patrick has l>ccn chosen 
by the UniversiU’ Gourt to .succeed Prof. Stalker in 
the chair of merlicinc, and the directors of the Royal 
Infirmary, Dundee, have appointed him one of their 
physicians. Dr. Patrick is a graduate m arts with 
honours in classics and M.D. with honours of the 
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University of Glasgow. He has been assistant suc¬ 
cessively to Prof. Samson (iemmell and Pro£. T. K. 
Munro, of the chair of medicine at Glasgow. During 
the War he was working for more than three years 
as a specialist in bacteriology in Malta and held other 
appointments in the Army Medical Service. 

On the nomination of the Council of the St. Andrews 
In.stitnte for Clinical Kesearch, the Cx>urt has ap¬ 
pointed Mr. Norman Maclennan th the lecture.ship 
in bacteriology vacant through the resignation of 
Lt.-('ol. W. F. Harvey. 


Dk. JtoiiMANN, professor of physics at the Munster 
University, formerly at Strasbourg, has been ap¬ 
pointed to the newly-founded cliair of mathematics 
and physics in the Forstlichcn College, Hann. 

Thk Hocconi Cximmereial University, Milan, has 
resumed this year the publication, suspended since 
191 <), of Its Annuario. Its student ennilment shows a 
stcadj’-increase from 65 in IQ15-1O to 352 in iQio- iio, 
followeil by a decrease to 293 in 1921-22. The 
teaching .staff comprises 31 professors and lecturers. 
Annexed to the University are an institute of political 
economy and a laboratory of technical and com¬ 
mercial research. 

ThI' faculty ol Metlical Sciences of the University 
of London, Univcr.sity (.'oliege, announces for 1923 2.| 
that each of the departments for the preliminary ancl 
mterinc<hat<! medical sciences is wjuipped not only 
for the prehminarv and intermediate courses for 
medical degrees but also for more advanced work. 
Organised courses of advanced study in experimental 
pliysiology and biochemistry are provided, and there 
arc post-graduation courses in hygiene ami public 
hualtli luiuhng to tlu' various (h})Icnucis and qualdica- 
tions 111 public health. A special post-graduate 
])ro.spectn« is being issued 

State jiolicics in regard to the financing of public 
instruction are iles<,rihed and cnticised by Prof. 
Fletcher H Swift of the University of Minnesota in 
iinlletin No 0 of the United States Bureau of 
Education. I'he growth of cxjumiliture on the public 
.school?, .since 1871 in the United States has been 900 
per cent., varying from 750 in the North Atlantic ancl 
North Central Stales to 1400 m South Atlantic and 
Sontli ('cntral and 4000 per cent in the Western 
States. Tlie proles.sor opines that these expenditures 
will continue to increase, and benv.ommends that the 
major portion of the burden be slnfteii from the local 
coTninunitic.s to the State. He wouUl have the State 
provide the cost of teachers' salaries, siipt*rvisioii. 
general administration, and the supply of such 
materials as text-books and laboratory apparatus, 
leaving to the local coinmunities the jirovision, fur¬ 
nishing, repairing, operating, and maintaining of 
school buildings, together with responsibility for fuel, 
water, light, power, insurance, playgrounds, and play 
apparatus. He c.stmiatcs that the State would, under 
such a distribution, have to bear from 75 to 80 per 
cent, of the total costs. To “ worshippers at the 
shrine of the ancient fetish of local support and local 
control ” he says this .system has led to “ multitudes 
of children being denied educational opportunity and 
tlie herding of thousands in dismal hovels under the 
tutelage of wretchedly underpaid teacher.s, while 
hundreds of conimunitie.s are able to provide luxuri¬ 
ous educational facilities." One would like to 
know wliether Prof. Swift has seen Mr. Bernard 
Holland’s article in the Edinburgh Review for January, 
in which some of the disadvantages of centralised 
control of education are set forth. 
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Societies and Academies. 

Pakis 

Academy of Sciences, September 10.—M. Kmile 
Roux in tlie chair.—M. Hadaraard: Vortices and sur¬ 
faces of slipping in fluids.—de Broglie: Waves 
and quanta.—MM. Mengaud and Mourii: The 
meteorite of Samt-Sauveur (Haute Garonne): the 
ciicumstancfs of it.-» fall. 

Tow'.s. 

Royal Society of South Africa, July 18 L>r. t^gg, 
president, in the cluiir.—K. Newbery : On a proposed 
nuxlihe^ition of the cathode ray <>.seiIlograph. The 
modification would fit tlu* msIrumcMit better for the 
study ol over-voltages.—J, S. Thomas and R. W. 
Riding . Note on the poly.salphidcs of ammoiiiuTn, 
with some considerations regarding the constitution 
of the jxjlysulpludcs ol the alkali metals The action 
of sulphur on solutions of ammonium hydrosiilphide 
in dry alcohol resulted in tlie formation of ammonium 
pcntasulphidc imly. When sodium i.s the metal used, 
the tetrasiilphide is lormcd , with potassium the 
peutasulphide Ammonium pcntasulphidc in alco¬ 
holic solutions IS capable ol dissolving still more 
sulphur, and there is cs idcncc of the existence of 
higher polysulphidcs, a lu-plasulphidc has been 
isolated. l*yn(Une and nitrobenzene react with am- 
inomum pcnlasulpliide, giving highly coloured solu¬ 
tions. There is probably in the polysiiljihide mole¬ 
cule, two sulphur atoms in a dilfcrcnt state of com¬ 
bination from the remainder, and the disulphides may 
be regarded as being derived from a lonu of hydrogen 
disulphide rejirescntert by the formula H.S.S.ii. 
Higher polysiilphides aie tlicn formed by the addition 
of sulphur to the disnli>lndes, compounds oi the typo 
K.S.S K. R.S.S.R., 

i, li II etc., iK'ing thus obtained. Tins 

S SS 

view Ls confirmed by the decomposition of ammonium 
pcnla.suIphidc into the disulpliidc and free sulphur. 
1'he reaction takes place, at a low tmnperaturc and is 
ipiantitative in character.—M. Rindl: The active 
jinncijilc of Homana fmllida (Yellow Tulp). Ihc 
active principle lias digitiihs-like physiological effects. 

Calcut’ia. 

Asiatic Society of Bengal, August C. Fraser : 

ZooJogiCiil results of the Percy Sladen 'i’rust Expedi¬ 
tion to Yunnan, under Prof(\s.sor J. W. (iregory, m 
—Dragonflies. Tlu* collection consists of nearly 
200 specimens, the majoiity of which belong to the 
sub-family Libf'lhdma* 'fhe species are mostly 
Oriental, but a few Puhe.irctic fonns occur from 
high altitudes Twenty-three species are repre- 
•sented, of which seven are dcscnlxid as new.— 
li Prashad; Otwcrvations on tlie respiration of the 
Ampullanidic After a short survey of the previous 
literature on the subject of the respiration of the apple 
snails, an account of the respiration in the common 
Indian l\ globosa is given. The peculiaritie.s noted m 
the case of the hill-stream form Turbimcola buxea are 
also described, and the jirobable cause.s of these pecu¬ 
liarities with reference to the hill-.stream habitat arc 
discussed. 
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A Representative Body for Science. 

F rom time to time proposals have been made 
for the e.stablishment of a body representative of 
British scientific opinion—profc.ssionai or otherwise; 
and various opinions have been expressed as to the 
constitution and functions of a body of this kind. It 
seems desirable, therefore, to consider some uf the 
((ucstions raised by these propo.sals, 

First it may be asked whether such a body does not 
exist already. A fully reprc.scntative body is one which 
can recommend a course of action in the perfect assur¬ 
ance that its recommendation will he accepted by all 
but an insignificant minority of its constituents. 
'Iliere arc Ixidics representative in this sense of some 
groups of scientific workers ; there are others which, 
in the opinion of their members, should be, or some day 
may become, fully representative. But there doe.s not 
.seem to be any body which actually possesses at the 
present time the necessary authority over all scientific 
workers. 

The second question is whether there is .such a thing 
as scientific opinion, of which any body can be repre¬ 
sentative. The opinion relevant to our discu.ssion is 
not that concerning technically scientific matters. 
Such opinion is not formed in council, and needs no 
enforcement, even among the laity. The only matters 
on which a representative scientific body could usefully 
express an opinion are those on which the laity judge 
for tliemsclves, and are not always prepared to accept 
the verdict of scientific workers. For our purpose 
there is no scientific opinion unless there are questions 
on which scientific workers, while agreeing substantially 
among themselves, arc apt to differ from important 
sections of the rest of tlie community. There probably 
are such questions; for example, there is the recogni¬ 
tion, economic, political, and social, to be given to 
scientific work. Other matters need not be mentioned ; 
but, since our judgment of the de.sirability or possibility 
of a representative body is likely to be greatly affected 
by our view of the nature of the problems with which 
it will have to deal, every one who discusses the matter 
should start by suggesting to himself concrete examples 
of such problems. 

Supposing, then, that it is decided that there is a 
group of problems on which a definite scientific opinion 
exists, we may proceed to inquire whether it is likely 
that any actual representative body would succeed in 
expressing it. If there is any doubt on this matter, it 
will probably arise from a fear that any body of the 
kind proposed would be sure to lose touch with the 
Bwrage scientific worker and fall under the domination 
of some unrepresentative clique. The danger must 
be recognised, for scientific workers arc often not highly 
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endowed witli the “ political acnsc.” Methods of 
avoidin'^ it will be considered later ; hut here it may 
be ])(iintc(! out that an undue insistence on the danger 
ma) defeat its purpose. It is fatal to assume at the 
outset tliat tlie body is going to fall into the hands of 
a < lifjiie; many promising organisations (not ne<*cs- 
sarily in llie scientiric world) Imse failed to express the 
general will merely because a large section of the 
cunnnunity, seeing among it.s original promoters .some 
per.sons with whom tliey disagree, have overlooked llie 
presence (jf others with whom they do agree and have 
refused to join it. Further, it must he remembered 
that, if there is not perfect unanimity, the minority is 
sure to accuse the majorit)' of la-ing dominated hy a 
difjue ; it alwuy.s does. F,\'ery ])oIitical jxirty, for 
example, when it is really in a minority, alwuy.s main¬ 
tains that the nation is being led astray by sonic small 
band of evilly disjiosed persons. 

>«e,xt, if tiiere is a s<ientifi(. opinion wluVli can be 
expressed by a rejiresent.itive iiody, could it be en¬ 
forced } Here an)' disi'ussion would prolxibly turn 
on the analog) of bodies rcj)re.si'ntati\e of other ])ru- 
fessions, sucli as law)'ers, teachers, or doctors. Tin* 
analogy suggests that the outlook is promising, Iml the 
difTerem es as well as the rescmhlance.s should be noted. 
Men of science form a much less homogeneous liody 
than any of these three pniles.sions; moreover, the 
laity is, or was until (juite recently, much less firmly 
convinced ui the need lor the profe.ssion at all. How¬ 
ever, this i.s nut the oiijection usually rai.sed on this 
score ; it is sometimes suggested tiiat a representative 
si'icntific liod)', tliough it might exercise great influence, 
could attain its end.s only iiy rnean.s of .some coercion 
on it.s own mcmlicrs or the outside public, wliich is 
intrinsically undesirable. 'I'o tiiose wlio do not believe 
that all interference with the action of others is 
illegitimate it may he suggested timt coercion ” i.s a 
relative term. Most people u.sc the term only wlien they 
oliject to tlie ends to which the pro|>osed “ coercion ’* 
i.s directed ; they seldom shrink from any form of 
pressure whicli is iimn'oidable if ends are to be attained 
in the ju.stice ot which the) believe firmh. Objection 
on tiii.s score is u.sualiy closely as.sociated with the 
fear of a dominant and hostile clique. 

These .simple considerations suggest others concern¬ 
ing tlie con.stituticiri of a representative body. To-day 
all will probalily agree that its comstilution mast be 
“ democratic,.” that its constituents must include all 
who have any right to be termed scientific workers 
(and nobody else), and that each constituent must 
have equal voting ppwer in detennining its policy. 
But that Is not enough ; the constituents must l>e real 
and active, and must take a constant interest in the ' 
body supposed to represent them. This result will 
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probably not be achieved if all representation is in- 
dire<*t, and the selection of the council (for some kind 
of council is clearly necessary) lies in the hands of 
.subsidiary bodies appointed by direct election ; such 
indirect election will be all the le.ss .satisfactory, if those 
.subsidiary hodie.s are .selected primarily for some other 
purpose. 'I'his point is important, because one method 
by which a representative body might he established 
would be hy some kind of federation of cxi.sting 
organisations, such as the pnifessional institutes. 
While it will probably he neces.sary, as well as desirable, 
that the institutes should be gi\'en a constitutional 
relation to any general representative council, we 
doubt whetlier a coumdl ba.sed solely on such bodies 
w'ould remain sufficiently closely in contact witli alb 
sliades of scientific opinion. A considerable pro¬ 
portion of the “ francliise ” must .surely lie direct; 
and even that part wliich is indirect sliould take into 
account as many and di\'erse classifications of the 
s<-ientific community. FA-ert in the initial stages, 
whicli lead up to the establishment ot the representative 
body.direct ex])rcs.sK)n of opinion should be encouraged. 
We think that no steps should lie taken until Uie pro- 
posal.s have been fully diseu.ssed either at ;nectjngs or 
in the columns of scientific journals. 

But no fraruhisc, however perfeclly’de.signcd, eat; 
secure the continual interest which is the sole guarantee 
of true representation. 'I'lie representative body must 
havt! .some work to do which will affect e\'er) con¬ 
stituent and make it impossifilc for any one to remain 
indiflerent. This work need not necc.s.sarily concern 
matters on whicli there is likely to lie general agreement, 
and on which it is proposed that the bod)- sluill make 
a pronouncement of seientifie opinion to the outside 
world; indeed, any pronouncement wiiieii the body 
may make with substantial unanimity will ha\T much 
greater force if it is known that on oilier tuatters of 
internal moment there is no sign of unanimitv. The 
liody must not .seek to secure an undisturbed atnio.sphcre 
of philo.sophic culm ; it must handle controversial 
issues, liccamse they alone are vitally interc.tting. 

Here is the gravest problem ; for if any rhntroversial 
issue is recognised from tlie start as within the scope of 
the liody, those wlio think thev will be in a minority 
on tliat issue will tr)- to hinder its establishment, and 
will undoubtedly .succeed. We would, therefore, put 
forward a concrete suggestion. It is that, at the out¬ 
set, the l)ody should direct its attention to one problem 
only, namely, to the establishment of a register of 
qualified scientific workers. Tlie problem will have 
to be salved if the body is to be called into existence ; 
it raisesvdifficult questions on which almost every one 
has some opinion; but the controversies that are 
likely to arise in its discussion will not necessarily he 
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fatal. They are not likely to be bitterly personal; 
for at the start all questions will concern classes and 
not individuals ; it is sure to be recognised that in¬ 
dividuals already existing are given the benefit of every 
possible doubt. Again, minorities are likely to resent 
exclusion rather than inclusion ; the hostility of a 
minority whom it is proposed to exclude is clearly not 
so important as that of one which, by its secession, c'an 
ruin th(j .scheme, Further, a registering body would 
jjrobably have little dilficulty in securing immediately 
some official position and recognition. These reasons 
seem to point clearly to registration as the first task 
of the representative i^idy ; but, since registration in 
science is not a matter of primary’ importance, we 
would make it clear tliat wc do not think it worth 
while to establish a registering body unless it is under¬ 
stood that, wlien this part of its work is concluded, 
it is to develop wider activities. 

Synthetic Colouring Matters. 

SyfUJiriie Colouring Matters: Dye-stuffs derived from 
Pyridine, Quinoline, Acridine and Xanihene. By 
I’rot. J. T. Hewitt. (.Monographs on Industrial 
('hemistry.) Pp. .\iH 405. (Ltmdon: Longmans, 
Green and Co., iq22.) i4r net. 

T is probable that when the monograjilis on colour¬ 
ing matters which are promised in tlie intro¬ 
ductory note to .Sirl'vdward Thorpe’s series on indu.strial 
c}iemistr>’ have been jmblished, they will represent as 
complete a compilation of tlie essential facts as exist 
in un)’ language. Moreover, tiicy will proliably form 
a con\'cnirnt source from which those who wish to 
obtain full information on this important branch of 
organic i;hemistry can readily do so without iiaving 
to spend time and energy in consulting such cumber- 
.some literature as tiiut of the FortschriUe. Tlic first 
volume to appear, that on tlie “ Natuml (olouring 
Matters/’ by Perkin and Everest, is already known 
'and apprgeiaU'd by chemists, and wc have now to look 
forward to the publication of no less than .six volumes 
on si'ntlietic colouring matters by authors who should 
know what they are Writing afKiut. The first of these 
volumes to appear has the title given at the head of 
this review, and sets a standard w’hich augurs w'ell for 
the success of the series. 

Proliafily few hooks are more difficult to write (or 
to read) than those which deal w'ith a highly specialised 
and commercialised branch of science, such a.s that 
which includes the synthetic colours. It would not 
be so bad if scientific literature alone had to be sum¬ 
marised, because in that case the author's task of 
discriminating between fact and fable would be, 
reduced to a minimum. With the synthetic colours, 
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however, much of the grain is hidden under the mass 
of chaff which constitutes tlie patent literature, and the 
difficulties of winnowing are great. It is difficult to 
understand why so much money and energy are 
devoted to the collation of chemical patent literature 
when, as most people know, much of it is untrue and 
u great deal of the 'remainder misleading. Chemical 
patent literature is, and always has been, and probably 
always will he, written by lawyers for lawyers; and it 
will probably always be the case, in spite of restrictive 
legislation, that the manulacturing firms concerned 
will often be in<-lined to place no small value on any 
publication which tend.s to mislead their competitors, 
and where some is false all must l)e suspect. Still, in 
many cases, the .sole source of information respecting 
the synthetic colours lies in the patetit literature and, 
in consequcn<-e, an author has to exercise a wise dis¬ 
cretion in sifting and arranging all tlie material which 
comes to his iianiL It iullows, therefore, tliat the 
posse.ssion of a wide knowledge, nut only ul lii.s subject 
but also of the tetlmique of his subject, is essential if 
t^H' result is to be in any way comparable with the 
energy expended, and, probably, no one Is more fitted 
than tlio autlior 0/ this work—an old and Jionoured 
worker in many of the fields lie descrilies—to undertake 
the task he has accomplished so admirably. 

Prof. Hewitt's work is a readable book, although it 
contains a ma-ss of complex information, and its read¬ 
ability is due to tlie manner in which the author has 
summarised and, in some case.s, criticised the material 
he has collected. His criticism is, however, neither 
carping nor ho.stile. but is always expressed in a 
detached and almost humorous manner, w'hich is so 
chamctcristic that it eannot fail to raise a smile upon 
the lip.s of those to whom he is personally known. ’ 

Although originally intended to be a book on the 
acridine and xanthene colouring matters, it was 
ultimately found necessary to include those derived 
from pyridine and quinoline, and the first four chapters 
are devoted to a de.scription of these bases and the 
colours oi)tained from them. It is perliap.s fortunate 
that the change was made, liccaase it enabled the author 
to include a description of the cyanine group, many 
members of which are important photographic sen.sitis- 
ing dye-stufTs. 'I'he next five chapters are ’devoted to 
the acridine derivatives and contain an exhaustive 
account of these colouring matters. Chapter x. deals 
with the pyrone ring, and introduces the history and 
description of tlie oxonium salts. The subject-matter 
of this chapter naturally leads to a description of the 
colouring principles of flowers, but one finds, with 
some regret, that there the author breaks off and refers 
the reader to the previous monograph by Perkin and 
JSverest. Surely a little overlapping in this series 
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of monographs is not only inevitable but desirable. 
The remaining chapters give interesting accounts of 
the pyronines and rosamines; the constitution of 
fluorescein and analogous compounds; the con¬ 
stitution of the rhodamines and their manufacture; 
and the chemistry of the rhodols and anisolines. Of 
special interest, from the general point of view, is the 
discussion of the constitution of phcnolj>hthalein and 
fluorescein, which is given in a manner which will 
apj)eal to those students who have to approach these 
difficult problems for the first time. 

The hook is well printed and the very a>mplex 
formula: are particularly clear and easy in follow. It 
is .stated to liave been ])rintcd in Saxony, and thi.s 
probably accounts for some of the quaint spelling 
which has escaped the vigilance of the proof-reader. 
“ Recomends ” on p. u, “ wather-bath ” on p. 29, 
the inverted comma.s on p. 66, “ occour ” on p. 289, 
“ prciparc ” on p. 269, “ douhtfoul ” on p. 38, “ ac ” 
on p. 56, “ annothcr " on p. 58, “ occurence ” on p. 64, 
“ alo ” on p. 91, and “ ac'cridinc ” on p. 120 meet the 
eye and are perhaps inevitable in the circumslanci's. 
Moreover, it is difficult to know whai the “dashes” 
after the names of William.s and llofmann on p. 55 
really mean. But thc.se are minor faults, and both 
the author and the editor arc to be congratulated on 
the production of a volume which will long remain 
the standard treatise on tlic subject with which it 
deals. J. F. Thorpe. 

The Eye and Vision, 

The Present Status of Visual Science. By Dr. I..conard 
Thomp.sun Troland. Pp. 120. (Bulletin of the 
National Research Council. Vol 5, Part 2, No. 27.) 
(Washington: National Academy of Sciences, 
1922.) 1.50 dollars. 

HE eye can be regarded as holding a unique 
position among the organs of special sensation, 
because of all methods of observation, those carried out 
by vision, cither unaided or through the medium of 
suitable accessory apparatus {e.g. the photographic 
plate), are the most accurate, rapid, and susceptible of 
the widest application. Moreover, the problems which 
the eye presents for solution are of interi*st, not only to 
the physiologist and anatomist, but also to the oculist, 
physicist, psychologist, and the illuminating engineer, 
and much has therefore been written by them in their 
own respective sphere.s. So plentiful, in fact, has the 
literature of vision become, that a complete mastery of 
the subject is possible to few. Dr. Troland has there¬ 
fore achieved a result of great value in the publication 
ofthe book before us. 

Early in the book, and again in the concluding pages, 
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Dr. Troland utters a word of warning; there are, he 
points out, too many papers published on vision. Many 
authors, he says, “ show a lack of acquaintance with the 
problems and results with which the others are con¬ 
cerned ” (p. 10), and “ appear also to have a profound 
contempt for existing literature, even when it is in their 
own language ” (p. 110). In many papers there is “ an 
absence of that complete specification of all circum¬ 
stances surrounding experimentation which i§ needed 
to render the results of any permanent value ” (p. no). 

The reader of Dr. Troland’s book will find that the 
pages which f(jllow the introduction are written with 
three objects in view : to indicate as clearly as possible 
the lines of cleavage l^etween the physiological, psycho¬ 
logical, and physical aspects of vision; to summarise 
the well-established facts concerning the various 
mechanisms associated together in the eye; and to 
indicate the point.s where our knowledge is defective 
or altogether al)sent. Owing to the necessity for 
brevity it is not possible to go over all three parts of 
Dr. Troland’s book in this review. The last one will 
alone be selected for detailed consideration, because 
it recalls some of the well-e.stablished facts of vi.sion 
at the same time that it indicates the direction which ** 
future research should take. 

Considering, in the first place, thos« eye .structures 
which co-operate to fonn an image on a retina, Dr. 
Troland writes (j. 39): “The oplithalmo.scopc, the 
skiascope, and the corneal micro.scope (supplemented 
by Gullstrand’.s slit-lamp) provide us with instruments 
for examining the tissues of the living eye in a very 
satisfactory wzyP Elsewhere he adds (p. 40) ; “ Helm- 
holu was able to work out satisfactorily the main 
dioptric or refractive function of the eye from data of 
optical anatomy, in combination with the established 
general principle.s of physical optics.” The word 
“ satisfactorily ” in the above sentence unfortunately 
cannot pass unchallenged, because, although we know 
the positions of the principal points of the eye according 
to Gauss’s theorem with considerable* accuracy, and 
although we know that the eye .suffers from certain 
aberrations, the data from which we can calculate the 
distribution of light intensity in the image formed on 
the retina are very deficient. Neither can we check 
our calculations by direct observations of the retinal 
image, because the structures found in the retina are 
insufficiently fine for the purpose, and we are unable 
to remove the retina and examine the image by other 
means without reducing the intra-ocular pressure, and 
thus allowing the distances between the optical surfaces 
to alter. 

What is wanted is a method of quantitative estima¬ 
tion, applicable to the retinal image, no less accurate 
than that devised by Hartmann for studying the 
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aberrations of photographic objectives, which has l)cen 
recently adapted to microscopic objectives also. 

Reference may now be made to one other part of the 
dioptric mechanism, namely the “ accommodation.” 
Of this Dr. Troland writes (p. 40) that Helmholtz’s 
theory “ borders on the line between legitimate infer¬ 
ence and mere hypothesis.” In this connexion we 
may recall that many physiologists hold Tsrheming’s 
theory to be the correct one. In faime.ss to the 
memory of Helmholtz, it should, however, be stated 
thiit several recent workers have obtained results 
wholly m favour of his view. 

Of the retina, and the nature of the proces.ses by 
which light and colour are perceived, Dr. Troland 
writes (p. 43): “ It is to be regretted that relatively 
little work upon the microscopic anatomy of the retina 
has lieen done in recent times, the epoe-h-tnaking re¬ 
searches of Raman y Kajal having found no worthy 
successors.” With tliis ojiinion e\ ery ])hysiologist must 
regrctfull)’ agree; but wdll there he .such unanimity 
over Dr. Tmland’.s dismis.sal of Kdridge-Green's theory 
in the following words?—“Views such as those of 
Edridgc-dreen, who regards the rods as non-photo- 
buisitive niamifactiirers of visual purple, which latter 
i.s operative only in .stimulating the cones, may Im* dis- 
mishcd al once without serious considcnition.” Now', 
however diHicult it may he tor some of us (who have 
been, ns it were, hrouglit up on the duple.x thcor>’ of 
von Knes, which teaches that the rud.s function in 
night vision, and that while the hen luis no rods and 
IS therefore nigiit blind, the Imt has no cones and is 
therefore day lilind) to accept Edridge-Green’s hypo¬ 
thesis, we must feel that to di.smiss it without con¬ 
sideration IS to act too impulsively. 

The criticisms which ICdridgc-Grcen advances against 
the older view are very weighty and worth serious 
thought. It is poMsihlc that, as so often in physiology, 
jiarts of both views arc true and that there may be 
some half-way hypothosi.s accepta])lc to both parties; 
such, for example, as this: tbit while cones function 
principally by day for the appreciation of colour, and 
rods by night, yet cones do function to .some extent at 
night, by a partial retention of the old Iunction.s of the 
rod.s from which they were presumably developed, 
while, on the other hand, rod vision is still to .some 
extent operative in day vision, particularly in regions 
of the retina, on which arc falling parts of the image 
corre.sponding to the shadows. It is only by dismiss¬ 
ing nothing without consideration, and by research on 
the lines of Kuhne and of Heeht, that this important 
problem will be finally solved. 

Much the same statement must be made concerning 
the appreciation of colour. New hypotheses, based on 
the quantum theory, are springing into being, and there 
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are not sufficient data to enable a decision to he made 
betw'een them and the older trichromatic theory' of 
Young. Colour mixture equations w-ould suggest that 
there are pigments present in the retina other than 
visual purple, but there i.s great need of direct proof 
of their existence and quantitative information con¬ 
cerning their distribution in tlie retina and their 
spectrophotometric properties. It is not the repetition, 
which Dr. Troland advocates, of older work that is 
wanted so much as entirely new lines of attack. 

Many other important branches of visual science are 
dealt with hy Dr. Troland in his hook, but enough has 
Iwen written here, perhaps, to show that the volume 
is a vcr>' real contribution to knowledge. No better 
incentive to future re.search could liave Been compiled ; 
let us hope tlint the harvest will be a rich one. 

II. IIaijtrioge. 


The Brackish-water Area of the Zuiderzee. 

Flora en Fauna der Zuiderzee. Munografie van een 
Brakwatcrgel)ied oncler redactie van Dr. H. G. 
Redeke en met medew^erking van Tera van Bcnihem 
Jutting, IT. Engel, 11 . C. Funke, Dr. A. (‘. J. van 
Goor, j. A. W. Grocnewegen, Dr, B. Havinga, 
J. liofkcr. Dr. K. Horst. Prof. J.)r. P. N. van 
Kampen, Geertje rie I.int, Dr. J. G. de Man, Prof. 
11 . F. Nierstra.sz, Dr. A. C. Ondemans, Prof. Dr. 
C. Ph. Sluiier, Dr. J. F. Steenhui.s, Dr. J. J. Tesch, 
Dr. Adriana Vorstman, Nel de Vos, Prul. Dr. Max 
Weber en Dr. N. L. Wibaut-Jsehree-Moens. Uitge- 
geven door dc Nederlandsche Dierkundige Verecni- 
ging ter Gelegenheid van Haar Vyftigjarig Be.staan. 
Pp. 460. (Helder: il. dc liner, Jun., 1922.) 10 
guilders; for members of the Ncderl. Dicrk. Vereen., 
f. 2.50. 

ITll the draining of the Zuiderzee one of the 
largest brackish-water basins of Europe, and 
a very peculiar one, will disappear. In the Baltic 
Sea, the largest of all, tidal movements are of very 
little importance: in the P'rench and English river- 
estuaries, tides are the predominating factor, while 
in the Zuiderzee only a few small areas are struck by 
regular tidal currents, and the greater part of the 
.southern-basin is only shaken up from its lake-dreami¬ 
ness by north-western gales. Therefore it was a very 
useful work of the Dutcli Zoological Society (Neder- 
landsche Dierkundige Vereeniging), and specially of 
Dr. H. C. Redeke, the director of the Zoological Station 
in Den Helder, to bring together all that is known from 
the Zuiderzee in this monograph, issued on the occasion 
of tlie fiftieth anniversary of the Society. 

In recent years a few small expeditions have been 
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made to increase our knowledge of the subject." As 

the middle part oS the southern basin will not be 
Ataiited, kt temam open water, named Lake Flevo, 

^p\fcTv 4 \d opportunity of studying the 
o\\a.ng\ng oi the hrarkish-watcr fauna into a fresh¬ 
water community. We do not know how long this 
will take, but, secinp; the amount of water that is 
brought fo the Ziuclcr/ee liy the river Yssel, it is 
almost certain that the days ol the brai kish Zuiderzee 
will he counted as soon as tiie dike between the pro¬ 
vinces of Holland and Friesland from Wieringen to 
Puuim is ready, which will take another ten years. 
Nevertheless, we mu.st he very glad that the research 
work lias begun in such .splendid style. 

In the first chapter, the geology and liydrography 
arc treated by .Sicenliuis and Kcdckc respectively. 
The geology is, of course, for the most part based on 
Jiistoncal facts, as we know that two thousand j'ears 
ago there was no Zuiderzee, but a Lake Flcvo, as there 
Will he again at the end of this century. The reason 
for tiiis vif'tory of tlie sea tiver the land must He in 
the ('hange in relative height of land and sea-level. 
The author docs not give his opinion, however, al>out 
the cause of these changes. The liydrograpby, treated 
by Redcke, is of extreme importance, as we find licrc 
tables of temiKTaturo and salinity of the water in 
different parts of the ba.sin during all seasons of the 
year. The lowest salinity (4 to 8 per nnlle) is found 
along tile east coast, where the Ysscl water flows, and 
cause.s a constant stream in a northerly direction. 

Tlie flora of the Zuiderzee is treated by Dr. van 
Goor, and the lialopliytes and submerged Phanerogams, 
tiie Alga', and the ]>hytoplankton are dealt with suc¬ 
cessively. Some fifty .species of Algag were colleeted, 
among them some that were previously unknowm in 
tlie Dutch flora. The most important, however, is 
a new form of Fucus, baptised F. intermedius, nov. 
S])cc., w'hich is intermediate between F. vesiculosns 
and F. plaiycarptis, and still not to be identified with 
the Fucus ceratwides, tlie brackish-water form of the 
French coast, which occurs also in the .Schelde River. 
It should be of great intcre.st to study the Fucus 
growth in Preydon Water, Hudson Bay, etc., to com¬ 
pare and try to find out more jiarticulars of the dis¬ 
tribution and hfc-histor>' of this interesting group. 

A comparison between the flora of the Baltic and 
Zuiderzee gives the interesting result that, while in 
the Baltic Cyanophyreje and J^eridiniales form by far 
the greatest part of the planktonic organisms, in the 
Zuiderzee the Diatoms play the most important role. 
The Copepod fauna of the Baltic and the Zuiderzee 
is much the same, but in the phytoplankton there is a 
difference even in the genera of tlie most important 
species. 
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The Protozoa are treated by Hofker, who gives 
a well-illustrated review of the specimens collected, 
which is of great value, as hitherto very little work 
has been done in Holland on the.se groups. Especially 
h\s account of the Foraminitera will prove a great aid 
for furtlier investigation. It is highly probable that 
this shell-I>earing group will furnish in later years just 
as goiKl method.^ for analy.sing alluvial and diluvial 
dcptjsits as diatom.s already give. It is a great pity 
that the publication is merely systematic and morpho¬ 
logical, for comparison with other faunas and a 
partition in salinity groups would have been of the 
greatest importance. We hope that this part of the 
work will follow, and point out that van Goor did it 
for the flora, Funke for the liydroids (twelve species), 
Ceertje de Lint for (ladocera and copepod.s, etc. 

Dr. de Man treats the free-living nemalods, and 
de.scribcs among hi.s forty-nine species no less than 
twelve tliat «m new for science. For particulars I 
must refer to the jmblication itself. Twenty species 
of polycbact annelids were rnllectcd, and are treated 
by Dr. Horst; five species of OHgochcetic, described 
by Nel de Vos, while Dr. Wihaut-Iscbree Moons shows 
that several Rotifera occur in fre.sh as well as in 
brackish w'aler. Then we come to that important 
group, the Crustacea, important from tlie fislierman’s, 
and therefore fri/m the scientific iininl of view, a,s they 
have been very ihoroughls- studied recently. J have 
already mentioned the ('ladoeera and (ojiepoda, 
studied by G<'ertjc de Lint. A new species of Scliiz- 
ojKird is de.scribed. 

Sj)ongia‘, Cirnpeda, Isojioda, Amphipodu, and 
Schizopoda are all treated, but show no .special char¬ 
acters. Among the Dccapoda, analysed by Dr. |. J. 
Tesch, Leander longirostrts, called the Khineprawn 
by British carcinologi.sts, wa.s found only once m the 
Zuiderzee. The life-history of the specific little 
Zuiderzee crab, Heleropanope iridentaia, is very in¬ 
teresting ; its only allies live in the tropical Pacific, 
and it has not been .studied before, lllu.stration.s of 
the larval states will prove very useful in recognising 
this interesting little creature. 

A new Acaris is described by Oudemans ; Havinga 
treats the marine Mollusca, of which several are of 
importance, as food for fishes and men. Cardium 
edide and Mya arenaria have typical brackish-water 
forms and measures. Among the fresh- and brackish- 
water Mollusca treated by Tera van Benthem Jutting 
is the famous Corambe batava, Kerhert, found for the 
first time in 3881; it appears to he not at all rare on 
the Zostera meadows of the Zuiderzee. Eggs and 
radula are described and represented. Assmania 
gre^ana appeared to be a sexual dimorph, the male 
being much smaller than the female, and being usually 
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found in summer riding on the weaker sex. Among 
the Bryozoa, treated by the same author, we find the 
beautiful Metttbranipora membranacea var. erectaf which 
is very common in brackish water in Holland. 

Echinoderms and tunicates must be passed here 
for lack of space. Dr. Redeke’s account of the fishes 
will be of special interest, not only to ichthyologists, 
but also to others, for here the different zones of 
salinity are separately described. I.Ast comes Prof. 
Max Wcher, who treats of ten species of cetaceans, of 
which specimens of all hut one, the common Phor»nu, 
have stranded on the banks of the Zuiderzee at different 
timc.s. 

A sy.stematic index, more tlian eight pagc.s in three 
columns, incrcase.s the utility of this important mono¬ 
graph of a hrackish-water area. 

W. G. K. VAN DKR SlKEN. 

Geology for Canadian Students. 

F.lemmiary Geolo^: loith special reference to Canada. 

By Prof. A. P. Coleman and Prof. W. A. Parks. 

Pp. XX I 363. (London and Toronto: J. M. Dent 

and Sons, Ltd., 1932.) 155.net. 

lll’l issue ot treatises on general geology specially 
adapted to readers and observers in the units 
of our federal commonwealth is a sign of healthy auto* 
nomy in tlie domain of natural history. Colleges in (he 
Dominions have long been troubled with the details 
of the Engli.sli Oligocenc, a poor thing at the liest, or 
the Llandovery .sequence on the Shrop-shire border. 
Aspirants in South Africa have Ixicn well served hy 
Mr. A. L. Du Toil's “ Physical Geography ” and 
Prof. E. II. L. Scliwurz'.s “ South African (jeology,” 
since the latter includc.s a short general introduciion 
to tiic .science. 

Prnts A. P. Coleman and W. A. Parks of Toronto 
now provide Canadian students with a sound elementary 
text-book ba.sed primarily on what may be seen in 
Canada or in the adjacent United States. The account 
of the Grenville and Keewatin scries, the former con- 
.sisting of altered shales (garnct-sillimanite gneissas) and 
crystalline limestones, and the latter of volcanic tuffs 
and lavas, is very valuable for Ruro[jean students who 
wish to realise the nature of the oldest known rocks 
revealed to us in the accessible crust. The eastern 
series, the Grenville, may prove to be somewhat 
older than the Keewatin of the west; but both are 
invaded by the great batholitic intrusions which have 
given rise, often by interaction with their surroundings, 
to what may still be styled the Laurention gneiss. 
Prof. Coleman’s work among the glacial beds of early 
Huronian age adds greatly to the interest of the pages 
on Pre-Cambrian rocks, 
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While European types of fossils are in places very 
justly figured, such as the Jurassic Trigonias and 
ammonites of England, we are introduced to the 
Cambrian trilobites of'^ritish Columbia, to Devonian 
fishes from Canadade.scribed byTraquairand Whiteaves, 
to the Permian reptile Dimetrodon of Icxas, with' 
its amazing dorsal spines, and to a L&wcr Cretaceous 
Stegosaurus from the province of • AIl)erta. The 
Cainozoic era, styled also in this book the Tertiary 
period, is dealt with .slightly; yet the thicknesses 
of its strata m many localities .show that it.s duration 
was equal to that of Mesozoic times. I'he spelling 
“ Ccnozoic,” adopted hy tlie authors, though it follows 
Lycll's nomenclature of the systems, is etymologically 
misleading and should be synonymous with azoic. 
We greet on p. 353 an ancestor of the national maple 
leaf, culled from interglacial deposits in Toronto. 

The book is finely printed and is handsomely illus¬ 
trated throughout. Too much may have beenuttempted 
in one volume, and the definitions of divisions of the 
animal and vegetable kingdoms on pp. 155-160 arc 
nece.ssarily unsatisfying and incomplete. Some of 
these divisions arc furtlicr treated in the chapters on 
stratigraphy; but where are the radioluria, wliich have 
a significance as rock-formers ? Eive or six pages 
more would have made tlie de.scription of mineral 
characters almost adeipiate. As it is, wc have a not 
too accurate summary of the crystallograpliic systems 
(the principal axis, for example, in the tetragonal 
and hexagonal sy.sTeins is .said to be “ long ”), while 
we are led to suppose that (juartz is hexagonal. Arc 
the micas, again (p. ja), of different crystal systems ? 
“ Mont Pelec,” an error .sanctioned by Angelo Hcilprin, 
appears under the fine photograph on p. 54. These 
are small details, and to point them out implies that 
we know that new editions will he required, and that 
the next one will still further enlighten u.s by the 
possession of an index. Grenville A. J. Cole, 

Mental Athleticism. 

Principles of Psychology: the Foundation Worli of the 
Alilheian System of Philosophy. By Arthur Lynch. 
Pp. xxih + 408. (London : G. Bell and Sons, Ltd., 
1923.) 215 . net. 

R. LYNCH some years ago published a book in 
two volumes entitled “ P.sychology: a New 
System.” Whether, like a famous work of a famou-s 
predecessor—the Scots philosopher Hume—his book 
fell still-born from the press, or whether for other more 
personal reasons, he has decided to recast it. He 
now presents it ir one volume and describes it as the 
foundation work of the A 16 theian system of philosophy. 
(Why the first e in the word is given the French acute 
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accent we do not know.) The ilioice of tlie name seems 
to jmply ix sli^^ht on other systems^ but probably notliing 
(»f the kind i.s intended, and it is only an expression of 
the autiKir’s [loisteruus confideffce in fiis own pow-'crs. 

'I'hc ])crsnnal note is jiredominant throughout and 
nuikc^ it peculiarly diflicult to discuss the doctrine, 
and impossilile to controvert any of the positions. Of 
cfiurse, m psychology, the personal experience curries 
a peculiar weight. What Mr. Lynch explain.s to us 
IS how he Won his way to the jKissession of the (dear 
mental grasp of the problem he now enjoys; how he 
oN'ereaine the sturnbling-blot'ks he had to encounter 
in the ]jerversity of authoritative teachers ; how tliese 
ol»stracti<ms actually served him to gain liis vantage- 
[loint; and how wc, if we will follow' hnn, may become 
mental athletes also. N'uturalh ius appeal is to the 
young. The curious tlung to the older reader is that 
tile solution offered a.s new is certainly not novel. 
Wc arc to find th(* fundamental jiroeesses of mind in 
the same way in wdiieh the chemist and the ]>hy.si(nst 
find the fundamental processes of matter. TTavmg 
discovered them we shall find for the .scien('e of 
psychology, as they find for the sciences of eliemi.stf) 
and physics, that construcuon follow's naturuHy. Very 
good, we may think, at an\' rate as a preliminary 
discipline. !nit then Mr. LmkIi does not set his 
follow'ers to look for tliese fundamental jirocessc's. lie 
puls in tiieir hund.s the list ol them. The processes 
are Uvehe m number, and the [iroof tliat they are 
fundamental and that the list is exhaustive is that 
Mr, Lynch has himself verified that they are so. 

The reader will find an enormous numl)er of references 
to otficr wriler.s and an extensi\e suri'ey of .science in 
all its brunches. .Special importance is allached by 
tlie author to the section on memors, the whole of 
winch is based on careful olxservations and e.Kpcrimcnis 
in connexion with his ow'n personal experience 


Our Bookshelf. 

John Penrose; a Romance of the Land's End. By 
J. V. Tregarthcn. Bp. V14342. (London: J, 
Murray, 1933.) 75, 6^. net. 

It is not often that a book of fiction comes within the 
class of literature appropriately noticed in Nature, but 
Mr. Tregarthen includes in his delightful romance of 
“ John Benrose” so many interesting sketches of the 
wild life of the Land’s End peninsula that we feel 
justified in recommending the book to all students of 
natural history. 

, Those who know West Cornwall must recall many an 
old man .such us John Benro.se was when the local 
parson inspired him to “ put down ” his recollections as 
the not uncommon farm boy who is keenly observant 
of the habits of the many pests, and a few wild friends, 
of the fammr working a small patch of land adjacent to 
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an unreclaimed moorland. The wild animals come 
into the story as naturally as the human characters, 
and, with references to them, the author records many 
old local customs and beliefs that are in danger of being 
forgotten, as well as sayings and expressioas of the old 
folk which are in danger of becoming obsolete through 
the influence of the modem school teacher, who, too 
often, gives his pupil the impression that old English 
provincialisms arc vulgarism.s inconsistent with modem 
education. 

Not the least interc.sting among the conclusions to be 
gathered from the incidents described i.s the local 
attitude of highly respectable people to smuggling : to 
be entrapped liy th(? preventive officers carried its 
measure of disgrace, hut neither the otherwi.se rigidly 
honourable yeoman, nor even the parson, thought it 
wrong to conceal infnnnation about smuggling. 

It IS not easy to avoid anachronisms when writing 
autobiographically about a past period, and Mr. 
Tregarthcn lias not succeeded in avoiding every ])itfall. 
In referring to the miners who had returned from the 
gold digging.s of California the author recalls a familiar 
feature ol West ('omish life in the ’sixties and ’.s(•^•enlies, 
but the incidents which he describes on pp. 2.65, and 68 
oliviously refer to a period iiefore 1H48, the N ear in 
which the first Californian gold fever actuallv started. 

T. H. H. 

The Annml 0/ Ihe British School at Athens. No. 24. 
Sessions 1919-1920 ; 1920-1921. Bp. viii + 28o4 14 
Blates. With Sujiplenientary Paper No. i : The Vn~ 
published Objects jrovi ihe Palaihaitro Exca 7 ’atwni, 
1902-1906. Described by K. C. Bosanquet and 
K. M. Dawkins. Bart i. Bp. xii-l 160 t 34 Plates. 
(London : Macmillan and Co.. Ltd., 1923.) 63J. net. 
'I'hk article of most general interest in this excellent 
number is that by Mr. C. A. Boethius on primitive 
house ty|X“s as illustrated from Myeenaian and Nordic 
structures. The rc.sult.s of recent excavation on })re- 
lustoric (Ireck sites show that there is no e\idenrc to 
siqijMirt. still less to prove, the widesjiread si.s.suinption 
that the round hoop-ronfrd house is the original type 
from which all forms of human houses have been 
evolved. There is a considerable variety ol primitive 
fomis, and both rectangular and round hut.s and house.s 
oc('ur contcrnporaneou.sly in ancient times and at the 
present day among primitive rai'c-s. In Greece the 
neolithic material shows that well-developed round 
huts and equally advanced rectangular house.s were 
contemporaneous. In Sweden we find round huts, 
possibly developed from a primitive tent or a screen 
against wind and rain. In the Bronze Age come oval 
houses developing into the rectangular form. “ The 
evidence ef primitive European dwellings shows, 
besides round tents or huts and pent roof structures, 
horseshoe screens with a fire in front of them, and 
rectangular screens with their various forms of develop¬ 
ment centring on the fire. Anywhere in Europe, dimate 
and material can thus suggest a beginning which leads 
to a round hut, a horseshoe-shaped hut, or a rect¬ 
angular hut with a central or eccentric hearth, and 
door at one end. A rectangular house with a central 
hearth can be just as elementary as a round or horse¬ 
shoe-shaped neolithic hut, and of entirely independent 
origin.” 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anon ymous communications^] 

The Micelle—A Question of Notation. * 

Therk is a class of colloids, recognised as a class 
for very many years, in which the substance is a salt 
of an ordinary ionisahle tvpe Ihe peculiarity of winch 
consists siin{)]y m a imnligioiis disparity in size and 
solubility heLwe..M the two parts of tlic salt molecule 
Such are many proteins, some dyes, and soaps, to 
enumerate thorn in the order in which they have been 
investigated. What all colloi<ls do surrepliliously, 
namely, Lake to themselves uncovenanted ions, these 
do in an lionesl straightforward chemical fashion. 

The properties of the cla,ss qua colloids were, 1 
believe, first worked out by iny.self in the years i8c>8~ 
1905, tlie special case examined being certain proteins, 
called globulins, whicli present the added complexity 
that they combine not only with acids and alkalies to 
form salts, but also with neutral Stills themselves. 
In spite* of this, when the large number of variables 
was disentangled, the Iwhaviour of the substances was 
found to be singularly orderly, the phase -rule diagram, 
for example, being strikingly like that of a common¬ 
place thro<j-corn])onent system bearing no suspicion of 
collotdality. 

Those i;olloi(l salts jircseut one striking peculiarity, 
namely, that though in water they ionise* and hydro¬ 
lyse on the whole according to the ap)]>rovcd pattcni, 
yet one of the molecular spccic.s, and that the one 
wliicli confers upon tlic .solution its most characteristic 
(juahties, is a complex conipioscd for the most part of 
undissociatcd salt molecules but with a surface electric 
charge <bie to ionisation at the surface.* To these 
bodies I gave the name “ colloidal ions.” This is 
strictly accurate notation, for it is because of these 
complexes that the solutions possess the characteristic 
colloidal trick of slurring over the obligations of the 
chemical law of definite and multiple proportions, 
and they are loius a.s Faraday used the word, for they 
wander in an electric field. 

1 pointed out that they conformed to Helmholtz’s 
analysis of the condition of electric endosmosc, the 
ilensity of the charge on the surface being constant, 
and the total charge, therefore, proportional to the 
surface area. This, of course, obtains only when the 
solution has had time to forget its past history and to 
come into equilibrium; waiting for which state needs, 
in colloidal society, a vast gift of patience. 

In the years which followed, much excellent work 
was done on another example of the {?roiip, namely, 
Congo red, by Bayliss, who described aggregates of 
anions, the total charge being the sum of the cliarges 
of the constituents; and still later, a third example, 
namely, ordinary soap, wa.s investigated by McBain, 
who rediscovered the colloidal ion but christened it 
” micelle.” 

Now accuracy of notation is the breath of the life 
of science, and to use the word ” micelle ” for a 
colloidal ion seems to me to be positively wrong, since 
the word was introduced by the botanist Nageli in 
1877 to describe something entirely different. Nageli 
was a man of a curious imagination but he clothed his 
dreams in exact language. He is precise as to what 
he means by ” micelle.' The word was coined amid 

> A mcKt intemting Buggestion as to tbeir structure 1$ that of Adam, 
in the Proc. Roy. Soc., A, xeix. 336, 
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a controversy which raged in the 'seventies a 
'eighties concerning ^ distinction then drawn betwf 
organised and unorgani-sed colloids and tJie causes 
” swelling.” 

Nageli, who was an intellectual heir of the Frankt 
heim of 1851, began witli molecules in 1858, but 
1877 he had identified tlie unit of the colloidal sti 
as an aggregate of composite type lo which he ga 
the name “ micelle.” Thi.s he supposed to consist 
a nucleus'of solute surrounded by an atmosphere 
bound water. The water atmosphere was the essei 
of hts conception, which had nothing lo do with elect 
charges or with ionisation. A single ” micelle,” o: 
micellar chain, contained a micellar nucleus, or nuc 
and micellar water. A gel was conceived as bei 
coinjxised of such chains with their micellar wat 
disposed as membranes or bars to form a spoi 
enclosing extra-micellar or ” enclosed ” water. 

In complete opposition lo Nageli was Strasburj 
(1882), a moleculanst in the direct line of rtesci 
from Kekule. iictween stood Pfeifer, whose forebe 
were Dutrochet, 1827, Nageli of 1858, Ciraham, 18 
and Traube, 1867 ; van Bemmelen liad no kins! 
with Strasburger, he follows on the latest stage 
Nageh {1880) and Pfeifer. 

1 have just been looking through my thirty-ye 
old notes of that discussion. What a lot those peo 
knew which is now forthcoming as new knowledf 
They knew, or at any rate conjectured, that 1 
colloidal particles w-ere strung together in thread-1 
masses in some colloulal solutions, and it will do 
luirm to rennnd tliose who propountl theories of 
structure that they knew such theories must accoi 
for hydrostatic ])rc.ssnres of upwards of .^5 atmosplici 

The colloidal ion is far removctl from Nage 
" micelle ” ; it is nearer to the supposed colloidal 11 
which Pfeffer called a ” tagma,” and described as 
overgrown aggregate of one species of moleci 
namely, those of the solute. 

Had recent workers known of these earlier hy; 
tJiescs they would possibly have been content with ■ 
words “ colloidal ion ” for the constitution of soa 
That brings me to the gist of the matter ; in the ea 
’nineties when, as a physiologist, I was attracted 
colloids, I found two schools, both of whom had d< 
excellent w<irk, wholly unacquainted with each otlu 
writing. Hinger, for example, on the biological h 
had demonstrated on the living heart the differeir 
action of ions and ” antagonism.” He did ; 
recognise the full signilicance of his observati< 
because, like all contemporary biologists, he > 
wholly Ignorant of the work of Schulze, and of Pic 
and Linder. The two schools presently came toget 
to the advantage of botli, but now the striking w; 
of acquaintance by many chemists with colloidal w 
published in the biological journals is symptomatu 
a renewed falling apart. How many physicists 
chemists know of Mines’s brilliant work on membn 
potential ? 

It is impossible to avoid rediscoveries in scie; 
because of the enormous burden of knowledge, bu’ 
is in every one's interest to minimise them. Out 
the mouth of a sinner comes, I hope, good advice, 
must be the greatest of sinners my.self, for it is cert 
that no one reads other people’s science with grea 
reluctance than I do. W. B. Hardy 


Problems of Hydrone and Water: The Origin 
Electricity In Thunderstorms. 

The subject of the electricity of rain and its ori 
in thunderstorms was dealt with by Dr. G. C. Simp; 
in a communication to the Royal Society in i< 
(Phil. Trans., igoq, A, vol. 2og, pp. 379-413). Tak 
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Lenard’s observations and his own experiments into 
account, Dr Simpson concludes that it is not an 
induced effect, due to an external source ; he con¬ 
siders that there is an actual production of electricity 
in the subdivision of large rainditjps 

Dr. Simpson’s conclusion has long been in my mind, 
i^atterly, the subject has been an attractive one to 
me, on account of the views I have fonned of the com¬ 
position of water and of the chemical changes attend¬ 
ing alteration in the size of drops, referred to in my 
recent communication to tlie Koyal Society (Roy. Soc. 
Proc. A.vol. 103, p. 616,1923). I was much impressed 
by a lecture at the Royal Institution given early in 
the year by Dr. Simpson (Naturk, April 14); this, 
together with a violent hail-thunderstorm which I 
axpericncc<l while yachting in August, led me to look 
more closely into the problem. 

Assuming that water be the cause, the view I should 
be inclined to take is the converse of that advocated 
by Dr. Simpson. Granting, for the sake of argument, 
that changes in water can give rise to free electricity, 
the fusion of small drops into large would seem to be 
the more likely process-—this being a positive change, 
in the sense that energy is liberated, while the division 
of large drops should involve a loss of energy. I 
assume that the small drops are richer in hydrone than 
the larger and that changes in composition of the 
water take place sucli as 1 have postulated in iny 
recent communication. 

Going further, however, can it be granted that 
chemical changes in a wholly liquid circuit ever give 
rise to sensible clectncity—must not the circuit be 
tatped by condueiittg electrodes to make thw obvious ? 
We must assume that the interactions are primarily 
electrolytic, but is not the electrical energy, in such 
cases, always lowered into heat energy ? 

The question is of fundamental importance, and it 
is on this account that I make bold to be cntical of 
a solution of a problem outside my field ; yet it is one 
of the borderland issues whicii chemist aud physicist 
should jointly consider. 

Assuming that my interpretation be correct, may 
not the great rise in potential reejuired to produce 
lightning have its origin in the coalescence or co¬ 
operation of minute drop.s charged by an external 
source ? 

Denard {Wied. Ann., iS<j2, .\(i, p. 584) dealt wuth the 
cfiecl, in the first instance, in studying the elcctncity 
of waterfalls. 1-iis later laboratory experiments letl 
him to tlie conclusion that it was due to the impact of 
separate drops upon a flat surface. The water wa.s 
allowed to splash into a zinc tray. Both he and l>r. 
Simpson found it necc.ssary to use distilled water; 
that from the mains gave little or no result. The air 
potential olwerved was negative, but with a solution of 
salt it was slightly positive. Up to a certain point, 
the potential increased rapidly with the length of tlie 
jet. Various liquids other than water were tried : 
the potential varied in sign and magnitude, but the 
effect was slight as compared with the water effect. 
Lenard .seems to think lliat the effect lias its origin in 
a contact difference of potential between gas and 
liquid. All seems to me to point to chemical inter¬ 
change being at tlie root of the phenomena and that 
it IS not a mere water effect. 

Hf.nkv E. Armstrong. 


Earthquake Warnings. 

Thk recent disaster in Japan demonstrates the 
importance of endei^vouriiig to ascertain if there are 
any premonitory inilications of a coming earthquake 
shock which can be recognised and thus enable a 
warning to be given of its approacli. 
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It seems probable that the rupture, whatever its 
nature may be, that gives rise to the actual vibratory 
shock of an earthquake is preceded by a strain or 
distortion of the earth’s crust, which gradually 
increases till the stress that causes it is suddenly 
released. The existence of this strain should be 
evidenced by a progressive sag or tilt of the surface, 
local and minute in amount, no doubt, but probably 
sufficiently large to be detected. 

In the Milne-Shaw seismometer the vibrations 
proceeding from distant earthquakes are recorded on 
sensitised paper on a rotating cylinder by a .spot of 
light reflected from a mirror coupled to the boom of a 
hori 7 X>ntal pendulum. Ordinarily it is only the.se 
vibrations that are taken into consideration, but the 
same instrument will also indicate a slow tilt of the 
ground, provided that the exact position of the sj>ot 
of light can be recorded and measured. In some 
instruments recently constructed, one of which is 
being installed in Uganda, this is effected by-the use 
of a second, stationan' mirror, which throws another 
.spot of light in a fixed position on the cylinder, and 
traces a straight line on the record. If there in a tilt 
of the earth’s surface it will be indicated by a variation 
in the distance between the mean position of the- line 
due to the moving mirror from that of the line due to 
the fixed mirror, unless of cour.se the till if. m a 
direction parallel to the horizontal pendulum. Such 
an instrument is capable of showing a tilt of 4S" by a 
movement 0/ the indicating spot of light tlirough i mm. 
If two instruments arc employed with their horizontal 
pendulums at right angles to each other the direction 
and amount of the tilt will be exactly determimxl. 
Near the sea the nse and fall of the tide cau.‘'f’s a slow 
tilt and other changes of a slow periodic character 
arc known, but these can be allowed for and could 
easily be distinguished from a progressive movement 
indicating tlie approaching occurrence of an earth¬ 
quake in the neighbourhood. 

It seems ver\' de.sirable that such instruments 
should be in.stallwl in localities which are known to be 
subject to eartliquakes. 

If it be found that shocks arc in fact herahlcd by a 
definite lilt, it may be possible to arrange for an eleclric 
bell to attract the attention of the observer when such 
a tilt occurs. If he is satisfied that there i.s sufficient 
evidence of an approaching earthquake, a general 
alarm can be sounded. In this way a warning might 
be given several hours, or even days, before the shock 
occurred. John W. Evans. 

Imperial College of Science and Teclmology, 

S. Kensington, S.W.7. 


Human Embryology and Evolution. 

In his reply to Prof. Macllride (Nature, Sept. 8) 
Sir Arthur Keith stales that in his Huxley lecture he 
neither affirms nor denies the doctrine of use-inherit¬ 
ance, but that he does deny, that Lamarckism has 
had no part in the evolution of man. If these words 
were to be taken literally as expressing Sir Arthur 
Keith's meaning, he and I would be to a great extent 
in agreement, but it is obvious that the double 
negative was an accidental mistake, and that Sir 
Arthur Keith meant to deny that Lamarckism had 
any part in the evolution of man. 

I have read the report of his Huxley lecture to the 
medical students of Charing Cross Hospital Medical 
School (Nature, Aug. 18), and it seems to me difficult 
for an evolutionist to follow his train of thought or 
rca.soning. He does not distinguish beriveen the 
development of the individual and the evolution of 
the race, between ontogeny and phylogeny. He 
discusses the manner in which' adaptations appear 
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during the development of the human embryo, taking 
as examples the development of the eye, of 5mung 
nerve-cells, of muscular adaptations. In the adult 
human leg the peroneus tertius is separate in qo per 
cent, qf cases, having thus an advantageous position 
for the performance of its function in walking. In 
the anthropoid apes this muscle is quite unseparated 
from the long extensors of the toes. In the developing 
human feetus the rudiment of the peroneus tertius 
separates from the long extensors with which it was 
originally contiuuou.s. To most biologists this would 
be a typical case of recapitulation. 

Sir Arthur Keith says he agrees \sdth Huxley that 
there are no grounds for believing that the behaviour 
of embryonic muscle cells is in any way influenced 
by experiences gaine<l by adult muscle fibres. He 
then makes the statement that "The evolutionary 
machinery lies in the behaviour of the embryonic 
muscle cells or myoblasts," which to me, as it stands, 
IS quite unintelligible. The behaviour of the em¬ 
bryonic muscle cells can explain nothing but the 
mode in which the adult structure is developed. 
Such behaviour begins and ends with the individual 
organism, and cannot po.ssibly contain any evolu¬ 
tionary machinery. It is merely one detail of the 
complicate<l cmbryologica! changes by which the 
adult structure is developed. In relation to evolution 
the question is how arc we to explain the fact that 
the " behaviour of the embryonic cells " is different 
in the human feetus from what it is in the anthropoid 
apes, which jjresumably resemble the ancestral 
condition ? On this question Sir Arthur Keith says 
nothing, except the assertion (luotcd of his agreement 
with liuxley. 

In another part of his lecture Sir Arthur Kcitli 
discusses the action of hormones in the course of 
ontogeny in 'co-ordinating the development of 
different parts and tissues. He concludes that more 
complete knowledge " will reveal in full the true nature 
of the machinery which underlies the production of 
structural adaptations which occur in every part of 
the animal body m every .stage of its evolution.” 
Here, again, he is confounding the evolution or origin 
of the adaptations with their mere development in 
the individual. 

Nevertheles.s, Sir Arthur, while denying the in¬ 
fluence of external influences in human evolution, 
admits the heredity of " acquired characters ” and 
even injuries in certain cases. He states that 
Lamarckism cannot explain the characters which 
differentiate one racial type of modem man from 
another. On this last point I am entirely in agree¬ 
ment with him, for Lamarckism is a theory ^of tlie 
evolution of adaptive characters, and racial characters 
of man are for tlie most part not adaptive. 

I should like in conclu-sion to contrast two passages 
in Sir Arthur Keith's lecture. He writes. " Nothing 
is better known tlian that, if a bone of a rickety child 
bends under the weight of the body, the bone cells 
lying in its concavity will jiroliferate and build a 
buttress to strengthen the shaft." The Ixme cells 
"react to fulfil an end necessary for the occasion." 
This seem.s to me quite inconsistent with Uie state¬ 
ment, " there arc no grounds for believing that the 
behaviour of embryonic cells is in any way influenced 
by experiences gained by adult muscle fibres." The 
first of these two passages admits the reaction of the 
tissues of the body to external stimuli, while the 
second passage and the whole tendency of the lecture 
apparently denies the occurrence of such reaction. 

J. T. Cunningham, 


Chiswick, W.4, 

September ii. 
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Curious Spherical Masses in Ashdown Sands. 

Mr. Harrv E. Burns, of Crowborough, tliis spring 
informed me of some remarkable spherical masses of 
sandstone in the Ashdown Sands at High Hurst Wood 
Quarry, and was good enough later to supply one about 
10 inches in diameter to our Museum. He suggested 
that tliey might be sand casts of reptilian eggs like 
that of the Iguanodou. They consist of fine-grained 
nearly white stone—much of the iron having been 
leached out. I expected but failed entirely to find on 
section any pan or stains of limonite such as in tlie 
well-known balls of Folkestone Sands. 

Jicccntly I have visited the t[ijarTy with Mr. Burns, 
and was able to see a ball 30 inches in diameter in 
po.sition. We were told they arc amfined to an upper 
be<l about 14 feet thick, and vary in .size from 10 to 30 
inches in diameter. \Vc could discover no evidence 



of a foreign body or of concretionary growth, although 
such growths are not rare in the Wcalden Sandstones 
—often, too, in a decalcified condition. Those at 
Crowborough are found loo.se in a narrow cavity, and 
the stone appears identical in colour, etc., with that 
of the surrounding bed. The adjacent stone for a 
few inches i.s shattered—-due, 1 suppose, to the press¬ 
ure of overlying beds against the unyielding sphere, 
while tlie narrow clefts are filled with clay, doubtless 
washed there from the once overlying Wadharst Clay. 
Strangely enough, some of these balls liave been used 
as ornaments at the tops of wooden gate - posb? [ 
During the forty-five years I have lived in the neigh¬ 
bourhood I have not met such rnas.ses before, and find 
them diflficult to explain. The photograph (Fig. ^) 
shows a group of these stones taken by Mr. Burns, who 
kindly allows me to use it. Gko. Abbott. 

2 Rusthall Park, Tunbridge Wells, 

September 10. 


Stereoisomerism amon$ Derivatives of Diphenyl. 

Dr. Turner's remarks (Nature, September 22, 
p. 439) appear to have been made without his having 
seen my fetter of some eighteen months ago (Nature, 
May 6, 1922, p. 581), which was concerned with 
the importance of stereoisomerism among diphenyl 
derivatives in relation to Sir William Bragg's conclu¬ 
sions as to the molecular structure of benzene in 
the crj^tal. At that time, reasons for reviving the 
Dewar para-linkage formula for benzene had not been 
published (Ingola, Trans. Chem. Soc., 1922, ii 43 )< 
but since this bridged formula "is .stereochemically 
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idenUcnl wilh the disposition of atoms suggested by Sir 
Willuiin Bragg for the molecule of benzene " (Challcnor 
and Ingold, 'I'rans. Chem Soc., u>2j, 20C8), it will 
scan ely be maintained that Dr. ’J'urner's suggestion 
of a possible stable para-linkage in diphenyl dcriva- 
tiv<*s introduces any essentmlly novel consideration 
to the <)uestu)n of tlic structure of these comjiounds. 
J also referred in my letter to the remarkable lieliaviour 
of diphenyl towards o/one, mentioned by Dr. Turner, 
as well as to certain other noteworthy properties of 
the compound. 

dt sliould perliap.s be pointed out that although, as 
Dr. 'rumor states, the formula considered by him 
contains four asymmetric carlxm atom.s, it would Iw 
incorri'i t to supjiose that it 1h<*refore demands the 
existence of a correspondingly large number of 
stcreoisoinenc forms of i . j'-fjenvativcs of diphenyl. 
For the respective distributions ot the groups attaclu'd 
to the pair of asymmetric carbon atoms in either 
benzene nucleus are not niutu.illv imlependenl, so 
that only one asiinnielrk atom in each nucleus is 
efiectuo as a .soiiue of slereoisomensm 

In com liision, I neeil sianely say that exjM-nments 
cm the isomerism in question are being aclnelv 
prosecuted iu this laboratori'. aiul are by no means 
iiuntcd to z \ i'-dcnvalivt's of dqihenyl. 

J Ki.nnmo 

'Ihc C hemical Department, Th(‘ rnivcrsity, 
Shclticld, September 25. 


Waves and Quanta. 

'I'liK (juaiUinn relation, energy U < frecpiency, leads 
one to associate' a jicnodical plienomenon with any 
isolated portion of matter or enc'rgy. An observer 
bound to the portion of nmlter will associate ^Mth 
it a Irecpicncy iletorminwl liy its inb'rnal energy, 
namely, by its “ mass at re.st.” An observer for 
M'Jioni a portion of m.ittcr is in .steady motion with 
velocity fiC; will see this fnsiucncy lower in con 
sequence of the I.oront/-J‘instein time transformation 
1 have been able to show {(Icwpits rcmlus, September 
JO and 2/}, of tfie Pans Academy of Sciences) that 
the fixed observer wall constantly see the internal 
periodical phenomenon in phase with a wave the 
1)1 c® 

frecinencv of which »- is determined by the 

h I - ," 5 * 

quantum relation using the whole tmergy of the 
moving body- providwl it is assumed that the wave 
spreads with the velocity < jp. 'J‘his wave, the velocity 
ot which IS greater than c, cannot carry energy. 

A ra<Uation of freqnenc>’ v has to be considered 
as diN’iiled into atoms ol light of very small internal 
mass ( TO gin ) wliich move with a velocity very 

M/iif * 

nearly ecpial to c given by ^ ^~hv. The atom 

s t ~ P 

of light slide.s slowly upon the non-matcnal wave 
the frequency of wiiich is v and velocity cjfi, very 
little higher than c. 

'Idle “ pha-sc wave ” lia.s a very great importance 
in determining the motion of any moving body, and 
I have been aide to show that the stability conditions 
of the trajectories in Bohr’s atom express that the 
wave is tuned with the length of the closed path. 

The path of a luminous atom is no longer straight 
w'hen this atom crosses a narrow opening ; that is, 
diffraction. It is then necessary to give up the inertia 
principle, and wc must suppose that any moving body 
follows always the ray 01 its “ phase wave '' i its 
path will then bend by passing through a sufficiently 
small aperture. Jh’namics must undergo the same 
evolution that optics has undergone when undula¬ 
tions took the place of purely geometrical optics. 
Hypotheses based upon those 01 the wave theory 
allowed us to explain interferences and diffraction 
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fringes. By mean.s of these new ideas, it will probably 
be ixissiblc to reconcile also diffusion and dispersion 
with the discontinuity of light, and to solve almost 
all the problems brought up by quanta. 

Louis DE Brogue. 

Parks, September 12. 


The Concilium Bibliographicum.'’ 

In the commentary added to my letter concerning 
the “ (z)nciluim BibhngraphicuTn ” which appcarecl 
in Nature of June 30, p. 880, some doulits were 
expR-ssetl regarding the continuous appearance of 
Its cards. May I be permitted to emphasise again 
that our canis arc issuetl and delivered as heretofore 
to our .suliscnber.s. 

Another publication ol tlie Concilium is the 
'■ Bibliographia Zoologica,” of which volumes 30 and 
31 have been published and vol. 32 will be sent out 
shortly, indicating definitely that this /.oological biblio¬ 
graphy IS not a new iinderlaking ot the Concilium. 

No doubt it IS a rather complicated (lucstion to 
deeulc whether or not tins zoological bibliograjihy m 
book form is a duplication of the“ Zoological Record." 
U must Ik? recalled that apart from completeness, 
promptness, and accessibility, carefulness ami tlie 
procediin* in tlu* arrangement of the biidiograjiluc.il 
work play a \ery important role. Indeed, ay for 
every application of scientific procedure, U is not 
only the tools hut also the dc'groc* of ability b) use 
tliem which governs the apprecj.ition ot those ivho 
have to work with them. One works better with 
one method, another is more adapted to llus use of 
another To all these ^>oints have to be added as 
niqiortant factors the inthiencc ot diflerenl education 
and local tradition. 

In making a plea for a co*opei'atiOn between the 
" Zoological Record *' and the bibliographical service 
of the Concilium, a condition which unquestionably 
couUI be ol real value to tlu* zoological world, the 
writer wishes to suggest liiat tliese various important 
points of internal character be seriously consulcred 

When It was decided in n>2i to continue tlie book- 
form of the " Jiibliographia Zoologica," the material 
to l>c pu!)Iishc<l was so extensive that it was ini])ossible 
(o treat the whoh* anmml kingdom in every volume. 
But this is certainly not a misfortune, for it is evident 
that a bibliography of titles has not only an immeiliate 
value, but also rejiresents to a great extent a source 
for continuous reference. J. Strohi., 

Director of the "Concilium 

Zurich. Bibliographicum." 

Long-range Particles from Radium-active Deposit. 

In the letter which apjicared in Naiuke of Sep- 
temlx'r 15. p. 394, under this heading, by Dr. Kirsch 
ant] myself, there are two errors w’hich obscure the 
sense of our communication. The maximum range 
of the H-]'>articles expelled from silicon should read 
12 cm., the corresponding number for beryllium being 
i8 cm., instead of vice versa. The last sentence 
should read : " Our results seem to indicate that an 
expeUai)lc H-nucleus is a more common constituent of 
the lighter atom.s than one ha.s hitherto been inclined 
to iKiheve," the word in italics being omitted in the 
printing. Hans Pettersson. 

Gotebor^ Hogskola, Sweden. 

[The transposition of the values 12 cm. and 18 cm. 
was the fault of our printers; and we much regret it. 
The omission of the word " expellable ” w^as due to 
the authors, who did not include the word in their 
letter. Two separate proofs of the letter were sent to 
Dr. Kirsch at Vienna, but neither was returned.— 
Editor, Nature.] 
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The Management of Medical Research.^ 

By Sir Ronald Ross, K.C.B., K.C.M.G., F.R.S. 


'^WENTY years have now elapsed since I had the 

A honour and pleasure of addressing Anderson’s 
College Medical School at the opening of its winter 
session of 1903. This is, indeed, only a short interval 
in cosmic time ; for—in use a figure which will exhibit 
the rapidity of scientific ad^•ance nowadays—all these 
years amount only to twenty vibrations of the electron 
which we call tiie earth round its nucleus the sun, in 
this atom which we name tlie solar system ! However, 
for us it has Iiccn a considerable period. Many of those 
who faced me twenty years ago as students are now 
placed in the seats of the miglity, and will, I hope, 
support what 1 have to say to-day. Alas ! two of the 
faces with wiiich I was then familiar are missing — 
Prof. R. S. 'rhomson, dciin of tlie Medical Faculty, 
and Sir James Marwick ; some of the distinguished men 
who were helping us—!)r. baveran, J)r. Robert Kocli, 
Sir Patrick Manson, Sir William Osier. Lord Lister, 
Sir Alired Jones, Sir Ruhert Boy(“c—are no more; and, 
above all, J must mourn that great pupil of the Sehool, 
a ruler ol many Colonies, and my own master, friend, 
and supporter, Sir William MacGregor. 

On tiiat occasion my address was entitled " Medieal 
SOcnce and the Empire,” and in it 1 descrihed the 
elTort.s wliicli we wer<’ making to reduce malaria in 
British possessions, h'our years previously we had 
verified, corrected, and completed the old conjectures 
tliat malarisi is I'arried in some way by mos(|uitous; 
and three years presuously tiu* Americ'ans liad proved 
the similar conjeetures regarding yellow fever. Sk hools 
ul Tropical iVh*dicine Iiad been es'tahlislicd in Liverjwol 
and London, and were atH)Ut to be created in many 
parts of the svorld. At that time T myself hoped that 
malaria would he banished in a few years from all our 
principal cities in the tro[>u:s ; and I iuid visited West 
Africa from Liverpool on three occasions for that 
purpose, I sliidl never forget tlte as.sistance rendered 
during my second and third visits by two Glasgow 
men, the late Mr. James Coats, who gave us two 
tliousand pounds to start our anti-malaria work in 
Sierra Leone, and Dr. M, Logan Taylor, who remained 
in West Africa for two years, carrying out the practical 
measures and trying to persuade the local authorities 
to continue, them. 

My address —which T believe was not published, l)ul 
whicli I still possess—was full ol that morning en¬ 
thusiasm. I argued tluit the time had already come 
when medical science could revolutionise the tropic.*;; 
when it could render them worth living in by banishing 
the great endemic diseases which overshadowed them ; 
when it could assist civilisation (coming from the 
temperate regions of the earth) to conquer the rich 
regions of the Sun and of the Palm. I even dared to 
quote the great words of the poet regarding Columbus, 
that he 

Gave to man the godlike gift of half a world;" 

and I hoped that we should he able to do the same. 
This had been the faith whicli had compelled us— 

^ An address delivered tn the Anderson College ol Medicine, Glasgow, on 
October g, at the opening of the winter session, 
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others besidc.s myself—for many years: not to add to 
abstract science, not merely for tlic sake of parasitology 
or entomology, not to compile text-books or to fill 
libraries ; but to help the sick and the dying—millions 
of them—and so to open up the world. When I 
la.st spoke to you I hoped that all this was going to be 
done in a year or two ! 1 am wiser now. Kipling says 
tliat we must not try to hustle the ICast; so, I have 
found, wc must not try tn iiusllc the West either I 
Men think slowly. It recjuircs a new generation to 
understand a new idea, even the .simplest one. 

Some notalile advances have, however, lieen made. 
Mosquito-reduction again.st malaria was first urged and 
defined by us in Sierra Leone in 1899 ; and was com¬ 
menced there by Logan 'lajinr and myself two years 
later in 1901, and, almost siniulUmeously, by tlie 
Ameri<-ans under W. C. Gorgas in Havana, luid liy 
Malcolm Watson in the Federated Malay States. In 
1902 Sir William MacGregor and 1 \’isited Ismailia on 
the Suez Canal—with the result that malaria was 
banished from that town within a few inontlis. Then 
the Amcriains commenced tlie construction of the 
Panama Canal, with Gorgas as cliicf of tlieir sanitary 
staff, and kindly asked me to visit Panama in order to 
sec them at work in 1904. The result i.s well-known 
- the Canal is now finished, with u minimum loss of 
life. But you are prolialily not so familiar witli the 
eiiuully great work of Maleohn Watson in tlie Federated 
Mul ay Sfcites- Ix'cause it is merely a Brltisli achieve¬ 
ment! For more than twenty years lie and his 
friends have fought on against King Malaria and all 
his allies—rain, lieat, jungle, marsh, and ignorance— 
and is gniduaUy winning forward, step by step. While 
Gorgas had ]>ehind him tlie full official .support of the 
wealthy American nation, Watson and otlier British 
workers in this line have been mostly obliged to rely 
only upon private initiative and sui'h small fund.s as 
they could rake together for their purpose. Not less 
important lias been the work of tlie entomologists, 
from F. V. Theobald onwards; but I am not now 
narrating the liistury of this movement, or 1 could 
speak of many other brave efforts made during these 
last twenty years. Not perhaps quite as much as I 
had hoped for, hut still something. What may he 
r«i)led “ economic sanitation ” among our troops, our 
officials, and our large and numerous plantations, lias 
been greatly improved, and thousands ol livc.s and 
thousands upon tiiousands of cases of sickness have 
been saved. Perhaps, even already, we may <‘cho the 
words of the Duke of Wellington: “Yes, ’twas a 
famous victory.” 

During the same period .science has won nr is 
winning many otlier victories as great. As regards 
tropical medicine, wc have been advancing against 
plague, cholera, typhoid, sleeping-sickness, kala-azar, 
hook-worm, beri-beri, bilharzia, and leprosy ; and as 
regards the diseases of temperate climates, we have 
diminished child-mortality, diphtheria, tuberculosis, 
numerous ailments due to local infections or to physio¬ 
logical insufficiencies, such as myxoedema, and, quite 
recently, have inflicted a defeat upon diabetes. We 
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are getting on. How ? By patient, obstinate, and 
ineluctable investigation—not in the fields of medicine 
only, but also in lliose of phy.sics, chemistry, and 
zoology. Finally, it is ju.st here that wc have scored 
our greatest victory—again.st our own stupidity. Wc, 
or let us say the public outside these walls, are at last 
beginning to learn that investigation really matters: 
we arc discovering discovery ! 

It wa.s not always .so, even among doctors. I re¬ 
member a medical administrator saying, “ I cannot 
keep a number of men idling about here with niicro- 
.scope.s,” and a High Commissioner exclaiming, “ You 
.say you do not know how to manage this out¬ 
break ! Surely you medical men oui>hl to know.” 
He seemed to tiunk that all we liad to do was to consult 
tlu; Ilifipocratic Books. 'I'lie idwi that investigation 
is an essential part of practice has been <if very slow 
growth. In India, wlien a ICurojx'un doctor was asked 
to cure a lady of the zenana, lie was at one lime not 
allowed to see her, and siie was not jiennitled to do 
more tlian put out her t<mgue at him from Inihind a 
curtain. distinguished Fnglish physician, wiio was, 
1 believe, connected willi my own family, is said to have 
deprecated ull clinical examinations : we sliould know¬ 
how to cure l)y in.stim t. To tlic ]mblic mind the 
pliysician loses caste liy “ wanting to know.” He mu.st 
practice, he may leui h, lail lie sliould not require to 
investigate an\thing ! 

It has taken us centuries to free ourselves from the 
serjicntine coils of this prejudice and to reach our 
pre-sent position —where investigation is the key- 
industry of all industries. The evolution of this 
revolution is interesting. The ancient Greeks certainly 
valued, not only practice and teaching, Imt also dis- 
covoric.s when made ; )’et we arc not aware that they 
ever explicitly organised or cni'ouraged rc.^carch. 
Readers of the liistnry ol science often wonder liow' the 
old pliilusopfiers and geometers munaged to live at all 
—jirobably iiy teaching and {xjssibly on patronage 
or charity. They were jirivate enthusia.sts, and tlieir 
fundamental di&co\'i‘ries do nut appear to have been 
rewarded in any way. 1 urn told that it is not known 
whether Plato demanded fees, as well as a knowledge 
of mathematics, for admission into liis Academy; and 
llie same may lie said, 1 understand, regarding Aris¬ 
totle's Lyceum. Si-vcral ol tlie mathematicians, such 
as FauIoxus ot (‘nido.'., appear ai.s() to have been practis¬ 
ing phy.'iieians. It is to he ])resumed that the Museum 
at Alexandria wu.s in e>senUul jiurliculars like a modem 
university, wlicre leaching is the official duty of tlie 
staff, but where research and j^ructicc may be con¬ 
ducted at option between the lectures and dosses, often 
with the assistance of students. We are told that after 
the collapse of the ancient empires and alxnit the time 
of William the Conqueror, whim fuirope was plunged 
in darkness, the .\rabs in Spain possessed a librar)’ of 
600.000 volumes, an academy, and a fund for the 
endowment of learned men, probably employed for 
teaching. 

Europe did not advance so far as this for centuries, 
but the monasteries maintained many learned monks, 
such a.s Roger Bacon, with whom the new dawn of 
science commenced. The great Italian anatomists of 
the sixteenth century were either practising physicians 
or members of universities. 1 think that the first real 
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“ research institute,” subsidised by public and private 
funds for pure investigation only, was the famous 
Uraniborg of Tycho Brahe, founded in Denmark in 
1576. It well subserved the proper purpose of such 
institutes, which is the collection of numerous and 
exact observations and measurements that are beyond 
the power of private investigators. Tycho Brahe 
brought no new integration into astronomy, and even 
opposed the fundamental theory of Copernicus ; but 
his data enabled Kepler and Newton to revolutionise 
the science. It is interesting to note that Copernicus 
himself was only a ” private enthusiast,” a man of 
affairs, and a ph3’sician ; and also that after twenty-one 
years the jwlitirians stopped their subsidy for Uraniborg, 
as Mr. Alfred Noj'cs has described .so patbcticallj- in 
his fine epic of science, “ The Torch Bearers.” In 
those days the greatest men were often obliged to pick 
up a living as best they could—even by the ii.se of 
alchemy and astrology. Kepler said .sarcasticallv that 
“ Mother A.stronomy would surely starve but for the 
earnings of her daughter Astrology.” Fach in the 
ol^servatories and museums wiiirh began to be founded 
after Hranilmrg, offiiial duties mu.st have greatly 
interrupted investigation. 

Thus we see that at all times, as often to-day, .sciimcc 
has lieen conq>ellcd to gel her living by more lucrative 
but less important j)ursuit.s, especially tearlimg and 
professional pructi<‘c. Last century, however, the idea 
ol special research in.stitutes w-as taken up again with 
vigour, and the Pasteur Institute in Paris, the Jenner 
Institute in London, and a score or more similar 
foundations wore e.stal)lished in mo.sl of tlie world's 
great cities, soinetmtcs liy private benefactions or 
beqne.sts, sometimes by State subsidies, and often by 
Iwitb. Here we find a new principle at work that ol 
maintaining skilled investigators for r< search onl)', 
ajxirt from leaching and practice. Allied to these, wc 
now possess numbers of industrial research laboratories 
einpluNed by commercial romjmnics on the imjirnve- 
ineiit ot agriculture or of manufactures-and wc know 
wliat America and Germany have done in this line. 
Then, again, our liospitals now possess laboratorie.5 
iKitli lor clinical jxithology and for research ; while 
the proiessorial laboratories in all departments of 
sciene ut our universities have been greatly enlarged 
and imj)roved, though leaching is .still, and quite 
properly, a |Kirt of their duties. Yet another advance 
is lluil of research scholarships, by w’hicli numl^ers of 
l>romising students are now employed for a few yeans 
on such investigations as attract them. 

I..aslly-- and at very long last—the State itself has 
now joined in the pursuit of truth by means of large 
annual subsidies, such as those whirli are distributed 
in Great Britain by the Department of Scientific and 
Industrial Research and the Medical Research Council. 
It would be a difficult ta.sk to form even a rough estimate 
of the world’s present expenditure on subsidised re* 
search, 1 think it must reach quite a million pounds 
a year. This is a small sum compared with the world’s 
expenditure on armaments or education ; but it is an 
improvement on the time when Socrates was obliged 
to argue in the market-place or Diogenes to fulminate 
psychoanalysis from a tub. 

Tlie improvement has been greatest in connexion 
with medical investigation. It was not so years 
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igo that an American who had studied the matter told 
me that the world then possessed many fewer endowed 
professorships on pathology and hygiene than on 
Sanskrit, philosophy, and theology. This was rather 
surprising. Every one in the world is certain to suffer 
from some malady at least once; but no one need 
suffer from Sanskrit or philosophy unless he please.s, 
lor even from theology-curing this life. But there 
lias always been a thin vein of unreality in academic 
iffairs. Now, however, even Sanskrit is beginning to 
pale before cancer. On the other hand, so recently 
as last June, 1 saw the announcement that the chief 
jountries of tlie world contribute annually im average 
income of 9,594,254/, to the various Protestant Foreign 
Missions. This is nearly ten times the amount which 
I conjecture tiic worhl is now giving for the whole of 
its scientific investigations in all fields. North America 
gives to the Missions an average of 6,327,597/. a year 
and Great Britain gives 2,310,000/. a year; Germany 
has dropped out owing to the fall of the mark, but 
other countries contrilmtc the Imlanct*. Wo are not 
jealous, but our mouths water at tiie thought of these 
vast .sums. On one side, the missionaries, from your 
great alumnus David Livingstone onwards, have Ixfn 
tlie ])ionecrs of civilisation and liave done great work. 
On tile other side, we think of the millions of peo])lc 
now dying prematurely every year of diseases which 
arc probably easily curable or preventable, though 
we do m»t know how to cure or to prevent them at 
present. 

On tlie wliolc, 1 think that tlie war-fund.s of science 
arc likely to go on increasing N ear liy year as the public 
becomes more and more convinced ot results. The 
fundamental (jiiestion is therefore now being usked, 
How best should wo spend the money? Remember 
that, as I liavc shown, tlie endowment of investigation 
apart from teaching is only a re{'ent innovation, and 
proba!)!)', like all new methods, has not yet licen per¬ 
fected. How cun tlie liest results lie obtained for tlie 
least expenditure ? Tlie (question must ultimately be 
decided iiy you young people : for us it remaims only 
to attempt a preparatory analysis. 

Regarding medical research there are two .schools of 
opinion, which we may call the Bulls and tlie Bears. 
One. .school, tlie Bulls, say : “ We must spend every 
penny we can raise on constant investigations man^^^ed 
by eapal)le committees and carried on by trained 
research wiirkers, maintiiincd if possible for life in order 
to be sheltered from the necessity of teacliing or 
])ractice, and provided witli the most up-to-date 
laboratories, plenty of materials, and easy aece.s.s to 
scientific literature. It is true that some money may 
thus be wasted, that some of the results may prove 
wrong, that some of the workers may not turn out so 
capable as they were tiinught to be: no matter. A 
single great success will be worth all the money that 
is likely to be spent in this way. I’our out the cash; 
catch all the young men you can and set them at their 
measurements and microscopes, and keep them at it 
as long as they are willing to stay. The larger the 
number of seekers the larger the numlier of finders. 
Drop the failures, cut the losses, and think only of the 
profits.” To them the other party, the Bears, reply: 
“ You can spend what money you like hut you cannot 
buy discovery. All that your managing committees 
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and trained investigators are likely to do or achieve 
will be the .study of details along already well-trodden 
paths. They will inoculate leginn.s of rats and guinea- 
pigs, and will publish profound but incomplete paper.s 
every quarter, which will be of little or no use 
in practice. They will carry out researches — yes, 
academic researches, and too many of them ! But 
the world does not ask for researches; it asks for 
discoveries— not for the incomplete but for the complete 
article. Has a single great medical di.scovery been 
made by managing committees and subsidised in¬ 
vestigators ? Discoveries are made by geniu.s—and 
that you cannot buy.” 

Such arc the opinions wliich one hears on both sides. 
Personally 1 agree and yet disagree with both. There 
is only one way to decide. Research and discovery 
arc themselves natural phenomena, and we should 
study them scientifically. I said we have discovered 
discovery : let us also investigate investigation. How ? 
By consulting the great and triumphant history of 
science, particularly the stories of the chief advances. 
If wc do so we shall .see tliat the two parties are merely 
(juarrdling over the two faces of the same coin. Science 
proceeds, not in one, Init in two ways : first by collect¬ 
ing facts and then by basing inductions upon them. 
Thus, in the classical example already {*ited, it was 
I’ycho Brahe who spent his life in collecting trust¬ 
worthy observations regarding the positions of the 
heavenly bodies, but it was his pupil Kepler who, 
after twenty-five years’ study of Brahe’s figures, 
established the great induction that all the planets 
move in .similar elliptical orbits round the sun ; and 
it was I.saac Newton who, eighty years later, explained 
all these orbits by the single law of universal gravitatiun. 
That is, one man collected the facts, hut other men 
explained tliem. For a second example: liy the 
middle of last century numi)cr.s of workers, ineluding 
Buffon and Linnaeus and a iio.st of private enthu.sia.sts 
and amateurs, hud observed, distinguished, and 
described innumerable kinds of plants and animals; 
then came Ihirwin, who explained these iact.s—mut'h 
more numerous than he could ever have collected 
single-handed—l)y his theory of natural selection. 
For a third example: think of the host of phy.sieians, 
surgeons, and aixitheearies who have studied and 
described the characters and symptoms of human 
maladies witiiout being able to explain them. Then 
came Semmelweis, Pasteur, Lister, and Koch, who 
created Ixicteriology. 

Certainly observation and induction have often 
worked together in the same re.search, with hrilliant 
results. More often they pull different ways and break 
down. Every one knows the man who begin.s with 
his induction and then fits his facts to it—or thinks he 
does. On the other hand, the “ working hypothesis ” 
frequently sugge.sts invalualde, though possibly nega¬ 
tive, experiments. Then we have the men—generally 
young men—who make a new generalisation with every 
new observation : I was one of them once. Often, 
however, observation and induction require very 
different faculties, which belong to different men, often 
living in different ages. If we were all Newtons there 
would be no proolems left to solve. 

Science needs all the faculties—the eye of one man, 
the hand of another, and the brain of a third. Observa- 
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are getting on. How ? By patient, obstinate, and 
ineluctable investigation—not in the fields of medicine 
only, but also in lliose of phy.sics, chemistry, and 
zoology. Finally, it is ju.st here that wc have scored 
our greatest victory—again.st our own stupidity. Wc, 
or let us say the public outside these walls, are at last 
beginning to learn that investigation really matters: 
we arc discovering discovery ! 

It wa.s not always .so, even among doctors. I re¬ 
member a medical administrator saying, “ I cannot 
keep a number of men idling about here with niicro- 
.scope.s,” and a High Commissioner exclaiming, “ You 
.say you do not know how to manage this out¬ 
break ! Surely you medical men oui>hl to know.” 
He seemed to tiunk that all we liad to do was to consult 
tlu; Ilifipocratic Books. 'I'lie idwi that investigation 
is an essential part of practice has been <if very slow 
growth. In India, wlien a ICurojx'un doctor was asked 
to cure a lady of the zenana, lie was at one lime not 
allowed to see her, and siie was not jiennitled to do 
more tlian put out her t<mgue at him from Inihind a 
curtain. distinguished Fnglish physician, wiio was, 
1 believe, connected willi my own family, is said to have 
deprecated ull clinical examinations : we sliould know¬ 
how to cure l)y in.stim t. To tlic ]mblic mind the 
pliysician loses caste liy “ wanting to know.” He mu.st 
practice, he may leui h, lail lie sliould not require to 
investigate an\thing ! 

It has taken us centuries to free ourselves from the 
serjicntine coils of this prejudice and to reach our 
pre-sent position —where investigation is the key- 
industry of all industries. The evolution of this 
revolution is interesting. The ancient Greeks certainly 
valued, not only practice and teaching, Imt also dis- 
covoric.s when made ; )’et we arc not aware that they 
ever explicitly organised or cni'ouraged rc.^carch. 
Readers of the liistnry ol science often wonder liow' the 
old pliilusopfiers and geometers munaged to live at all 
—jirobably iiy teaching and {xjssibly on patronage 
or charity. They were jirivate enthusia.sts, and tlieir 
fundamental di&co\'i‘ries do nut appear to have been 
rewarded in any way. 1 urn told that it is not known 
whether Plato demanded fees, as well as a knowledge 
of mathematics, for admission into liis Academy; and 
llie same may lie said, 1 understand, regarding Aris¬ 
totle's Lyceum. Si-vcral ol tlie mathematicians, such 
as FauIoxus ot (‘nido.'., appear ai.s() to have been practis¬ 
ing phy.'iieians. It is to he ])resumed that the Museum 
at Alexandria wu.s in e>senUul jiurliculars like a modem 
university, wlicre leaching is the official duty of tlie 
staff, but where research and j^ructicc may be con¬ 
ducted at option between the lectures and dosses, often 
with the assistance of students. We are told that after 
the collapse of the ancient empires and alxnit the time 
of William the Conqueror, whim fuirope was plunged 
in darkness, the .\rabs in Spain possessed a librar)’ of 
600.000 volumes, an academy, and a fund for the 
endowment of learned men, probably employed for 
teaching. 

Europe did not advance so far as this for centuries, 
but the monasteries maintained many learned monks, 
such a.s Roger Bacon, with whom the new dawn of 
science commenced. The great Italian anatomists of 
the sixteenth century were either practising physicians 
or members of universities. 1 think that the first real 
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“ research institute,” subsidised by public and private 
funds for pure investigation only, was the famous 
Uraniborg of Tycho Brahe, founded in Denmark in 
1576. It well subserved the proper purpose of such 
institutes, which is the collection of numerous and 
exact observations and measurements that are beyond 
the power of private investigators. Tycho Brahe 
brought no new integration into astronomy, and even 
opposed the fundamental theory of Copernicus ; but 
his data enabled Kepler and Newton to revolutionise 
the science. It is interesting to note that Copernicus 
himself was only a ” private enthusiast,” a man of 
affairs, and a ph3’sician ; and also that after twenty-one 
years the jwlitirians stopped their subsidy for Uraniborg, 
as Mr. Alfred Noj'cs has described .so patbcticallj- in 
his fine epic of science, “ The Torch Bearers.” In 
those days the greatest men were often obliged to pick 
up a living as best they could—even by the ii.se of 
alchemy and astrology. Kepler said .sarcasticallv that 
“ Mother A.stronomy would surely starve but for the 
earnings of her daughter Astrology.” Fach in the 
ol^servatories and museums wiiirh began to be founded 
after Hranilmrg, offiiial duties mu.st have greatly 
interrupted investigation. 

Thus we see that at all times, as often to-day, .sciimcc 
has lieen conq>ellcd to gel her living by more lucrative 
but less important j)ursuit.s, especially tearlimg and 
professional pructi<‘c. Last century, however, the idea 
ol special research in.stitutes w-as taken up again with 
vigour, and the Pasteur Institute in Paris, the Jenner 
Institute in London, and a score or more similar 
foundations wore e.stal)lished in mo.sl of tlie world's 
great cities, soinetmtcs liy private benefactions or 
beqne.sts, sometimes by State subsidies, and often by 
Iwitb. Here we find a new principle at work that ol 
maintaining skilled investigators for r< search onl)', 
ajxirt from leaching and practice. Allied to these, wc 
now possess numbers of industrial research laboratories 
einpluNed by commercial romjmnics on the imjirnve- 
ineiit ot agriculture or of manufactures-and wc know 
wliat America and Germany have done in this line. 
Then, again, our liospitals now possess laboratorie.5 
iKitli lor clinical jxithology and for research ; while 
the proiessorial laboratories in all departments of 
sciene ut our universities have been greatly enlarged 
and imj)roved, though leaching is .still, and quite 
properly, a |Kirt of their duties. Yet another advance 
is lluil of research scholarships, by w’hicli numl^ers of 
l>romising students are now employed for a few yeans 
on such investigations as attract them. 

I..aslly-- and at very long last—the State itself has 
now joined in the pursuit of truth by means of large 
annual subsidies, such as those whirli are distributed 
in Great Britain by the Department of Scientific and 
Industrial Research and the Medical Research Council. 
It would be a difficult ta.sk to form even a rough estimate 
of the world’s present expenditure on subsidised re* 
search, 1 think it must reach quite a million pounds 
a year. This is a small sum compared with the world’s 
expenditure on armaments or education ; but it is an 
improvement on the time when Socrates was obliged 
to argue in the market-place or Diogenes to fulminate 
psychoanalysis from a tub. 

Tlie improvement has been greatest in connexion 
with medical investigation. It was not so years 
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the main lines of clinical research, often notcmqusly 
injure practice. There is still a feeling that a ^an 
will not be “ a good doctor ” if he takes to flying the 
scientific kite too often. Thus every one knows that 
both Harvey and Jenner ruined their res])ertive 
practices by their scientific studies. For another 
example, it was said of Thomas Young, the father of 
physiological optics and discoverer of many great 
theorems on light, heat, and energy, that he. " was not 
regarded as a successful practitioner, be('ause lie studied 
symptoms too closely, although his treatment was 
admitted to he effective.” In other words, he cured 
hi.s ca.ses by studying their symptoms in.stcad of study¬ 
ing the correct bed-side manner I Wise or not, this 
feeling has to be considered l>y prac.tiral men. Then 
there is a third class of effort—perhaps the very highest 
class of medical work—which is concerned with the 
prevention of the great epidemic diseases. At present 
it rp.cei\e.s no payment whatever, either from practice 
or otherwise. Wliat lias been done, for example, lor 
Mr. W. M. M. Ilaffkint! or for Mr. II. K. Ilankin — both 
laymen and private enthu.siasts—whose studies have 
>aved untold numbers of lives from cholera and plague 
in Imlia and cIscwIktc ; or for the almost unknown 
doctors wlio discovered that plague—the world- 
JesLroying jilague—is carried by tlic rat-flea ? 

Sucli d^u^i»acks, and others, are unfortunate, 
i)e<Musc thc> lend to impede enlistments in the great 
v’olunlary army of me<li('al science. Our friend the 
nriv.ite enthusiast is u rare species ; and the .successlul 
.jntliusiust IS very rare indeed. You cannot subsidise 
:iim liefnreliund, because you cannot discover iiitn until 
he has done his work. You can supply liim with 
ahoTutories, test-tubes, and microscopes- if lie wants 
lliein, but you cannot pay him for his thoughts, his 
:alculations, or his natural aptitude, nor, aliovc all, 
for that passion for discovery—for discovery not 
merely lor investigation—which drives him over every 
jbstacle to his ukimate goal. You cannot subsidise 
him, and you cannot reward liim either. Tl is beyond 
the power of the wliole earth to reward liim ; his dis¬ 
covery is his reward. But still you can do something 
for him in a small way. In 1802 and 1807 Parliament 
iximpen.-sated Jenner for the loss of his practice; in 
1884 tlie German government did tlie .same for Robert 
Koch ; and quite recently, 1 understand, the Canadian 
;^ovemment has, very wisely, shown the same con¬ 
sideration to .Dr. Banting for his brilliant laiwurs on 
insulin. 

Tlie least that the world can do for the .succes.s- 
ful investigator, whomsoever he may be, is to pay 
honourably such of his little out-of-pocket expenses 
and los.ses as he may have incurred in the world’s 
service; and the most that the world can do for him 
is—to keep him at work. This is the way in which 
money can now be most profitably spent for science. 
I see that Sir Alfred Yarrow ha.s recently given a 
fine donation, which is to be devoted partly to this 
purpose. If I were a millionaire I should follow his 
example. 

It is often said that there is no such thing as dis¬ 
covery, that each advance is built upon previous 
advances. True; but wliat is the interval between 
these advances ? Many people carry on incomplete 
investigations, and just miss their triumphant culmina- 
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tion. The culmination is the discovery. I have often 
wondered how it was that those wonderful people, the 
ancient Greeks, missed four great discoveries wliich 
they seem to have been on the point of achieving— 
the calculus, evolution, electricity, and vaccination. 
As it is, the world was obliged to wait for nearly two 
thousand years before these little “ advances ” were 
made. It awaited the proper men. Only the other 
day an able biochemi.st told me that probably most of 
the facts regarding the complicated disea.se.s of meta¬ 
bolism arc already known, but that another Newton is 
required to integrate them. Such. I think, may also 
l>e the case regarding other grave medical problems, 
as, for example, that of cancer. Possibly the discovery 
may already be made, but there is no one to drag it 
forth into the light. In science, as in art, the man is 
everything. 

1 must make one mure remark. Wli.it always 
amazes me is the fact that there are millions upon 
million.^ of human beings whose health and wljose very 
existences are {instantly threatened by mimhers of 
diseases, and yet who ne\'er subscril>e one farthing lor 
the medical re.searches whiclt endeavour to defeat lliese 
terrible enemies of theirs, and often succeed in doing 
so. Yet thousand.^ of these same people pour out their 
sul)S(Ti})tions and iHajiiesls for all kinds of ])rojects, 
many of which are futile ; while even tliose good and 
generon.s people w-ho maintain our liospitals and 
universitic.s seenj often to forget tliat Ix^hind liospital 
practice and behind university leacliing there is tl 
great .science whidi inspires both. 

J liave tried to give you a brief review of what may 
be called the natural history of dis<'overy. “The 
management of medical rescarcli ” will lie in the 
hands of you young people ; but you must study the 
hook of the past in order to direct the advan('e.s of the 
future. I hope that mo.st of you will be “ mere practis¬ 
ing doctors ” ; but, if so, let every afferent and efferent 
nerve of your thoughts connect the brain of science 
with every sense, muscle, and faculty of your practice. 
The practitioner nowadays cannot live apart from 
science, trying to evolve wisdom from his own medita¬ 
tions, like a hermit in the desert: you must not only 
observe, but also think ; and not only think, but also 
read. Your first duty will be the cure or prevention of 
sickness; but some of you in your leisure may perhaps 
try to .solve problems, may become enthusiasts, may 
even become wild enthusiasts!—1 cannot imagine a 
nobler fate. Kven, perhaps, one of you—probably 
not more—^may be destined to become the Newton 
or Ein-stcin of some hitherto undreamed-of synthesis. 
I hoj)C so. 

Science has indeed measured the stars and the 
atoms, has knit together the corners of the earth, and 
has enabled us to fly over oceans and deserts ; but her 
greatest victory remains to be won. Why should wc 
men, heirs of all the ages, continue to suffer from such 
mean things as diseases ? Arc you going to be defeated 
any longer by bacilli, rat-fleas, and mosquitoes ? It is 
for you to conquer them ; and remember that every 
gift of science is a gift not to one country or to two 
countries, not only for to-day or for to-morrow, but 
also to the whole world and for all time, until, as the 
poet said, 

*' The future dares forget the past.” 
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The Recent Eruption of Etna. 

By Prof. Gaetano Ponte, of the Etna Vulcanological Institute. 


D uping the last ten years Etna has exhibited 
various phenomena of considerable interest, 
especially at the lateral crater which appeared in May 
1911 on the north-eastern slope of the central cone at 
the 3100 metre contour. This wa.s the forerunner of 
a more violent eruption in Septeml>cr of 1911, when 
the new north-east crater became more active than the 
central one. 

In 1917 a luminou.s column rose like a fountain a 
thousand metres above the north-east crater, and 
about 50,000 cubic metres of very fluid lava were 
poured out in about half an hour, without either 
rumblings or shakings of the ground. This afforded 
most striking proof of the resistance of the structure 


of the Vfdcano to the enormous force.s propelling the 
lava, which was raised nut by the for<*e of volcanic 
gases, but by ])owcrfui static pressure. 

In June 1922 the activity of the north-cast cniter 
was resumed, and there were feeble explosions. In 
the .spring of 1923 its activity increased .still more, and 
at tin; foot of tlie cxplo-sion-cone which had been 
formed, some streams of lava appeared and spread 
out in sliort many-brunched flows over the .snow-fields. 
It was very intere.sting to observe the phenomenon 
of the hot lava spreading over the snow without 
melting it, but rather transforming it into icc under 
the weight. 

The activity of the north-cast crater continued until 
the outbreak of the eccentric eruption, which was 
preceded by the great explosions in the central crater, 
where, on June 6 last, the throat of the volcano, 
obstructed since 1918, reopened and ejected gigantic 
pine-tree clouds of reddish ash to a great height above 
the crater. 

Following this the sky remained obscured for many 
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days, and observations became impossible. At 2.30 
A.M. of June 17 the inhabitants of the northern slope 
of the volcano were rudely awakened by deep rumblings 
and shakings of the ground, while near the craters of 
1809, at the 1500 metre altitude, there rose imposing 
outpourings of lava; meanwhile other craters opened 
and other streams ran lower down the mountain, until 
at 4 A.M., at the 2000 m. contour on the western slope 
of Monte Ponte di Ferro, and at the south-western 
foot of Monte Nero, there were established definitely 
the craters of the main flow. The flow of Monte Nero, 
which was feeble and of short duration, ran over the 
bed of the 1879 lava for about 3 kilometres, but the 
mouth from which it flowed closed on June 21, whereas 
the flow from Monte I^onte di 
Ferro, which was of much greater 
extent, invaded the pine-forest of 
Petarrone, and, rapidly running 
down the eastern side of the lava- 
flow of 1911, reached in a few 
hours the Piano dei Filici, where, 
spreading its front, it headed 
towards Cerru and destroyed the 
vineyards and the niit-plantalions 
of the I’iano di Pallamelata (see 
Fig. i)» , , 

In ten hours the lava hud 
travelled about 7 kilometres, 
lulling in that distance 1200 
metres, but us soon as it reached 
tlie jdain, as has lia])pencd in 
other eruplion.s of Etna, it slack¬ 
ened the speed of its acKance, 
spread fan-wise, and swelled like 
the carapace of a tortoise. Tims 
it happened that the front of the 
lava, which on the evening of 
June 17 was about i kilometre 
from the Circum-lClna Railway, 
reduceri its speed, and did not 
invade the station of (!astigIione until the night of 
June 19. 

On June 20, when the King of Italy arrised in the 
region devastated by liie lava-flow, the front was already 
I kilometre in width, and was still advancing at a 
speed of from 10 to 15 metres per hour. On the 
following day, when the Premier, Signor Mu.ssolini, 
arrived, the flow had reat'hcd the foot of Monte .Santo 
and continued to spread out .slowly like a fan, envelop¬ 
ing the last few houses of the ('atena suburb and 
threatening the town of Linguaglossa. Fortunately, 
however, from that day the impetus of the lava began 
slowly to diminish, and by June 26 its rate of advance 
was reduced by a half. The front of the lava-flow, 
not being siithciently fed from its source, stopped 
definitely on June 29, but on the Piano di Pallamelata, 
on the eastern side of the flow, a fresh branch was 
formed, which at first threatened to give a new direction 
to the devastating torrent. In the meantime, higher 
up on the lava-flow there were further additions and 
lateral outbreaks. At some points the crust of lava 
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formed blisters, some of which, becoming solidified 
and remaining hollow, finally crashed in, owing to the 
lateral fissures. The emission of lava continued slowly 
until July i8, when the fiery torrent appeared to have 
solidified in the cratcr-mouth. The area covered by 
the lava is about three square kilometres, as estimated 
from the photographs taken by me from the hydro¬ 
plane M. 28, kindly placed at my disposal by Signor 
Mussolini. 

From the phenomena observed during the eruption, 
it can be seen that its progress was in direct relation 
to the mass of the lava emitted, and the various in¬ 
cidents were the consequences of special local con¬ 
ditions. If the structure of Etna were homogeneous, 
that is to say without hollows or fissures, the molten 
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of the eruption of Etna. The hypothesis of radial 
fractures which split the volcano at its base is not in 
harmony with the observed phenomena, and is contrary 
to tlic principles of the statics of liquids. 

In this eruption it has been observed that the 
expl(»ions were due to the detonation of explosive 
mixtures of volcanic gases—hydrogen, carbonic oxide, 
and methane—^which are given of! by the lava, and, 
when collected in subterranean cavities, form ex¬ 
plosive mixtures with the oxygen of the air. The 
explosions were strongest in those parts of the fissures 
where deep chambers had formed in which the gases 
ccmld collect, while towards the uncovered portions 
of the lava-canal there were milder explosions, with 
only small jets of lava. Later, when along this canal 
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lOi.. a.—Tlie n»nli*cast crater llic bcjtinDing o‘’ihc entpiion of May 2523. 


lava would not have departed from its principal 
eruptive conduit, and the eruption would have de¬ 
veloped in the central crater. The passages which 
abound in the lava-flows on the slope of the volcano 
represent, however, so many subterranean routes which 
the molten lava could follow through a breach in the 
principal conduit, which might be formed by the simple 
collapse of weak parts of its walls or by breaking 
through where the rock was corroded by acid vapours. 
We do not know the changes that may have taken 
place along the epi-subtenanean canal during the 
present eruption, but if its main vent near the principal 
eruptive conduit is still open, wc can assume that with 
any renewed rise of the magma the lava will follow the 
same route. If, on the other hand, the breaches in 
the main pipe have been closed, the magma will re¬ 
appear at the central crater until other subterranean 
routes are opened. 

It is not possible to give a more explicit explanation 
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small cones were formed with corresponding explosion- 
chambers, the noises berame intense. At the mouths 
of some of these .small explosion-rones, there were often' 
seen liLssing darts of flume like those of powerful 
oxyh)'drogen jets. These flames, due to the burning 
of the volcanic gases, liave been observed at other 
volcanoes. 

Various experimentb were made during this important 
eruption. Of particular interest were the successful 
attempts to reduce, or even to stop for a short time, 
the explosions at .some of the craters near their mouths 
by introducing carbon dioxide gas, which prevented 
the combustible ga.ses from meeting with the oxygen 
of the air. In another experiment, nitrogen was blown 
through the liquid lava in order to carry away the gases 
given off, and to enable them to be collected without 
contamination by the air. This was carried out by 
means of a special apparatus, already described in the 
Rendiconti della Reale Accademia dei Lincei, vol. xxxi., 
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1922, pp. 387-389. From the repeated trials made, it 
was definitely proved that the K^ses io collected are 
free from water. 'I’hu.s the theory of the anhydrous 
nature of the mapmatic pa.ses, advaneeJ by Albert 
Brun, reeeiyes frc.sh experimental eonfirmation. 


Many observations were made 0/ the temperature 
of the lava, and it was fijund that this varied in dififerent 
parts ol the flow owing to superfu iai cooling in contact 
witli the air. At a temperature of from 670® to 690*^ 
the la\'a was still pliable, and could be easily l^ent and 
compressed. Some interesting observations were made 
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on the cyclonic movements caused bv convection 
currents in the hot air over the la^'a-flo\^ 

In honour of the King and the Premi r, the Acca- 
demia Gioenia di Catania has gbvo the name VlUuiio 
Emanuele III. to the new eratens in the upper part of 


the eruptive region, and has named thos'- near the vent 
from which the lava issued Oaten’ Mussfdini. 

Many foreign vulcanologists came t(j .see the eruption, 
and among them 1 had the pleasure of seeing Ur. G. 
Kemmerling, chief of the Vulcanological Service of 
the Butch Indies. 



Population and Unemployment.^ 

By Sir William 11. Bkvkridce, K.C.B. 


impression tliat the civilised world is already 
i. threatened with over-po])uIati»n is very a>mmon 
to-day. Many, perhap.s most, educated jicople are 
troubled I)y fear that the limits of population, 
probaldy in Kurope and certainly in Great Britain, 
have been reached, and that a re<luction in the rate of 
increase is an urgent nece.ssity. Most, if they were 
asked to give reasons for their fear, would refer to one 
or botli of two reasons: they would point to the 
enormous \'olume of unemployment in Britain ; they 
would say that economic .science, at least at Cambridge, 
had already pronounced its verdict. I propose to 
begin by raising some doubts a.s to the validity of each 
of these arguments. 

The volume of uncmpIo^Tuent in Britain is un¬ 
doubtedly scriou.s, and almost certainly unparalleled 

* From the presideiitiiil address delivered to Section F (Kconnniic Scieoce 
and Statisltc-s) of the UriUsh A»Mx.latiou at Liverpool cm September 17. 
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in past history. Those who see, as we now do, more 
than a million wage-earners whom our industry for 
years together i.s unable to absorb in produtitive 
cmplo\Tnent may be excused if they draw the inference 
that there arc too many wage-earncr.s In the country. 
The inference, though natural, i.s imju.stified. Un¬ 
employment in Britain can in any case prove nothing 
about the world as a whole. History shows that it 
docs not prove over-population even in Britain. 

Buring the last half of the nineteenth century, the 
industry of Uie United Kingdom was finding room for 
a rapidly increasing numi)er of wage-earners with an 
admittedly rising standard of production and comfort. 
Through the whole of that period there was unemploy¬ 
ment in the country. The percentage of trade unionists 
out of work never fell to zero ; in no year .since 1874 
was it less than two ; at more than one crisis it reached 
a height comparable if not equal to that which we have 
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just experienced. During 1922 this percentage has 
averaged filieen; but it averaged over eleven in 1879 
Md over tin in 1886. These figures arc not on an 
identical hnsis, and are therefore not absolutely com¬ 
parable. T aken for one year only, they understate 
the relative ly greater seriousness of our ret'ent experi¬ 
ence, since the unemployment percentage was high 
through a large part of 1921 as well as in 1922, and still 
continues tngh. But the difference is one of degree 
rather than of kind. The peril of inferring over¬ 
population from unemployment is conclusively shown. 

Tht; exp rience of 1879 was up to then unparalleled ; 
probably ii was as much worse than an^iihing previously 
recorded :h the experience of 1922 appears worse than 
that of 1879. The experience of 1879, however, the 
record year of unemployment, heralded, not over- 
po})uIatioii and the downfall of British industry, but 
a period of expansion and prosperity which reached, 
if it did not pass, all previous records. “ Real wages,” 
which luul risen thirty per cent, in the twenty years to 
1880, rose even more rapidly in the next twenty years 
to 1900. Any one who in 1879, looking at the half or 
three-quarter million unemployed, had argued that the 
existing population of the United Kingdom (then about 
thirty-four millions) was all that the country could 
sujjjjort witliout lowering its standards, would have 
been lamentably discredited at once. 'I>n years later 
he would have found a population nearly tlirec millions 
mure, enjoying a real income per head tliat wius a fifth 
greater, with the unemployment percentage reduced 
to two. 'i'en years later still the population had grown 
further in si^.e and in jirosperily; those trades had 
grown most rapidly in whicli there had been and con- 
linu’ I to 1)0 the largest percentages of unemployment. 

^ 'liic pro!)lent.s of uncniplo)-inent and of over-popula¬ 
tion are distinct; they arc two problems, not one. 
Severe unemployment has occurred in tlie past without 
over-population, us a function of the organisation and 
metliods (»f industry, not of its size. On the other 
liand, it is \'ery doubtful if cxce.s.siv'e growtli of pojnila- 
tion lias ever .shown itself or would naturally show 
itself Iiy causing unemployment. A more proliable 
effc<t would he pressure to work more than Iwforc in 
order to obtain tlie same comforts ; a fall of real wagc.s 
per iiour, by increase either of hours or of prices. 

'The same dependence of unemployment on the 
organisation and methods of industry, rather than on 
its size, appears if we look, not backwards in time, but 
round us in space. It lias been jioinled out by i’rof. 
Cannan that one of the few groups of economists wlio 
from our post-Wur sufferings can at least obtain the 
high intellectual .satisfaction of saying “ 1 told you .so,” 
i.s that wliich maintain.s tiiat changes in<thc purchasing 
power of money are the ino.st potent causes of the 
fluctuations in prosperity known as cyclc.s of trade or 
boom.s and depre.ssiuns. “ In the pre-War period 
booms and depre.ssions swept over the whole western 
world at once and left their cau.ses olxscurc. In 1922 
wc have been treated to a .sharp contrast between two 
groups of countries, one group liaving IxMim and full 
employment, the other depression and unemployment, 
the difference being quite clearly' due to the first group 
having continued the process of currency inflation, the 
other group having dropped it.” To bring this 
generalisation down to particular examples, we see 
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in Central Europe a nation which assuredly should 
be suffering from over-population if any nation is; 
Germany, defeated in war, has been compressed within 
narrower limits, has lost its shipping ^pd foreign 
investments, its outlets for emigration and' trade, and 
now hy high birth-rates is repairing with exceptional 
speed the human losses of the War. Germany may 
or may not be suffering from over-population. She 
certain^ has not suffered from unemployment; she 
has had a boom stimulated by inflation of the currency. 
We see on the other hand Britain, victorious in war, 
with expanded territories and the world open to her, 
pursuing a different, no doubt a better, currency policy, 
and experiencing unexampled unemployment. To argue 
uncritically from unemployment to over-population is 
to ignore the elements of both problems. 

In rt^ard to Europe as a whole we find no ground 
for Malthusian pessimism, no shadow of over-popula¬ 
tion before the War. Still less do we find them if we 
widen our view to embrace the world of white men. 
The fears expres.sed by Mr. Keynes in his book 
“ Economic Con.sequcnces of Peace ” seem not merely 
unnecessary but ba.sele.ss; hi.s specific statemenl.s are 
inconsistent with facts. Europe on the eve of war 
was not threatened with a falling standard of life 
because Nature’s response to further increase in popu¬ 
lation was dimini-shing. It was not diminishing; it 
was increasing. Europe on the eve of war was not 
threatened witli hunger i>y a rising real co.st of corn; 
the real cost of com was not rising; it was fallmg. 

For Europe and its races tlie underlying influences 
in economics were prol)a!)ly still favourable wlien the 
War l)egim. But Ihe war damage wa.s great, and we 
are not in sight of its end. Man for his present troui)le.s 
Im.s to accuse neitiier tiie niggardliness of Nature nor 
his own instinct of reproduction, but otlier instincLs 
a.s primitive and, in exce.ss, as fatal to Utopian dream.s. 
lie has to find the remedy clsewiiere than in f)irLh 
control. 

Let me add one word of warning before T finish. 
Such examination as I have been able to make of 
economic lcndcn(:ie.s liefore the War yields no ground 
for alarm a.s to tlie immediate future oi munkind, no 
justification for Malthusian panic. It has .seemed 
important to emphasise this, so that false diagnosis 
should not lead to wrung remedies for the world’s 
sickness to-day. But the last thing I wish is to over¬ 
emphasise poinLs of disagreement with Mr. Keynes. 
The limits of disagreement are really narrow. The 
phrases that I liave criticised are nut e.ssential to Mr. 
Keynes’s main argument as to the consequences of 
the War and the peace. Whether Mr. Keynes is 
right or, as I think, too pessimistic as to economic 
tendencies before the War, he will, I am .sure, be 
regarded as riglit in directing attention again to the im¬ 
portance of the problem of population. Nothing that 
1 have said above di.scredils the fundamental jirinciplc 
of Multhus, reinforced as it can be by the teachings 
of modem science. The idea that mankind, while- 
reducing indefinitely the risks to iiuman life, can, 
without disaster, continue to exercise to the full a 
power of reproduction adapted to the perils of savage 
or pre-human days, can cbntrol death by^rt and leave 
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births to Naturci, is biologically al.isurd. The rapid 
< umulali\’L‘ increase following on any practical applica¬ 
tion of this idea would within measurable time make 
civilisation impossible in this or any other planet. 

In fact, this idea is no more a fundamental part of 
human thought than is the doctrine of laiiS 4 iz fatre in 
economics, whicli has been its contemporary, alike in 
dominance and in decay. Sociology and history .show 
that man has scarcely ever acted on this idea; at 
nearly all stages of his development he has, directly or 
indirettly, limited the number of his descendants. 
Vital statistics show that the European races, after a 
pliase of headlong increase, are returning to reslri<*tion. 
The revolutionary fall of fertility among tliese races 
within tiio past fifty years, while it has some mysteriou.s 
features, Is due in the main to practices us deliberate 
as infantic icle. The (juestions now facing us are how 
far the fall will go ; whether it will l)ring about u 
slutionarv wiiile ])o])uIation after or long before the 
white man’s world is full ; how the varying incidence 
of restriction uinoTig different social classes or creeds 
will affect the stock ; how far tlie unequal adoption of 
birtii control by different races will leave one race at 
tlio mercy of another’s growing numl)ers, or drive 
it to armaments and perpetual aggression in self- 
defence. 

To answer thc'so questions is beyond my seo}K’. 
The pur])ose of my ])aper is rather to give reasons lor 
.suspending judgment until we know more. 'I'he 
HUthurilv of economic; .science c-annot be invoked for 
the intensification of tiiese jiractices as a measure for 
to-day. Increased liirth control is not reejuired by 
anything in the condition of Eurojie liefore tlie War, 
and is irrelevant to our jiresent trouliles. lUit behind 
these troubles the ])roblcm of numl>ers waits—the lust 
inexorable riddle for mankind. To multiply the people 
and not increase the joy is the most dismal end that 
can be- set lor human striving. If vve desire anotlicr 
end than that, we should not Imrk disciis.sion of the 
means. However the matter be judged, there is lull 
time for imjuiry, before fecundity destroys us, Imt 
incjiiiry and trunk discussion there must be. 

Two in(|inries in particular it seems well to suggest 
at once. 'I’he first is an investigation into tlie potential 
agric-ultund rcscairces of the world. 'I'here lias been 
more than one elaborate e'caniin.Uion of coal .supplies; 
we iiavc estimates of tlie total stoc’k of coal down to 
various depths in llritain and (ierniany, in America, 


China, and elsewhere; we can form some impression 
of how long at given rates of consumption each of those 
stocks will last; we know that “ exhau-stion ” is not 
an issue for this generation or many generations to 
come. There has been no corresponding study of 
agricultural resources; there is not material even for 
a gue.ss at what proportion of the vast regions—in 
Canada, Siberia, South America, Africa, Australia— 
now used for no productive purpose, could be made 
productive; and what proportion of all the “ pro¬ 
ductive ” but ill-cultivated land could with varying 
degrees of trouble be fitted for corn and pasture. 
Without some estimate on such points, discussion of 
the prol>lem of world population i.s mere groping in the 
dark. The inquiry itself is one that by an adequate 
combination of experts in geographic and economic 
science-not by a commission gathering opinions or 
an office gathering .statistical returns—it should not 
1)0 difficult to make. 

The second is an investigation into the physical, 
psychological, .and social effects of that restriction of 
fertility which lias now become a leading feature of the 
problem. Tins also is a matter neither for one person 
—for its s<-ope covers .several sciences—nor fur a 
commission ; facts rather than ofiinions or prejudices 
are re<)uircd. 

If the question be asked, not what inquiries should 
he made but wliut action should now be taken, it is 
diflii'ult to go beyond the trite generahLie.s of recun- 
strui tion, of peace and trade afiroad, of efficiency and 
education at home. The more coiiqiletely we can 
restore the economic system under which our people 
grew, the sooner ..hall we absorb them again in pro¬ 
ductive lafiour. Unless wc can make the world again 
a vast <'(>-operutive commonwealth of trade, we shall 
not find it spaciou.s enough or rich enough to demand 
from Great britain the sjiecial services by which alone 
it can sii.stain our teeming population, h'von if the 
world becomes again large enough to hohi us, we shall 
not kccj) our place in it with the ease oi Victorian 
days; wc dare no longer allow, on either side of tlie 
wage bargain, methods wliich waste machinery or 
brains or lalxjur. Finally, if there be. any question of 
numl^ers, if there be any risk that our people mav' grow 
loo many, tlie last folly that wc can afford is to lower 
their quality and go liack in measure.s of lieaith or 
education. Recoil from standards once reached is tlie 
gesture of a community tuuclicd by decay. 


Obituary. 


Mr. Erkdisrick Chambers. 

"'FIE deatli i.s announced of Mr. 1‘Yederiek ChamlK'rs, 
late Meteorological Reporter for Western India, 
at the age of seventy-seven N'cars. Mr. ('hainbers was 
the younger brother of Charles Clutrabers, who went 
out from Kew ObserN'atory in 18O4 to take charge of 
the (ailaba Oliscrvator)', Bombay. Frederick went out 
as assistant to his brother. In 1873 “The 

Diurnal Variation of the Wind and Barometric Pres- 
•sure at Bombay,” was published in the'Phil. Trans, 
of the Royal Society, and another paper, “ Mathe¬ 
matical Expression of Oh.servation.s of Complex 
Periodical Phenomena; Planetary Influence on the 
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Piarth's Magnetism,” written in collaboration w'ith 
his lirother, appeared in the Phil. Trans, in 1875. 
Al)out this time Mr. Chambers was appointed Meteoro¬ 
logical Reporter for Western India. A quotation 
from the first annual report which he printed i.s not 
without interest. It is explained that meteorological 
instruments had been sent out from England in 1852, 
“ the duty of making the observations at those places 
bcii^ imposed on the senior medical officers”; the 
comment is made, “ We would hope that from the zeal 
and energy of medical officers in charge of European 
hospitals and their love of science, the observations 
may be made by themselves and their establisliments. 
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without entailing on the public any expense on this 
account.” 

The zeal and energy of the medical officers, and 
their love of science, however, seem not to have been 
equal to the occasion, for after vainly endeavouring, 
until the end of 1855, to carrj' out the orders they 
had received, without entailing expense on the public, 
it was arranged, at the direction of the Honourable 
Board, that two European soldiers should be told off 
at each station to undertake the duty of making 
meteorological observations on an allowance of 25 
rupees per month for each nliservatory. The .soldiers 
were sent to the Bombay Observatory early in 1856 
for a preparatory course of training, on the succc-jsful 
completion of wliich tiiey were furnished witli certifi¬ 
cates of competency to perform the work. S(X)n after 
this time tlie real work of meteorological regi.strationmay 
be said to have commenced, for, so far as the observers 
are concerned, the work from this time appears to 
have been carried on generally in a thorough and 
satisfactory manner. Under Mr. Ciiambers’s adminis¬ 
tration the instruments were for the finst time regularly 
compared with standard.s, and trustw()rthy dam, such 
as made the Climatulugicul Atlas of India possible, 
were collected. 


Dr. Christian He.ss. 

Onk of tim directors of tiic Earlienfabriken vorm. 
Friodr. Bayer und Cu., in Leverkusen, Dr. Christian 
Hess, died on July 11 in Bonn, utter a.serious operation. 
He wa.s liorn January 14, 7859, at Eisenach, studied 
chemistr)’ first at jena and t!icn in Uerlm, where he 
worked for bis doctorate under A. ^V. v. Hofmann in 
1881. After having been us.sistant cliemist to Prof. 
Wichelhaus at the In.stitute of Clicmical 'JVchnology, 
he went in 188.^ to the newly founded weaving, dyeing, 
iind finishing .scliool In Creleld, where lie devedoped 
eery great activity as a teacher and an expert adviser. 
At that time he invented bis process for removing 
iron from water. The large luimbcr of coal-tar dye- 
stuffs of a new character, which were discovered at 
that time, firoiiglit with them the necessity of using 
new metb()(l.s f(jr dyeing. This cau.sed a lot of diffi¬ 
culties in the dyewnrks, to meet which the dyeinakcrs 
engaged colourisLs of good chemical training, Jilile to 
introduce tlic new methods. One of the first of llicsc 
was Dr. TIess, who was engaged by the Farbenfaliriken 
in 1894. 

Dr. Hess showed, remarkable commercial ability, 
and after some time the whole of the sale of dye-stuffs 
was entrusted to him ; he was nominated a director in 
1906. His knowledge of men and things enabled him 
to render many important and lasting services to the 
industrial side. His firm, his colleagues, his employees 
and the great number of men he helped w'ith good 
idvice, with sound reasoning and with hearty cn- 
:ouragement, when in difficulties, will much regret his 
premature death. 


Phof. J. Violle. 

The issue of the Hevue scienHjique for September 22 
contains a notice of the death of Jules Violle, profc.ssor 
d{ physics at the Conservatoire des Arts et Metiers, 
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which occurred at Fi.xin, near Dijon, on September 12. 
Violle was bom in the same di.strict on November 16, 
1841. After obtaining his doctorate in 1870, he was 
in succession professor of physics at Grenoble, at 
Lyons, and at the Lcule Normale. In 1897 he was 
elected a member of the I’aris Academy of Sciences in 
suaTssion to Fizcau. He was president of the French 
Physical Society, of the Society of Klectriciams and of 
tlie ('oinmittce of Inventions for National Defence. 
His earliest research was a determination of the 
mecluinical ctiuivalent of heat by means of the Foucault 
currents in a disc rotating in a magnetic field. His 
result, alwut 4 per cent, too high, was pulillshed in 
1870. His work on the temjierature of tlie sun ai>pearcd 
in 1877, and in 1884 he proposed as a standard of light, 
that radiated normally by a .si], cm. of molten platinum 
at its freezing-point. From 1886 to 1005 he publislied 
in conjunction with Vautier a number of memoirs on 
the speed of sound particularly in tubes. His “ Cnurs 
'de physique,” which began to appear in 1883, was 
never completed. 


We regret to record the death, on July 26, of 
Alexander Ellingcr, jirofcssur ol pharmacology in the 
University of Frankfort. Before the foundation of the 
latter university Ellmger licld a similar chair at 
Konigsberg. He was best known for bis chemical work. 
Thus he showed that ornithine and ly.sine are decar- 
liox>latcd liy liucteria to putresdne and cadaverint* 
res}K*ctivcly. He supplied the final touches to the 
determination of the constitution of tryptojiliane, and 
synthesised this ammo-acid. Us transformation to 
kynurenic acid by the animal organism o<-cupied much 
ol his attention, and a few years ago lie was able to 
elucidate the mechanism of this peculiar change, which 
apparently takes place via the keto-acul eurresjionding 
to iryploplianc. 


The Brooklyn Museum Quarterly of July includes 
an oliilimry notice of Prof. William Henry Goodyear, 
best known by bis work entitled “ The Grammar of the 
Lotus,” who died in I’Vbruary last aged seventy-seven. 
The theory developed in tliis Ixiok was conceived during 
iiis studies of lotiform decorations in ('ypriote art, 
and included a study of the lotus in the decorations on 
peat from early Egyjitian limes. In liis work as an 
arehitect his discuverie.s of architectural refinements 
will prove most important. His published work is 
extensive and valuable, and is fully recorded in tlic 
sketcii of his career by Mr. \V. S. Conrow. 


Wk regret to announce the following deaths: 

Sir Halliday Groom, emeritus professor of midwifery 
at tlic University of Edinburgh and lately president 
of the Royal College of Surgeons, Edinburgh, on 
September 27, aged seventy-six. 

Dr. P. Friediander, professor of organic chemistry 
and of organic-chemical technology at the Darm¬ 
stadt Technical College, aged sixty-six. 

Dr. Herbert McLeod, F.R.S., honorary director of 
the Royal Society Catalogue of Scientific Papers, on 
October i, aged eighty-two. 
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Current Topics and Events. 


Prof. T.-yde’s leading article in last week’s Nature 
points to the need for a scientific basis for any pro¬ 
gramme aiming at the development of Empire 
resources which may result from the deliberations of 
the Imperial Economic Conference. A satisfactory 
organisation for effecting this purpose should embrace 
three main lines of work, namely, the exhibition of 
Empire raw materials, the technical examination of 
" new ” or little-known products, and the systematic 
colloclion and dissemination of information relating 
to raw materials, their marketing and industrial use. 
An organisation originally designed for the purpose 
exists in the Imperial Institute. The Public Exhi¬ 
bition Galleries provide what is unobtainable else¬ 
where, namely, a permanent exhibition, under one 
roof, of the rosource.s of ail the countries of the Empire, 
so organised that a visitor desiring special information 
i.s, on inquiry, referred to the appropriate department 
of the In.stitutc. These collections should be of 
groat value t<^ the business man, and their educational 
importance to the universitv stmlent, no loss tlian 
to the scholars who visit the Galleni's in large imndHTs, 
conflucied by the offioial guide, is obvious. S[)eeuil 
lectures for tlie general j>nbhc arc also given bv 
recognised aulliorities 'riu* coiupleineiif of llie 
collections is the Scientitie and Technical Department, 
tlio'investigations of which - specially planned to 
meet the needs of the case—in eonpinction with the 
assistance of the technical and eoiuinercial committees 
of the Institute, have served tlie cconoiuie. ilevelop- 
ment of ilic Empire to a degree unsuspeclcd by tiu* 
general public. Tlic essential link in the scheme, 
namely, the collection and dtsseminulion of technical 
and other information, and an organisation for dealing 
with the constantly growing stream of inquiries, 
exists in the Tcciinical Infonnatiou Bureau, which 
forms tlie intelligence dejiartment of the Institute 
end has proved of groat practical service. 

OiiK famous medical contiMiiporary, the J.nucct, 
began its humlred an<l first year of publication on 
October 6, when a supplement was issued of nearly 
eighty jiagcs, profusely illustrated by the portraits of 
many (Ustinguished friends and some of the etjually 
distinguished enemies of the paper. The text, 
modestly nn<l huniorously written, is a truly remark¬ 
able record of facts in niedieal highways and byeway.s 
during the past century. It is not too luuch to .say 
that the present stale of medical education and prac¬ 
tice in England, its established efficiency and .security 
and freedom from all grave abuse.s, i.s as much due to 
Thomas WakJey’s Lancri as to anything else. Its 
.scurrilities, venomous nick-names—” little eminent ” 
—the rollicking old libels, scmi-cancatnres, " inter¬ 
cepted letters," an<l grandiloquent but downright 
abuse in plain English arc now things past regret. 
Wakley’s handling of them was perfectly in accord 
with his time ; while his son.se of right, his courage, 
and his devotion to a great cause would receive high 
admiration in our own. In tlie first ten years of his 
paper’s existence there were six actions for libel, the 
aggregate sum of 8000/. being claimed for damages; 
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the aggregate of 155/. os. ojti. was awarded, the 
editor's costs being laigely defrayed bv "ublic sub¬ 
scription. The design of the paper v.t-. to supply 
medical information which was available at that time 
to but few people, and to show that hospitals were 
not served, and that students were not trained, by 
pereons selected for their merits. The libel actions 
arose out of the publication of supportim evidence, 
and ceased as reforms i diowed. Wakley ^ accusa¬ 
tions of nepiotism in hospital management and mal- 
praxis in hospital practice gained public lienring in 
the Bransby Cooper ca.se. His campaign against the 
Royal College of Surgeot.s of England, at first mis¬ 
managed, resulted in the appointment, in ’S34, of 
Warburton's Parliamcntarj' Committee o‘ Inquiry 
into the state of the medical profes.sion, ann i.dcr, in 
the Act constituting the General Council. S * '.<■ then, 
lunacy, food adulteration and water-suppl work- 
house administration, the adviinccment ot bister’.s 
views and of ana>^thctic technique, and mdeed, 
every notable contribution by science to uuxlicine, 
have in turn provided the Laiicri, under Wakley 
guidance, with fields for great constructive work, 
Tlic Centenary Supplement is a doenment of alisorh- 
jiig interest, personal and profc.ssional, a beumiing 
memorial to great Kngli.sliim*!), 

Mr. W. J. U. Woou'Ock, tlie General Manager oi 
the Association of British Chemical Manufacturers, 
dcscnlK'd to rcpri'sentatives of variou-* tindinical 
journals on Monday last tlie progress wlncli has been 
made with the ]>rci)aration of the Cheniii:.d S<>ction 
of the Hritisli Empire Exhibition to bo hifid at 
Wembley next year. The Chemical Section, which 
is being organised by the Association, and occupies 
nearly 40,000 scjuarc fccL in the Palace of Tndnslry, 
will bo built in such a way as to form a Hall within 
the J’alace. About 100,000/. will bo spent in jire- 
scntlng to the public a picture of the present state 
of British clienncal industry. No important firm in 
the industry will be unrepresented, and the whole of 
tlic individual exliibits, numbering about one Imndrcd, 
will, by reason of their position and character, 
combine to form a magnificent illustration of the 
industry, ('onsidorahlo attention has been paid to 
the lay-out and to the decoration of the C'hemical Hall. 
I'hcre will, for e.xample, be about two hundred yards 
of a specially painted frieze illustrating various 
operations in chemical manufacture; and as the 
majority of the stands are being designed by the 
same architect, the treatment of each stand is likely, 
while maintaining the individuality of the occupier, 
to prescut a very pleasing picture of the Hall as a 
whole. In the centre of the Chemical Hall there is 
to be illustrated the progress which has been made 
in pure chemistry during the past Iwcntj'^ or thirty 
years, with the view of showing that the stream of 
scientific invention in this country is still flowing 
steadily onwards. The Scientific Section is being 
organised by a Committee consisting of representa¬ 
tives of the following bodies : The Chemical Society, 
the Institute of Chemistry, the Societies of Chemical 
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Industry and of Dyers and Colourists, the Pharma¬ 
ceutical So- iety, and the Institutions of Petroleum 
Technologists and Chemical Engineers. The Com¬ 
mittee is working in close co-operation with the 
Koyal Society. Sir Herbert Jackson acts as the 
representative of the Royal Society on the Com¬ 
mittee and Mr. Woolcock in a similar capacity on 
the Royal Society Committee. In order that both 
the general public and scientific persons may have a 
record of the exhibit, it is proposed to publish a 
number of pamphlets specially written for the purpose 
dealing in popular language with the various classes 
of exhibits in the Scientific Section. In addition to 
this it is proposed to publish in more technical 
language a work, which will not only explain the 
scientific exhibits, but will j)ut on record in a very 
complete form the state of our knowledge in chemical 
matters at the date of the Exhibition. It is anti¬ 
cipated that there will be a very large demand for 
this valuable record, each chapter of which will be 
contributed by an authority in the subjects dealt with, 
and that it Is likely to ftn<l a place on the bookshelf 
of every scientific worker 

In tlie hope of checking the rabbit pest in Australia, 
It i.s proposed by the (.'omiuonweaUh to make large 
atUances, not exceeding ^50,000/, to cover the cost 
of supplviiig settlers with wue netting on easy terms 
K\ er\' State woukl get a fair proportion of the netting. 
The sirond reading of the bill has birn carried m the 
}lous<‘ oi Kepresentidives. Tiie money is to come 
out ol tlie Consolidated Kovenue himd, and its 
amount indicates the cotUimictl seriousness of the 
hJtuuLion In tlie course of the disc-ussion in the 
House It was mentioned that tliousands of acres, in 
South Australia in ]»artjcular. bad (lcpreciatc<l to lialf 
their value owing to the rabbit pest, and it was statal 
that whereas in jS<}j there were Oo,000,000 sheep in 
New South Wale.s, the number wa-s now down to 
3i.000,000 because the rabbits. The udainitous 
interference with the balance of Nature involves a 
vu’ions circle, for the hope of permanent relief is 
increase in tlie agricultural iiopulatum so that con¬ 
certed and widespread ehniinatum may be organised, 
but tins increase is checked because llic rabbits lend 
to make the settlers’ work economically hopeless. 
Trapping and iioisoning, netting and inoculation, have 
been tried with persistence, but the prolific multiplica¬ 
tion of the rabbit c<nitinue.5 to defeat man's efforts. 
Attention is being re-directed to the Kodief method, 
which has proved effective in area.s of considerable 
Mze. Mr. W. Rodier suggestal that doc-rabbils 
should be killed in as large numbers as possible, but 
no bucks. In the areas experimented with, the result 
was that the bucks killed the helpless young and also 
that the does were persecuted to death by the demands 
of the bucks. In other words, the polyandry became 
so intense that the females perished in large numbers. 
The method has experimental facts in its favour, and 
it is applicable to other pests such as rats and sparrows. 
A practical difficulty is in distinguishing the sexes 
before the act of killing. 

Wb regret to learn that on the afternoon of Sep¬ 
tember 20, a violent explosion followed by fire occurred 
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in the Dynamometer laboratory of the Bureau of 
Standards, Washington, D.C. One man was killed 
instantly, three others injured so seriously that they 
died during the night, and four pthera seriously^^ 
burned or cut. The heroism of the survivors of the 
staff in rescuing the injured from the furiously burning 
wreckage and in shutting off the electric circuits 4 nd 
the ammonia valves, minimised the loss (A life and 
property. The explosion occurred in the altitude * 
chamber which is used in testing the performance of ■ 
aircraft engines under the Conditions of low pressure 
and temperature obtaining at high altitudes. At the 
time of the accident the room was being used in 
investigating the performance of an automobile en¬ 
gine, at temperatures corresponding to winter opera¬ 
tion, using various grades of gasoline. The work 
was intended to determine the possible increase in 
*ga.soline production per barrel of crude oil, with the 
accompanying conservation of oil re 3 ource 3 ,by the 
use of gasoline of lower volatility. The explosion 
was due to the ignition of an explosive mixture 
in the chamber. The men who were killed are : 
f.ogan L. leaner, Urban J, Cook, Stephen N. bee, 
and joesph Kendig; while those injured are: 
Henry K. (kmimings, I’nink H. Richardson, Roger 
Hirdsell, (leorgc W, Elliott, C. N. Smith, and R. K. 
Kohr. Most of these men were college graduates 
with experience and skill m research work, and a 
grave blow to science and engineering must bc’addofl 
to the human loss to their fanuhes and colleagues. 
I'hns grows the long list, of those who have given 
tlicir I1VC.S for the increase of human knowledge and 
welfare. 

Tub first number of an important and interesting 
publication. The Hrilish journal of F.xperimenial 
IHology (Edinburgh . Oliver and Boyd. Quarterly, 
12.9. tvi net, annual subscription, .}0.9. net) has recently 
been issiu*<l from the Animal lirecding Research 
Department of the University of Edinburgh, with 
Dr. F. A. K. Crew as editor in chief. The expey- 
mental method has become so indi.Hpensable in bio¬ 
logical research that it is perhaps remarkable that no 
special journal has hitherto been devoted in Great 
Britain to iLs results, though America and Germany 
have long posse.sscd such media of publication. The 
British journal, however, covers a wider field than 
any existing publication, as is sufficiently evident 
from the fact that the contributions to the first 
number are drawn from such diverse institutions as the 
Animal Breeding Research Department, Edinburgh, 
the Zoological Departments of the Universities of Edin¬ 
burgh and Oxford, the Physiological Department of 
the University of Oxford, and the Natural History 
Department of the British Museum. Of late years there 
has been a strong tendency towards over-specialisa¬ 
tion among working biologi.sts and the new journal 
should do good service in promoting the unification 
of biological science. We are glad to note that it is 
the intention of the editors to publisli regular reviews 
of recent progress in different fields of research ; the 
critical summary on that very modern branch of 
biological’sciencc known as tissue culture, by H. M. 
Carleton, which appears in the present number, show.s 
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how valuable a feature sucli reviews arc likely to be. 
The journal is'very attractive in appearance; both 
letter-press and illustrations are excellent and the pnce 
IS nioderale. We wish it all success, and especially 
a larpe IkkIv of subscribers. 

“ Till, Natural History' of Wicken Fen,” Part I. 
(Cambridge : Howes and Howes), which is to con¬ 
tinue appearing until the volume is completed, under 
the. general editorshi{i of Pi of. j. Stanley Gardiner 
and Mr. A G. Tausley, is a very desirable record of 
public-spintcd action by entomologists and botanists, 
.supported by the National Trust for Places of Historic i 
Interest or National Hoauty. The 1 'rust now holds 
for tile benefit of tlie nation 521 acres, which include | 
the greater part of the old undisturbed fenland in , 
Wicken Sedge Pen, St. Hdmund’.s I'en. and Hurwell | 
Fen. and has obtained leases of otlicr areas. Mr A. I 
H. F.vans, the .secretary of the local rominittct' | 
formed in Cambridge in iyi4 to further the purchase j 
and preservation of the fenland, states that the Trust 
is able to look forward with confidence to the early 
purchase of a further Go or 70 acres if funds arc 
available. Mr. Pvun.s reports that " very little more 
remains to be done in thi.s direction,” an eminently 
satisfactory state of affairs for which wc have to 
thank many generous donors, Init notably the laic 
Mr. G. H. Vcrrall, of Newmarket, an ardent entonio- 
logi.st who realised the value of the undisturbcrl fen- 
laud to the student of insect life. The volume now 
commenced i.s to place on record the history and the 
biology of the fenland, and the present part contains 
Mr. Evans's history of the fens, with especial reference 
to Wicken J'en, and of their drainage and its effect upon 
the fauna and flora, together with an account of the 
butterflies and moths of Cambridgeshire by W. Karrcn, 
which is substantially the same as that appearing in 
the Hritish Association Handbook for 1904. The 
local committee has wisely decided not to leave the 
fen ” to Nature,” which, as the secretary jioints out, 
wpuld mean eventually the formation of a tangled 
impenetrable thicket of the tall course sedge [Cladiutn 
Martscus) shaded by alien trees, but to see that exces.s- 
ive growth is thinned out and the waterway.s kept 
so that the winter floods may profit the ground. The 
characteristic fen country has never been an un¬ 
touched wilderness, but so far back as its history is 
known the sedge crop has regularly been cut, being 
once of conshlerablc value. 

Sir K . Shaki’EV Schakjck is to deliver the first 
Victor Horsley Meinoiial Lecture at the Koyal 
Society of Medicine on Thursday, October 25, at 5 
o’clock, taking as his subject ” The Relations lielw'ccn 
Surgery and Physiology.” 

Tini sixth annual Streatfeild Memorial Lecture 
will be delivered in the Chemical Lecture 'Hiealro 
of the Finsbury Teclmical College, Leonard Street, 
E.C.2, at 4 o’clock on Thursday, October 25, by 
Mr. E. M. Hawkins. The subject will be ” Analytical 
Chemistry,” and admission will be free. 

The eighth annual meeting of the Optical Society 
of America will be held at Cleveland, Ohio, in the Case 
School of Applied Science, on October 25-27. The 
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address of the retiring president. Dr. L. T. Troland, 
will be on " The Optics of the Nervous System.” 
Prof, A. A. Michelson will read, by invitation, a 
paper on " The Limit of Accuracy in Optical Measure¬ 
ment," and Mr, F. A. Whiting, director of the Cleve¬ 
land Museum of Art, will address tlie Society on " The 
Optical Problems of an Art Museum." A number of 
papers on general optics, vision, colorimetry, photo¬ 
metry, spectroscopy and instruments will also he 
presented. 

The programmes for the meetings of the Royal 
Microscopical Society during the coming winter 
.session have been issued, and the Society is to be 
congratulated on the excellent series of papers and 
communications which will be submitted for dis¬ 
cussion. The section dealing with the industrial 
applications of tlie microscope has a specially attrac¬ 
tive list, and in addition to the large number of 
exhiliits, the practical demonstrations shown will 
be a leading feature at each meeting. Arrangements 
have been made for communications and discussions 
dealing with coal, petrology, melalllirgy, textile.s 
(cotton and linen), paper, bcc-kccping, ami poultry- 
keeping A further attraction of the meetings of 
the Industrial Applications Section will be a senes of 
lecture demonstrations, which will embody a practical 
course of instruction in the manipulation ot the 
microscope. ITiese will be given by Mr, J. E. 
Harnard, and a dctailisl syllabus of the same will be 
forwarded on application to the secretary to the 
Society, 20 Hanover Square, W.i. 

The latest nows of Mr. K. Rasmussen's expedition 
to Arctic Canada has bis'n lirouglit to ICuropc by 
Mr. Birket-Smith, who has rcturnis! to Copenhagen. 
According to the Times, Mr. Rasmussen had reached 
I'clly Bay, near the Magnetic Pole, at the end of 
.April on his way to Alaska and Sitieria in liis en¬ 
deavour to trace the route of Eskimo migrations. 
Mr. P. Freucheii is iollowing the Eskimo track via 
Baffin Land, Lancaster Sound and F.Ilcsmorc T.and to 
Thule in north-western Greenland. Mr, Birket-Smith 
completed his task of visiting the inland Eskimo tribes 
ill Melville Peninsula and Rao Tsthinus. 

The Times publi.slies an account ot the travels in 
Spitsbergen last August of tlie Merton College expedi¬ 
tion. The original project of exploring North-East 
Land had, as was fully expected, to be abandoned. 
It is far beyond the scope of a summer visit. The 
vessel carrying the party was able to penetrate 
Hmlopcn Strait from the north, land a sledging party 
on the western shore and reach Ulve Bay on the 
south coast of North-East Land. On the pack closing 
in, a retreat was made northward along the strait and 
a brief visit was paid to the north coast of North- 
East I-and. Pack ice prevented progress beyond Cape 

Brunn and the vessel was forced to return. After a 
visit to Klaas Bilien Bay, where the sledging party 
was picked up at Camp Bruce, the expedition returned 
to Nonvay. On the west side of North Cape was 
found a canvas tent bag which has been identified as 
a relic of the German Expedition of 1912 and doubt¬ 
less belonged to Lieut. Schroeder Strani, who lost his 
life in an attempt to sledge over insecure sea-ice. 
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Bibliography of meteorological literature. No. 4, 
has recently been issued by the Royal Meteorologic^ 
Society, having been prepared with the collabcu-ation 
of the Meteorological Office. It deals with all 
meteorological publications and articles on meteoro¬ 
logy recently received, giving the titles and references 
where the literature is to be found. The division 
of the subject-matter under specified heads enables 
a would-be student to determine the helpful line of 
reading which he is desirous-of prosecuting, without 
I0S.S of time. Divisions are given for the several 
meteorological elements, such as atmospheric pressure, 
temperature, solar radiation, aqueous vapour and 
cloud, rain, wind, storm.s, and weather forecasting, 
with other allied subjects. 

We have received a copy of the Report of tlie 
Proceedings of the Natural History Society of Bishop 
Storlforcl College for 1922. It is the first report 
published by the Society, and contains a list of the 
plants found in the district during the years 1920- 
1922, an account of the more interesting Lepidoptera 
occurring during 1922, and a note on the birds of the 
year. A list of the more important additions to the 
school museum during the 3'car and a general account 
of the activities of the Society, especially in the 
maintenance of vivaria and aquaria, are added. 
Ihe successful attempt to induce the viper to breed 
in captivity is a notable achievement. The Society 
can b(j congratulated on having got together a nucleus 
of enthusiastic and active workers, and we hope the 


publication of this report will stimulate its members 
to increased and more sustained work on the fauna 
and flora of the district. 

We have received from Messrs. Watson and Sons, 
Bulletin 29 S. on diathermy apparatus. The intro¬ 
ductory remarks are reprinted from an article by 
Dr. R. P, Cumberbatch, who has made important 
contributions to this subject. This foreword explains 
clearly the methods which are necessary for the pro¬ 
duction of sustained oscillations of the right fre^iueiicy 
for the purposes in view, and also gives some account 
of the surgical and mcxlical uses to which the 
diathermy currents can be put. The early designs of 
the tn.strument liave been much improved so as to 
allow a large output of these currents, and the spark 
gap, which has often proved the weakest feature of 
the instruments, is now run in an atmosphere of coal 
gas: if this is not available, petrol or acetone may 
be use<l. The bulletin is illustrated by various parts 
of tliese machines and by a great variety of electrodes 
for the various cavities of the body. 

The Cambridge University Press announces the 
forthcoming publication of " The Archaeology of the 
Cambridge Region,” by C. Fox, which will form a 
topographical study of the bronze, early iron, Roman, 
and Anglo-Saxon age.*?, with an introductory note 
on the neolithic age. The object of the work is to 
provide a basis for future detailed study, period by 
period, of the archajfdogical remains of the district 
and of the many problems connected with them. 


Our Astronomical Column. 


Photographic Magnitudes of Satellites of 
jTipiTLR.—Mr. Seth B, Nicholson has made a careful 
study by photography of the magnitudes of the eighth 
and ninth .satellites of Jupiter. Reduced to mean 
opposition thev are t 7‘6 mag. and 18*6 mag respect¬ 
ively. Assiiniing albedoes siinilair to that of Jupiter 
HI (Ganymede), the diameters are about 30 miles 
and 20 miles. 

Perturbations by the Method of Quadraturks. 
—In 1908, Dr. P. H. Cowell introduced the method 
of following the perturbed motion of a planet or 
comet by calculating the forces acting in three 
directions mutually at right angles, and so obtaining 
the second differences of the x, y, z co-ordinates of 
the body; being given the initial values, the suc¬ 
cessive ones are then formed by addition of the 
differences. 

Mr. B. V. Noumeroff has lately improved the 
method in a paper in vol, ii. of Publications de 
rObservatoire Astrophysique de Kussie. Mr. Com- 
mendantofi contributes a paper to Astr. Nach., 
No. 5249, explaining the method and applying it to 
form positions of Ceres from 1913 to the present lime. 
The Nantical Almanac has discontinued its ephemeris 
of the four bright asteroids, and since then regular 
ephemerides have not been available. 

The point of the method is the use of new co¬ 
ordinates formed from x, y, z by multiplying them by 
a factor so chosen that the differences between the 
second and the sixth disappear, which greatly 
simplifies the calculation. The first ajmroximation, 
using Jupiter perturbations only, at 40-day intervals, 
represents the place of Ceres for ten years with no 
error exceeding 15 seconds of time, which is sufficient 
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for a finding ephemeris; it Is further shown how 
the calculated co-ordinates may be improved when 
later observations arc available. The method appears 
to be worthy of careful study. 

Studies jn Stellar Masses. —Many recent studies 
in this field have been mentioned in this column. Dr. 
E. Hertzsprung contributes another to Bulletin No. 
43, Astron. Instit. of Netherlands. He classifies 14 
pairs of known orbit elements and parallax; they 
include the interferometer results for Capella and the 
eclipsing variable /J AurigcB; the mass of each com¬ 
ponent is deduced and the logarithm of the mass 
plotted again.st the quantity m +5 log p, where m and 
p are the apparent magnitude and parallax respect¬ 
ively. The graph connecting the two is nearly 
linear, showing a close correlation between mass and 
absolute magnitude, a result reached by other investi¬ 
gators. An expression using first and second powers 
of log mass is preferred, as it gives a better fit; it is 
noted that the formula fits well for the sun. 

A table is given enabling the parallax to be deduced 
when the magnitudes and orbit elements are known. 
The star j Orioni-s is discussed. This star has a 
motion in position angle of i” in 9 years, but the arc 
described is too short for finding an orbit. Jackson 
found the hypothetical parallax 0*016'' assuming a 
mass double that of the sun. The parallax found 
from the new formula is 0*0038', which is regarded as 
more trustworthy. It agrees well with other esti¬ 
mates of the distance of the Orion group. 

Dr. Hertzsprung appeals to parallax observers to 
pay special attention to 8tar.s the orbit elements of 
which are either known or are likely to be determin¬ 
able before long. 
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Research Items. 


J-IKJ.-MAKING ON ’IHl. (i()Ll> COART.—111 the 
Scj)t(Miibcr issue of Man, Mr. A. W. Cardiiiall cle- ■ 
sorjlies the use of tlic flint anti sttnil in fire-making 
in tlie northern tenitorics of the (ioltl (aihsI. The 
titulor used is cotton from the kapok, sinil is carried 
about in all sorts of roeeptades—cotton or leathern 
huRs, or Tuore rarely in the more primitive way in 
the lioilowed out seeds of the fan-palm. Only one 
case of sacred fire is nr.orded where the lire is main- 
tauie<i, more or lc.ss ]jermanently, outside the chief's 
coni]>oiiiKl . there is no special rite obscrvcil in 
liglitint,' It, but no one inny lake fire from it The 
fuel used is dried row-dung, ami in the rams the fire 
IS yliowed to go out. Saenhri's are made to if, some 
of the iiloui! and bones of the victims l>t*ing pl.ired 
in a pof laid on tlie fop of the fire. Only the 
cinef and one other man, not identified, sm* allowed 
to cat tlie llesh of the sac.nfiee 

Till' OttruKKNfh oi' im. I.wvkn in .Maori Carv¬ 
ings. • Ill tlie A'rw Zealand {onmal nf Sttenfe and 
'fciJintilogy, March, Mr ICIsdoii Ik‘st of the 

Doniimori Mnseuin notes Unit om* of the remuikable 
features of Maori carved ivork is its lack of natural 
forms, particularly of the local Horn Some animals 
are dehneated, but none so faithfully «*sembhng the 
original as llic lizard. Tlu* 1 v]K‘ known as Manaia 
seems to have been confused with the li/ar<!, pos.sibly 
because this is one meuiung of the word, hut tlie 
Manaia ionn is really tlie old Indian motif of Vishnu | 
ihinkofl by two (iafudas. the povsers o! (lood and : 
Kvji. Mr. Jlest thinks it probable that the introduc¬ 
tion of the lizard or tTocodilc into carvc^l designs 
originated in thewestern I’arihc, possibly in Indom^sia. 
He giN’es numerou.s y\amplcs of superstitions con¬ 
nected vitii hzards, one being that the Maori is 
.said to l>eho\e that the spirits of Ins ancestors revisit 
the earth lu the form of hzards This may to some 
extent account for its inlrodnction into Maori art 
Hawaiian LroicNDS. —A collection of Hawaiian 
legends by William Hyde Kicc forms Hulletm No. 3 
of the Hcrnicc Pauahi ihshop Museum at Honolulu. 
The narrator is liie son of luisstonanes who arrived 
in Hawaii in 1M40, and lie has been familiar with the 
Hawaiian language since his earliest childhood. He 
has been a member of the House of Kejiresentatives, 
and a Senator, and w.is Clovornor of Kauai under 
Queen Inliuokalani until after the revolution of 1808. 
The legends are fairy tales pure and .simple with no 
underlying mythological meaning. They were told 
by the ]>ar<ls or story-tellers, cither itinerant or 
attached to the courts of the chiefs, where alone the 
stones were to be heard. Some had lustorical 
foundations now forgotten, others were eflorts of the 
imagination. Some of these legends Mr. Kice 
remembers having heard as a boy, and places 
mentioned in the stories were pointcil out to him. 
.\mong the legends are those of Pele the fire-goddess, 
the Rainbow Princess, and Ulukaa the rolling island. 
Another tells of the Menehime, mythical dwarfs only 
two or three feet high, wiio were Iremendou.sly strong 
but ugly of face. They were credited with all sorts 
of magical powers and* perfect skill, but would only 
work one night on any construction. If not com¬ 
pleted it was left undone. Other stories are those 
of Kaw’clo the hero of Kauai, of Paakaa and his son 
Ku-a paiikaa, of Kana the strong, of the beautiful 
Kaili'lau-o-kekoa and of Makuakaumana, the man 
who was swallowed by a big fish, and several others. 
A glossary of Hawaiian terms w<th notes is given as 
an appendix, and a portrait of Mr. Itice forms a 
frontispiece. The work is a valuable addition to 
the lignter'legfindary lore of Hawaii. 
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Ceramics and Mineralogy in Japan. —Example.^ 
of the thoroughness with which Japanese scholar.s 
teing the most modern developments of research to 
bear upon economic problems, and at the same time 
wdroine economic problems as enlarging scientific 
kiiowliKlgc, are to be found in Vol. i, No. 3 of the 
third scries of Science Reports of the TOhoku Imperial 
Uni\ersily. The outcome in this case is that 
"tnineralogists will learn much from experiments 
undertaken for the ceramic industry’, since the scientific 
results that arc obtained m the course of the investiga¬ 
tions arc recorded as matters of fundamental interest. 
Slnnjo Satoh. for cxcimple, in Ins work on fire-clays, 
tilteervcs {p. joo) that kaohnite loses its combined 
water lictwcvn 400" and Goo" C . that an internal 
change takes ]>lace between (>00" and looo'^'C.; and 
that between uexj'' and 1300" C. a further internal 
rliange ticcurs from the rccombination of free silica 
and aluminium silicate that became dissociated at a 
lower leini>eTature. The gradual c.orrosion and 
ultimate fusion of tpiarlz grains in a magma formed 
from lead glass and clay pnlven.sed together is, 
among many other instructive matters, illustrated 
by iiiKTOscopic sections [p. 145 and PI. ii). Kuni- 
katso Seto (|). 2i«j} givc.s a number of new analyses 
of felspars, mostly from classical locahtii’s, and 
S. Ko/.u and M. Suzuki {p. 233), following Dcs 
Cloi/eaux, have studied the iiithionci: of temperature 
on the optic axial angle of sauidme 'J'ho locality 
and chemical composition ol tlic specimens are, we 
think, not .stated The considerable, increase in the 
optic axial angle recorded for higli temperatures by 
Hes ('loi/eaux is found to be due to an abrupt change 
at al)out 9<M>" C X-ravs have been utilised, and the 
Taue diagrams obtained .'810W that this change is not 
accompanied by alteration of the space-latlicc. 

TMlYSlOl.Ot.Ii AL Cl.ARSirK. A nON OF OATS.— 
Investigations relative to the yielding and other 
]m)i>ertics of oat varieties umler diiloTent conditions 
of soil and climate are descnlied bv M. G. Jones in 
Hull C. No. 3, of the Welsh Plant Rreeding Station. 
ITials were carried out witli aulunm and spring 
sown varieties from 1920 2. aspci'ts of their ccononnc 
and agricultural bcliaviour being considered The 
diHercnt varieties are compared with one another in 
detail, with special regard to such points as the 
relation lietween the yiekl of straw and various other 
factors, lor example, the lime Uiken to reach maturity, 
the date of emergence, of the panicle, average height of 
the plants and the vield of grain. 'I'he tillering c.ipacity 
ot the same varieties in different years was also con¬ 
sidered. The uiformatiou gained from the experi- 
menls indicales the possibility eventually of classify¬ 
ing varieties of oats on a physiological basis in such 
a way as to afford practical guidance to the fanner in 
the selection of his seed corn. 

Effects of Radium Radiations on Tissues.— 
The July issue of the quarterly journals Radium 
contains a number of papers dealing with t^ effects 
of the radiations from radium upon the tissues^ The.se 
jmpers have for the most part be?n published in 
American Medical Journals and indicate the extent 
to which radium is used in many conditions other than 
malignant disease. A paper by Bailey and Bagg 
deals with the effects of irradiation on foetad develop¬ 
ment in the lower animals. On the basis of thisi 
work, they consider that ii radiatiofi is applii^^in 
late pregnancy, though it may not produce 
abnormalities at birth, it may hinder the growth and* 
development of the child in later life. MacNe^ and 
Willis describe a ca.se of .squamous-cell carcinoi^ 



forming on the hand of a radiologist after too frequent 
exposures to tub«-.of radiuni which he haudled- 
during the course of clinical work. A new device 
for the application of radium to the tonsils is described 
by Stewart, a previous article in this issue upon the 
^eatment of neoplasms of the tonsil by Quick show¬ 
ing that good results are obtamed by methods which 
ensure a thorough irradiation of the affected parts. 

Cretaceous Overfoeding in the Alpine Region. 
—A detailed review of the results of recent observa¬ 
tions on the Alpine overfolds, and particularly of 
L. Kober’s work on the deeply penetrating ** Taiicrn-’- 
fenster'’ in 1021, is given by A. TonupiLsl of Graii 
m the Geologmche Rundschau, vol. 14, pp. iio-143 
(19-23). The title, " Intrakreta/ische und altterliarc 
Tektonik der ostlichen Zcntralalpen," shows how 
the movements that have produced successive over- 
folded sheets have bei-n traced back into the 
Cretaceous ])criod, the most striking evulence being 
the un conform able <lepositioTi of the (losau beds 
upon the earliest ovcrfolded sene.s. The notice ot 
Kober’s " Jiau und hnlstehiing dcr .Mpen ” in 
Nature, voI. 112, p. 322, gave some liint of these 
conclusions. 

Miteoroloc.y in the Kast Indian Sk.vs. —The 
Meteorological Chart of the Mast Indian Seas for 
Sept ember,recently issued liy the Meteorological ()tfice, 
IS of considerable interest. Winds ami ocean currents 
are dealt with in detail, together witli the normal 
atmospheric ^iressure am! tcnijieralure of air and sea. 
as well as other matter of im])ortancc to the navigator. 
The cliart comprises tho Red Sea and c<'>vcrs tiie area, 
from Uic Cape of Good Hope to thi' (diina Sea and 
Weslern Australia. It is well shown liow under 
normal conditions the ocean current responds to the 
prevailing wind. ‘I'he winds are under the ibrect 
infiuence'of the several areas of high and low baro¬ 
meter. and in any position on tlie chart the seaman 
can interpret the change's lie is e.xpencncmg, in 
normiil circumstances, and can estimate how soon 
lie may expect a change of conditions The observa¬ 
tions u.scd extend over a period of about sixty years. 
On the back of the chart ocean currents are discussed 
for the track between ilouolnlu and J'lji ('.urient- 
To.ses are used on a system analogous to the wind- 
roses on the face of the chart, a system somewhat 
open to <]ue.stion, and for any extended alteration in 
this direction expert knowledge is de.<urable, if 
possible equal to that given to the general system, 
hitherto u.sed, of showing ocean currents. A' com¬ 
parison is given of temperature in fix<«l and in portable 
screems* on board ship. Probably the position of the 
screen must be left chiefly to the commander of a 
ship, with cautious suggestions. The usual form of 
screen used at sea, supposing the single louvre screen 
to be still in use, has to be screened itself, as single 
louvres are not effective. 

Radioactivity and Solar Radiations. — It has 
been asserted that radioactivity is independent of 
all known physical agents ; but M. A. Nddou, in the 
Compits fcndus of the Paris Academy of Sciences of 
June.ii, describes additional experiments, which seem 
to confirm his previously expressed view that the 
process is greatly accelerated by very penetrating 
radiations from the sun. These radiations are able 
to penetrate a thin sheet of lead, the absorption 
being greater the higher the atomic number of the 
screen employed. The action is more marked' during 
periods of S()lar activity. 

. ‘Temperature of the Crookes Dark Space in 
Glow Discharge. —Observations on the glow dis- 

NO. 2815, VOL. 11 2] 


charge havc^receiitly been made in the Physikalisch- 
Technischen Rcichsanstalt at Charlottcnburg by' 
Herr A. Giinthcr-Schulze. He measured the energy 
delivered to the cathode, and there converted into 
heat; and found tlie ratio that it bore to the total 
energy <ieUvere<l to the catliode and the dark space; 
this amounted to 72 per cent, in argon at 1*83 mm. 
pressure, 39 per cent, in hydrogen at 2*37 mm., and as 
much 3 s 73'4 per cent, in nitrogen at 3'53 mm. If the 
free path of the atoms corresponds to room tempera¬ 
ture, or the dark space is cool, this ratio is about 
20 per cent. The natural conclusion is that the dark 
space Ls heatctl by the collisions taking place in it 
lietw'een the positive 10ns and the gas molecules ; and 
a calculation of tho jirobable temperature, in the 
ca.se of one of the experiments with nitrogen, leads to 
the figure 720" ('. Tho electneal energy expended in 
the dark .space appears to be sufficient to account for 
this nsc of temperature. The length of tree path at 
this temperature is such that a con.sulerable propor¬ 
tion of the ions pass tlirough the dark space without 
colliding with a molecule, and the numl)er of average 
free paths between the boundary of tlio dark .space 
and llic calhoclf must be small. All this agreo.s with 
the fact that, when the velocity of canal-rays is 
measured, a marked proportion have the velocity 
corresponding to the total cathode fall. The free 
path of the flcctron.s is four times as great as that of 
the positive ions, .so that most of them cross the dark 
space without collision, and begin to produce ions 
when they reach the negative glow, the maximum 
number per electron being equal.to cathode fall 
divided by ionisation voltage, It follows that the 
ratio 0/ llie electronic current to tfic ioinc current 111 
the (lark .sp.ice is about 1 . jo. 

I'RMK J’aTH of .Sf.O\V JiLhCTKONS IN MoNATOMIC 
Gases. —rsmg an mcaiidesccnt cathode, a cylindrical 
grid surrounding it, and a concentric cylindrical 
anode at a voltage very slightly higher than the grid, 
It IS found that tlie form of the chnractenstic curve 
showing the ndatioii between anode current ami grid 
voltage is strongly inlhienced, m the case of argon, 
by the abnormally long free p.ith of very slow electrons 
through this gas. Minkowski and Si>oner in a paper 
dated March 27, published in the Xciisrhnff fur 
R/iysik, give the curves obtained with argon, krypton, 
xenon, neon, and liehuni. For the first three gases 
there is a sudden rise in the current curve at zero 
voltage, followed by a sudden drop ; witii neon and 
helium, there is a loss marked sudden rise, followed by 
a more gradual rise, in all these eases, however, and 
also in the case of mercury vapour, the shape of the 
curve near zero volts is to be explained by the fact 
that the free patli of .slow electrons is abnormally 
long. Ill tho case of the inert gases, certain sharp up¬ 
ward bends in the succeeding portions of the curves 
are interpreted as being due to the fact that the 
electrons have reached the velocity required (nther to 
excite the atoms or to ionise them ; and, making the 
proper corrections, the voltages agree quite well with 
those wliicli direct measurement shows are needed to 
produce these effects. When the electrons strike the 
atoms in inelastic collision their velocities are reduced, 
their free paths arc increased, and, as a result, the 
current becomes greater. With argon, a number of 
the^ sudden jumps of current are ob.scrved, corre¬ 
sponding to two Qiffcrcnt excitation voltages, to the 
I ionisation voltage and to twice one of the exciting 
i voltages or the sum of the two ; this implies that the 
velocity of the electrons, at one of the last-mentioned 
points, is such that it can collide with an atom 
exciting it, and ,retain sufficient energy to excite 
another atom. 
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Report of the British Broadcasting: Committee. 


'HE (‘ommittce appointcfl }))>• the Postmaster- 
f'lcncral on April 24 last to consider the present 
po.Mtioii of broadcasting in Great Britain and make 
recommendations for the future, made its report to 
him on August 23; the document (Cmd. 1951, H.M. 
SUitionery Office, price grf. net) was issued to the 
public on October 1. 

By the terms of reference, the Committee had to con¬ 
sider . («) Broadcasting in all its asjxjcts; {h) the con¬ 
tracts and licences winch have been or may be granted; 
{(-) the action which should he taken upon the deter¬ 
mination of the existing licence of tlie Broadcasting 
Company; (d) uses to which broadcasting may be put; 
anti (<■) tile resUictions which may need to be idacefl 
upon its user or development. 

The Uoport, which is admirably drawn up, has been 
signed by all the members of the Committee ; re¬ 
servations are, however, made on a few points hy 
liirce <>{ them. There is every evidence that very 
careful consideration has been given by the Com¬ 
mittee to the many matters associaU'd with the 
present-tlay liroadca.stmg problem ; and certain im¬ 
portant recommendations are made in its Beport. 
The task of the Cominittce ha.s been one of peculiar 
difficulty, owing to the existence of a licence from 
the Post Office to the Jintish Broadcasting Company 
for the operation of a .scheme wlucli, wlale .still having 
some eignteen inontlis to run, has in certain rcspi*cts 
broken down in practice. The Cominitlee has wi.scly 
decuied to disregard to a great extent tins complica¬ 
tion and has dealt with the situation practically as 
tlunigh tlie C'lOvcrnment liad a free haml 

In view of the po.ssibihty that all largt^ cxnnnmnities 
may eventually demand tliis inexpensive .service, and 
that inipLTial and international broadcasting services 
may eventually be established, the Committee con- 
suier.s tlmt “ the control of such a potential |K>wer 
over public ojnmon and the life of the nation ought 
to remain witli the State, and that tlie ojieratioii of 
so nnpOTtant a national .service ought not to be 
allowed to become an unrestricted commercial 
monopoly.'’ It is further jKmited out that a technical 
reason for such control also exists. all wirele.ss 
telegraphy and tidephony has to be condiictc'd within 
a hmiU’d group of “ wave-lengths," and every now 
wireless station lakes up a certain ‘‘ waveband.” 
which no other sending station within a certain radius 
should be permitleil to use. These " wavebands ” I 
must, the Committee considers, lie regarded as a i 
valuable form of public property, and the right to 
use them for any particular purpose should be 
authorised only after careful consideration and in 
such a way that tlie public interest may at all times 
be fully safeguarded. 

The Committee recognises that broadcasting is still 
in its infancy and that new applications of it arc 
likely to arise from time to time in many directions. 
It is of opinion that, if conducted on proper and sound 
lines, broadcasting wall be of groat educative value, 
both directly and indirectly, and it has been much 
impressed with the widespread entliusiasm wliich 
broadcasting has aroused. The great intere.st in 
wireless telegraphy and telephony promoted by 
broadcasting in almost everj' class of society cannot 
but tend, the Committee fore.sees, to produce liene- 
ficial results, stimulating as it docs experiment and 
research. " The listener," the Iteport says, " may 
perhaps become an experimenter; the experimenter 
may j.>ossibly become an inventor.” 

The Report deals briefly with the events which led 
to the appointment of the Committee and gives an 
outline of the present scheme, its merits and defects 
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being set out. The Committee places on record the 
fact that the evidence placed before it “ demonstrate.s 
that the British Broadcasting Company have shown 
enterprise and ability of a high order in carrying out 
their undertaking and have done much valuable 
pioneer work in the face of many difficultie.s." The 
Keport also comments upon the objections which 
have been raised hy certain manufacturers and dealers 
to the present scheme. The (kimmittee expresses the 
following opinions thereon. It agrees with the view 
tliat it is wrong m principle to attempt to control the 
manufacture and importation of wireless apparatus 
by means of licences issued by the Postmaster- 
General. As regards the remaining objections, it 
agrees that the scheme gives the British Broadcasting 
Company unusual powers ; the Committee, however, 
has had no proof that tlie Company has made any 
improper use of its position. Tlie scheme for levying 
a contribution on apjmratus from the manufacturers 
was, the Committee points out, imposed by the 
(iovemment as a condition of the broadca.sting 
licence which the manufacturers desired. 

The first of the recommendations contained in the 
Report relates to a matter affecting the Controlling 
Authority. The Committee considers that the ques¬ 
tions involved in broadcasting arc so complex, and 
the decisions to be taken so various and require so 
much tccliincal and other consideration, that a Stand¬ 
ing Cximmittec (unpaid) .should be set up by Statute 
to assist tlie l^ostmaster-GcneraJ in the ailmim.stration 
—tcchni«il. operative and general—of broadcasting. 
It IS recommended that this Committee, for which 
the name " Broadcasting BoartI " i.s suggested, should 
be composcfl of an inde])endent chairman, preferably 
a specially qualified member of the House of Commons, 
nominated by the Postmaster-Cieneral, and twelve 
members—of these two should bo specially {|ualiho(l 
persons nonnnated by tJie Postmaster-General, and 
the remainder should be drawn from certain interests 
or bodies named in the Report. In connexion with 
this recommendation, tlie Committee thinks that 
broa<lca.stmg may eventuallv become " so great a 
national responsibility as to demand the creation of 
a small paid body of experts, to whom (alwavs 
subject to the l\)stinastor-(*cnLTal) its control sliould 
be entrusted." 

Sir Henry Norman, a member of the Committee, 
make.s an huportant reservation in relation to the 
comjKi.sition of the proposed Board. In hi.s opinion 
" a heterogeneous Jioard of thirteen members, giving 
voluntary service, eleven of tliem not nece-ssarily 
with special knowledge of the subject and possibly 
without technical knowledge at all, presided over by 
a member of the House of Commons, who would, of 
course, Ixj chosen from the political party in power, 
and wh<«e tenure of office would be subject to political 
exigencies, would be inefiicieut, would carry little 
authority, and its proceedings would therefore be 
for tlie most part futile." Sir Henry is in favour of 
the appointment of a highly-qualified and well-paid 
Broadcast Control Board, .say, of three members; 
that is to say, he would prefer that immediate effect 
should be given to that part of the Committee’s 
Report which recommends the creation at a future 
date of a .small paid body of experts for the control 
of broadcasting. 

The arguments for and against the operation of 
the broadcasting services by the State are set out in 
the Report. The Committee considers that the 
objections to State operation of the service outweigh 
the advantages; at the same time, it is of opinion 
that no licence issued by the Postmaster-General 
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should preclude tire Government from using its own 
wireless stations for the broadcasting of such informa¬ 
tion as may be deemed desirable, subject, of course, 
to the ordinary broadcast programmes being interfered 
■with as little as possible. Mr. C. Trevelyan, a member 
of the Committee, expresses regret that his colleagues 
were unable to agree to the operation of broadcasting 
by the Post Office, lie is of opinion that a situation 
may easily arise in which this may be the only satis- 
factoiy-^ possibility and gives reasons for the views 
he holds. 

In dealing with llie means of secunng widespread 
reception with the cheaper types of rettciving sets, 
the Committee points out tliat most of the existing 
diflicultics might be avoided or reduced by the 
provision of a considerable number of transmitting 
station.s of lower power than those already existing. 
7 'lie possibility ot employing relay stations and 
linking them up by Post Office telephone trunk lines 
to mam centres is also touched upon. Developments 
in these directions depend upon certain technical 
factors, and the outlay for thus dealing with the 
whole country would be large, both as regards the 
wireless stations and the lana Imes. Such a scheme, 
the Committee points out, would enable great 
numbers of pcTsons to use “ crystal ” receivers, and 
it 1.S likely the revenue from licences would be corre- 
spon<liTigly increasefl. So far as future developments 
are concerned, the Onnnuttee tliinks that the greatest 
latitude should be left to the Controlling Authority, 
and is a matter in which :t would be unwi.se for the 
t'onmnttee itself to attempt to define the policy winch 
should be adojited. A reconimendation is. however, 
made that the hcenre issued to the British Broarb 
casting Company, which has the requisite organisation 
and teclmicul and other experience, shouhl, subject 
to certain variations m it.s terms indic«itcd in a later 
part of tlie Keport, be continued. 

The aUernntivc methods of meeting the cost of 
broadcasting and the ses ernl considerations that come 
into play are comprchcn.sively dealt with in the 
Keport. Having eoii.snlerecl the evidence placed 
before it on the subject, the Committee has come to 
the conclusion tiuit, in order to cover the cost of 
Tunning its eight stations and to pay a dividend on 
its capital at the rate of 7^ per cent, per annum, the 
British Broaikasting C-ompany requires a revenue of 
ibo.oool. a ycar--or, if allowance is to be made for 
future developments and improvements, not less than 
1150,000/ a year Of the methods of raising revenue 
proposed, the Committee entirely rejects the one 
containing a proposal that the cost of broadcasting 
should be met wholly or partially out of public funds. 
With regard to the suggestion made to it that a 
substantial contribution towards the cost of the 
service should be obtained by means of a system of 
licensing the manufacture and .sale of wireless appara¬ 
tus, the Committee says that the proposal merits 
careful consideratioh, but it is unable to recommend 
its adoption. 

In cfealing with the existing method of raising 
revenue by means of fce.s collecteil on licences issued 
to owners of receiving apparatus, the Committee has 
had to consider the objection which has been raised 
in principle to a Government Department handing 
over public revenue collected by it to a private 
individual. 

The (Idmmittee is of opinion that tlie arguments 
advanced against the adoption of this method of 
providing funds for broadcasting are based on an 
incorrect conception of the nature of the trans¬ 
action and recommends the continuance of the 
present arrangement whereby revenue is collected by 
means of licences for receiving sets, a part of which 
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is lianded over to the British Broadcasting Company. 
The aim of the Post Office should, the Committee 
thinks, be to obtain sufficient revenue from licence 
lees (a) to cover administrative expenses in connexion 
therewith with a .safe margin, and (ft) to provide the 
necessary contribution to the cost oi the broadcast 
programme. In the event of a considerable increase 
in the number of licences, the resulting suq)lus .should, 
it i.s suggested, be devoted (i.) to reducing the licence 
fee: or (li.) to improve the service ; or (iii.) to both 
these purposes, As the Post Office authorities esti¬ 
mate that the cost in connexion with the issue of 
licences is unlikely to exceed is. (td. per year per 
licence, an amount of 7s. ^d. per licence would be 
available, if rcijuired, to meet the co.st of all broad¬ 
casting services Tlie total miinbcr of licences issued 
up to the present is about 170,000. and there are 
about 30,000 applications for experimental licences 
held in .suspense, making a total of about ioo.ooo. 
It Ls impossible, of course, to say what is the number 
of unlicensed stations , it ls stated in the Report 
that the number is probably nearer ioo.ooo tluin 
ioo,<x)o. 'rhe ('omniiltee is of opinion that, if a high 
standanl of programmes ls maiiitamed, it is not 
unlikely that within a few years tlie number ol 
broadcast listeners may rise to a million or more. 
In view of tlie possibility of a verv considerable 
increase in the number of licences, the Committet 
suggests that under any new arrangement a sliding 
scale should be adopted in relation to the proportion 
of the licence foes to be paid to the operating company 
or companies. 

The Committee recommends that the marking oi 
apparatus shtudd be abandoned and one uniform 
i licence introduce<l for broadcast recc]>Lion and anothci 
I for experimental work. It is further recommended 
j that the broadcast licence .should be placed on salt 
I at J^ost Offices and issued on payment of tile fee 
\ without any formalities or questions. It is pointed 
out that the Post Office would thereby be relieved ol 
the difficult an<l somewhat invidious duty of deter¬ 
mining whether applicants are genume experimenters 
or not. With a view, however, of safeguarding neigh- 
liourlng installations from interference, it is rccom- 
nunideii tlial <a clause should he in.sertcd in the new 
licence in the following terms:—“ The station shall 
not be used in such a manner as to cause interference 
with the working of other stations. In particular, 
back-coupling must not be used to such an extent as 
to energise any neighbouring aerial.” Disregard of 
this condition should, it is suggested, render a licence 
liable to summary cancellation, and, further, that 
provision should be made for levying a penalty in 
cases where a licensee can be proved to liavc re¬ 
peatedly caused .serious interference. It is also sug¬ 
gested that for purposes of meeting cases where 
persons set up anti u.se unlicensed receiving stations, 
statutory powers should be obtained similar to those 
already pos.sessed by the Customs and Excise Depart¬ 
ment III connexion with the licences they control, so 
a.s to place the Po,stmaster-General in a position 
(ft) to call upon suspected persons to fill in a form 
of declaration showing whether they arc liable to a 
licence fee or not; and (ft) to accept a compromise 
fine in the ca.se of a minor default as an alternative 
to prosecution. 

Having regard to the existing agreement between 
the Post Office and the British Broadcasting Company, 
the Committee recognises that it would not be pos.siblc 
for the Postmaster-General to introduce any change 
in the present scheme whereby the rights of the 
Company would be adversely affected, except as a 
matter of negotiation between the parties thereto. 
It is of opinion that the immediate adoption of its- 
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reconnneiKlations as a witole would entail certain undertaking that, in constructiTig his apparatus, 
adverse effects on the British Broadcasting Company he will not knowingly use parts manufactured clsc- 
and its (onstituenl members. In consequence, the where than in Great Britain or Northern Ireland. 
Conimiftee suggests that if its rcconimenflations are Further, with the view of meeting the case of the 
carried out forthwith, the proportion of the licence 200,000 persons who are supposed to be in possession 
fee to l)c paid to the Company should be increased of unlicensed receiving apparatus, it is proposed to 
from 5*:. to 7,9. (.^d. per licence, .subject to the apphea- issue a special interim licence at a fee of 15.9. also, 
tion ot the sliding scale already referred to; this 7s. covering present apparatus, whether home-made or 
rate to take effect from November 1. if»22, when purchased and irrespective of its place of manu- 
broadcasl receiving licences were introduced. It is facture, provided that this licence is taken out before 
furth(!r recommended that the ptniod of the Com- f)ctober 15, In such cases no cliarge will be made 
panv’s ^e^■Isc(l hoeiicc should be extended for two for past usage, nor wall proceedings be instituted for 
years beyond the original term, i.c. to January i, the failure to comply with the law. The issue of 
1027 It IS proposed tliat in return for these con- the constructor's and the interim licences will be 
cessions the Company, on its part, shall agree (a) to continued until December 31, 1024, and, subject to 
the immediate apjilication of the scheme rwom- sanction by the House of Commons, the Postmaster- 
mended ; (h) to the revision of its articles of associa- General agrees to pay 12s. (>d. and js. Od out of the 
tion, in onler to provide (i) for dealers and retailers 159. and 10.9, broadcasting licences respectively to 
of wireless ajiparatus to obtain at lea.st one 1/. the British Broadcasting Company, The decision 
sliar<‘ in the Company. {2) for members of the public of the Postmaslcr-Gcncral to raise the licence fee 
to take up shares, if and whim fresh issue of capital to the home-constructor iias come as a real disappoint- 
is made, and {3) for securing ade<}u.ile representation ment to a very large number of them : to many of 
on the Board by the new mcmlKjrslnp. and (r) to this class of listener tlie increase of tlie fee from to«. 
the abolition of the depo.sit of 50^ now rwjmred from to 159. makes all the ditfereiice whether they can 
members. possess a licensed station of their own or do without 

Mr J. C. W. Keitii (the General Manager of the one altogether. 

Jtnlish Broadcasting Company), a member of the An agreement has also been come to between the 
Committee, makes a reservation as to the conditions Post Ohicc and the British l^roadcasting Company 
jiroposed in rehiLion to the issue of uniform licences for the modific<aliou of the articles of as.soc.mtioii of 
and as to the general apphaition of the scheme the Company on the hues recommended by tlie 
recommended ; he is of opinion tliat under the pro- Committee The licence now held by the (‘nmpanv 
posed scheme thi' interests of the l^ntish manu- ; will Ik- prolonged, on suitable conditions, to the end 
facturers will not Ix'sutlicumtU’safeguarded j of i<>20; proMded that tins Cornjiany gives a satis- 

()n the techuical side, the-('oniTmtto<‘makes certain factoiw' .service and is willing to erect additional 
imjiortant rotoinmen<lati<ms as to wave-lengths stations, shouhl the Poslniaster-(h*ner.il reipiiVL* this 
and the hours during wliicli broadcasting services to be done, it is given what is virtually a monopoly 
may be jiroMcled. It considers that arrangements during the unexpired period of the original agreement 
should be mailc for the gn^atest pos.sibl<- extension However, the rights of the Pfistmastcr General are 
of the existing broadcast band of wave-lengths reserved, in certain circumstances, from and after 
(350 to 425 metres), preferably bv th<- allocation of December 31, n>2) , thereafter not only niav he, 
a band from 300 to 501) metn’s, excluding 440 to j()o in appropriate cases, license other organisations, 
metres, anil that all possible steps should Ik* taken but he mav also give them an adeiiuate siiare of tiio 
to protect the band allocated to broadcasting from revenue arising from new licences The J^islrnaster- 
interference bv other scTvices. Thi- Committee General may further (without regard to geograpliical 
further suggests that the pres<mt restrictions on the area) license otiier services without witiidrawing 
hours of broadcasting should be rimioved, so that any jiart of thi* licence fees to which the Company 
additional liroailcasLiiig lacilities might be jmiMiled . m.iy he entitled. 

'I'hese changes, it is considered, can be icadilv intro- It is announccxl also that the Postmaster-tTeneral 
duced without detrunent to tlie other interests wiiich proposes at an early date to ajijiomt an Advisory 
have to be considered. Board, as recomnieiuleil bv the Committee, to assist 

In relation to the liroadcasting programmes, the him in all important cjui'stions relating to broadcast- 
('omnuttcc states that tlie British Broadcivstmg ing. ITcsumablv'this Board will be a statutory body : 
Company has achicveil a largo measure of success in whatever mav be tlie sources from which its riiember- 
gaugmg ,Uli^ public taste and providing programmes, slup is drawn, it is to be hoped that every care will 
and sugge^s that tliere shoiilil be a gradual extension be taken to avoid the creation of the inefficient type 
of broadcasting of news, under proper safeguards; of Board so strongly condemned, and justly so, by 
it is also urged ^hat more latitude sliould be given Sir Henry Norman in the special paragraph con- 
to the broaclcasting of special events without reganl tributed to the Report by him. 
to hours, t'lnally, the Committee places on record The action taken by the Postmaster-General on 
its conviction that the Po.stma.stcr-General should the Report of the Broadcasting Committee brings 
remain the final arbiter when any ijuestion is raiseil to a ckxse the deadlock which lias now for some 
as to wlial kind of matter may or may not be broad- months existed between the Post Office and the British 
casted. Broadcasting Company. It is somewhat unfortunate 

Contemporaneously with the issue to the public that the restoration of peace between the parties 
of the Report of the Broadcasting Committee, a to the original agreement has been purchased at the 
statement was sent to the Press by the Post Office; expense of a class, the home-constructors, who are 
therein it is announced that the Postmaster-General deserving of greater consideration than they are 
feels that it is not possible for the scheme recom- about to receive. It is not at all improbable that 
mended by the Committee to be brought fully into the course of events may cause both the Postmaster- 
operation immediately, but, with the view of the General and the British Broadcasting Company to 
continuance of the broadcasting services, he has regret that the recommendations of the Broad- 
agreed with the Company to the introduction of a casting Committee m relation to the introduction of 
con.structor’s licence at a fee of 15.9. for a hniitetl one uniform broadcast licence have not been at once 
period—the licensee must in such cases give an put into force. 
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'T'HE relationship of scientifically trained experts 
^ to the actual work of the world is much closer 
than at first sight would appear. The introduction 
of bronze and iron into the daily life of our ancestors 
inarke<l the initiation of epochs of an importance to 
civilisation only secondary to the advent of fire. 
Metals were prepared from their ores, and worked into 
beautiful and useful forms, thousands of years befora 
science, as now understood, existed. So far as wo 
know, the necessary knowledge and skill must have 
been arrived at by a process of trial and error; or, 
in other words, by the method of experiment and 
observation. There have lieen, from time to time, 
revivals during which the arts and crafts made great 
steps forward. These steps must necessarily have 
resulted from the revival in individual workers of the 
dormant interest and belief in experiment and observa¬ 
tion, no doubt stimulated by the generally increased 
activity of thought in the times in which they lived. 
The material progress of the pa.st has invariably been 
due to observation of the actual jibenomcna leading 
to experiment on, and observation of, tlie effect of 
changed conditions on these phenomena ; observa* 
lion followed by thought, leading to experiment, 
followed in turn by further thought. 

While the vast majority of our fellow-men have had 
neither the desire nor the capacity for experiment and 
observation, it is impossible to avoid the conclusion 
tliat there have been from the start of the human 
race individuals of tliia type to whom civilisation on 
its material side has owed practically everytliing. 
Of the etiually important element of tliought which 
must follow observations if these are to lead to 
practical achievements much might be said. While 
thought must be critical in the broadest sense, it must 
also be constructive. In the true pioneer it must, 
if need be, override the purely negative function of 
criticism, for without courage and cnthusia-sin in 
facing the unknown no real pioneering work can be 

’ AbstrKft of nn iiiWri'ss ib’livurt'd by Str (icorge llciUjy on Sc*pttinbiT 11 
nt tlx* opening! ol llu* iirw Mot^IlnrutcH] OcpAriciiCiit <>f the Uiuvcroiy irf 
MaDchest«i. 


done. This type of constructive thought in its 
liigher development is one of the rarest of intellectual 
qualities. 

The pioneers among the early workers in metals 
must, like their more modern succes.sors, have pos¬ 
sessed some strains of this great quality, thLs instinct 
which makes for progress. Here also we find that 
there has been absolute continuity in tJie evolution 
of workers in metals from our prehistoric ancestors 
down to tlie designers of this laboratory, which in 
itself is a visible expression of the latest thought and 
practice in the production and manipulation of metals. 
Oneof the laboratories here is named after Henry Cort, 
in memory of his epoch-making work on the manu¬ 
facture of malleable iron in Great Britain one hundred 
and forty years ago. This may be gladly accepted as 
an admirable illustration of the point that the qualities 
which make for progress are deej) down in the very 
nature of the individual pioneer, who, in many cases, 
owes little or nothing to the .systematic knowledge of 
science. In Cort’s case he knew the primary object of 
the free exposure of molten cast-iron rich in carbon 
to a moderately oxidising atmosphere in which the 
carbon was burned away, but it is improbable that he 
had any theoretical idea as to how the fibrous texture 
of the resulting iron was produced. By trial and 
error he definitely ascertained the conditions of 
atmosphere, of temperature, and of working at each 
.stage which would attain the desired result, and this 
knowledge he was able to translate into a workable 
proccs.s on a large munufactnring scale. 

While an exact knowledge of scientific laws and 
methods is a tool which must be placed m the hands 
of the future workers in, and directors of, the metal 
industnes, the material on which this tool is to be 
employed must be their own dose and personal 
observation of facts and phenomena, and time must 
be unsparingly devoted to the acquirement of this 
habit until it becomes instinctive and automatic. Let 
us not forget that, in spite ol our wide knowledge of 
scientific laws and phenomena, the skiUod craftsman 
may still be our model in this tvpe of observation. 


American Genetical and .Botanical Research. 


great amount of valuable research being 
^ accomplished in biology, genetics, and botany 
by the investigators of the Carnegie Institution of 
Washington is shown by the reports from the Depart¬ 
ments of Genetics an<l Botany in the Year-Book for 
i9'^iS of the Institution, lleports are included not 
only of the experimental work at the Station for 
Experimental Evolution near New York, the Desert 
Botanical Laboratory at Tucson, Arizona, and the 
Coastal Laboratory- at Carmel, ('alifomia, but also 
from men holding chairs in various American uni¬ 
versities, and from travel experiments in regions so 
far afield as South Africa and Australia. Only a few 
of the many lines of research of which this Year-Book 
contains reports of progress can even be mentioned 
in a short review. 

We may mention Prof. W. E. Castle’s continued 
studies oil inheritance in mice, rats, and rabbits, in 
which the linkage relations between groups of char¬ 
acters are being worked out on a basis sirnilar to the 
Drosophila experiments ; ■ and the further investiga¬ 
tions of Prof. T. H. Morgan and his collaborators on 
the constitution of the germ-plasm in that little fly. 
Prof. C. A. Kofoid reports the discovery of amoebae 
in connexion with such diseases as arthritis deformans 
(in bone marrow) and Hodgkin’s disease (in lymph 
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glands), and has also investigated various intestinal 
parasites. Mr. Albert Mann continues a mono- 
gry)hic study of North American diatoms. 

The work under the direction of Dr. C. B. Daven¬ 
port includes many diverse fields oi/ activity in 
genetics, eugenics, and animal beliavibur. Co¬ 
operative breeding with mice and dogs; the study 
by Dr. Banta of intcrsexos and eyeless variations in 
parthcnogcnctic Cladocera; the continued experi¬ 
ments of Dr. Kiddle oh the metabolism of sex and 
other problems in pigeons; the investigations of 
Messrs. Blakeslee, Belling, and others on variations 
and chromewome relations in Datura, some of which 
parallel conditions discovered in Ginothera a decade 
ago; pcdigrce.s of anstogenic and cacogenic families 
—these are but a few of the activities of this 
laboratory. 

In botany, the report of Dr. D. T. MacDougal from 
the D^ert and Coastal Laboratories is mainly con¬ 
cerned with physiological and ecological problems. 
The continued investigations of Dr. H. A. Spoehr and 
others on photosynthesis and other processes in the 
leaf have established a quantitative relation between 
photosynthesis and respiration. Dr. MacDougal con¬ 
tinues the study of various problems of hydration 
and penneability in the plant cell, including the use 
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rff a type of artificial cell. The dendrograph is also 
applied furtiier in the study <if the growth of trees 
and minute changes in the voininc <if the trunk. 

Tlie ecological work mehules a study by Dr. Forrest 
Shrevc of the faclons inflaeneuig the altitudinal dis¬ 
tribution of vegetation m An/.(ina,, various observa¬ 
tions by Dr W. S. Coojier on the strand vegetation of 
tlie Californian coast, and on the endemic conifers of 
the .Monterey peninsula. J->r. \V. A. Cannon reports 


an'^atmometer experiment tft^st the evaporating 
power of the air in the Kaifoo and other parts of 
South Africa, and a study of the tiittispiring power 
of various Karroo plants, including species of Aloe, 
Gastena, Cotyledon, and Protea. A similar senes 
of observation.s on Wclvvitschia near Swakopmund 
shows that its transpiring power is very low. Full 
reports of many of these lines of research arc either in 
preparation or will be published later. K. K G. 


The Mechanics of a Cyclone.^ 


A NOTJcWGltlTIY attack is made Viy Dr. V. H. 

* Rvd, in the paper refcircd to below, on the 
problem of tin; circulation of the air in a cyclone, the 
source of {lie energy ne(e.ssary for its maintenance, 
and the disposal of the rising air llie cyehine con¬ 
sidered IS necessarily “ ideal," with circular isolwrs, 
the pressure at any distance from the c-enlre being 
determined by an arbiLiary formula which gives good 
rc'siills for tlie l>ody of tlic cyclone but causes a dis¬ 
continuity at the liouudary. 

The first jiarf of the paper, enlilled " Prelimmancs," 
leads to u senes of fundamental ditterenlial ccjualions 
which cannot be integrated, and in the second part 
a graphical method of solution is developed, by winch 
tJic Hir-patiis appropriate to the pressure di.stnbulion 
are constructed. 'Dns undhod is next appheil to the 
more important case in wiiicii a uniform pressure 
gradient is superjioscd on the original circular isobars 
’i'he results are shown both as actual paths of air 
particles and as a synchronous representation of 
actual wind such as we See in a daily weather ch.irl. 
In both cases the jiresentation appears to be m good 
agreement with Nature, hroiii the air-paths .so cem- 
strncted it is (*asy to coniput<' the variation of the 
surface area occupied by anv given mass of air, and 
conscfjueiitly the regions of rising and falling air. 
This is done for the surface, in i'lg which is re¬ 
produced here (Fig. 1). The figures represent the per¬ 
centage value by which the area changes in an hour, the 
broken lines referring to contractions (/ rising air), 
and the full Iine.s to dilatatums. The region of falling 
air in the north-west cpiadrant is of great interest 
anri receives an important verification, with which the 
author was apparently not aajuainted. in a chart 
.showing the distribution of weather with reference to 
the centre of a depression v'bu h crossc<l England m 
November 1015 (A. K. M. Geddes m Meteor. 

Soc . 4j. i<,i7, p. 15). 

'J he third part of the paper applies the results so 
obtained to the construction of a picture of the mechan¬ 
ism of trav'elling cyclones, supporte<i by an actual 
numerical example. The ordinary temperature dis¬ 
tribution results at great heights m a .system of open, 
nearly parallel isobars corresponding with winds of 
great velocity at the cirrus level, this is tenned the 
stationary .system, and from the nature of its origin 
it extends with decreasing intensity nearly to ground 
level. Hence a travelling cyclone can be divided 
into four parts, namely, the ground stratum ; the 
lower stratum of the free atmosphere m which the 
velocity of the wind arising from the stationary 
system is less than the speed of the cyclone; the 
central part of the cyclone, in which these two are 
equal; and the higher stratum, in which the velocity 
of the wind from the stationary system is the greatCT. 
The resulting ]>ressure distributioas, wind velocities, 
knd vertical motions in these layers are studied, and 
combined in a description of the circulation of the air. 

‘ l*uWikationtr Ir.i dot Djuske Metcor'doghkf MvMelelser Nr. 

•, MelcorokHiifal l*robloniv. i • Jr.-ivcUinn Cyoloncs. Uy V, H. Ryd. 
Pp IV+ 134. (K]»bvnh.ivn: G. E, C. Gad, 1933.) 
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The conclusion is that the air which is thrust up in 
the jiortion of the cyclone with negative coefficients 
cannot escape until it reaches the highest stratum 
referred to above , 111 this stratum it is earned for¬ 
ward out of the sy.stem. The same conclusion applies 
to the dcseeiulmg air, whicli is sucked from the 
higher stratum to the gnimul level. Hence the 
“ stationary system " provides tlie energy of the 
cyclone, and the author considers that in most cases 



the decay of an AtUantic cyclone is due to the dying 
out or disturliance of the staLionaiy^ pressure field —« 
conclusion which require.s further elucidation. In the 
last chapter attention is brieily tlirected to the agree¬ 
ment of these theoretical results with actual observa¬ 
tions of the direction and speed of cyclones and the 
vertical and horizontal distribution of temjieratiire, 
including the existence of a " cold front," which is 
thus shown to be a consc<iucnce, and not a cause, of 
the formation of a cyclone. 

The paper is highly mathematical in treatment; 
this IS, of course, necessary in a .scientific account of 
new work, hut it is unfortunate a.s being likely to 
deter the reader without a high mathematical equip¬ 
ment, although actually much of it can be read 
without mathematics. In view of the great interest 
at present taken in the '* polar front" theory of 
cyclones and the importance of this vindication of 
the older view, it is to be hoped that the author will 
shortly present us with a more popular account, 
including more illustrations from Nature. -It would 
have been better to have avoided attaching two 
different meanings to the symbol R, even though no 
confusion is caused thereby. 
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Universitj^nd Educational Inteiltg^ence. 


Abkrdekn. —The following assistants have been 
ippointefl; Anatomy, Mr. A. Lyall ; forestry, Mr, 
R. V. Laing; mathematics, Mr. J. T. Lawrence ; 
latural philosophy, Mr. li. IL Gritlilh ; pathology, 
Mr., J. F. Davidson; physiology, Mr. j. Fiddes; 
jurgerv, Mr. W. Anderson. 

Cambridge. —Of the additional annual grant of 
^0,000/. from the Cnivcrsily (jrants Committee, 
innounccd by the Vice-Chancellor in his annual 
iddress to the University, a sum of 4000/. annually 
Tom the total is eur-markcd for the next ten years 
or the Women’s (kilieges. 

St. Andrews — The induction ot ProJ John Head 
.0 the chair of chemistry in the Thiited College, and 
it Prol. Adam Patrick to the chair of medicine in the 
University, took placi* m the Hall ot the University 
\ibrary, St. Andrews, on Frulav, October 5, at 4 r.M. 


Speaking at a pnze-di.stnhulion ceremony at the 
Maharajah of Kasimbazar’s Polytechnic JnMitute, the 
iev\ \'icc-('hancellor of the University of Calcutta 
dessed Capt Pelavid’s scheme fdesenlH^d in Nati'rk 
)f August j(>, {()22, p. 2 (i 8) for establishing in JJengal 
:o-onerative educational colonies in which pupils 
.vould .spend a considerable jiart of their time m 
"cnninorative eniploN’inent on farms and in work* 
•.hops. *' Povs following the school and college courses 
AS they are now, r<‘sembl<?.” he remarked, “ a flock of 
■.heeji rushing over a precipice,”—referring to the 
:iotorioiis overcrowding of tlie occupations for whic.h 
Alone those courses uftord a suitable jirepanition. 
The scheme, however, notwitlislanding its endorse¬ 
ment by the former \’ice-C hancellor and many other 
Talcutla notables, still hangs fire, for want, a|iparently, 
:){ the funds necessary for making a start. 

ThJ'' foundation stone of the first of the permanent 
huilclings of the University of Western Aii.stralia 
was laid on September 1 by the lYcnner of the Slate. 
Sir James Mitchell. This building, which is being 
erected for tfic natural science lecture rooms and 
laboratoiie.s, is phicod on ri.sing ground overUKiking 
Melville Water on the Swan i<ivcr. The southern 
aspect of tlic building and its general design will give 
every facility for microscope work. It is projioscd 
to proceed next with the transfer of the <!epartments 
of cheiiustrv, pliysics, and agriculture iK-fore remov ing 
the arts faculty and the administrative sections 
from the pro.sent temporary buildings in the centre 
of Perth city. The engineering school is already 
on the permanent site, having lieen in 1014 m tlie 
Crnwicv Mansion House on the transfer of the estate 
to the University by tlie (Government of Western 
Australia. 

Progress in Jiome economics education during the 
years itj20-22 is described m Bulletin No. 6 of 1923 
of the United Stales Ifureau of Education. A 
general demand for retrenchment in schcxil exjieiuHture 
led to proposals in many part.s of the country for 
eliminating home cixmoniics as well as music, art, 
industrial arts, and agriculture from school curricula, 
but a reaction 'speedily ensued accompanied by a 
marked stimulation of local interest in the teaching 
of these subjects. Meanwhile, the campaign for 
economy had improved the teaching of siicn subjects 
as cool«ry through necessitating the use of simpler 
and less expensive methods and extreme care in regard 
to the quality of the resulting products. One of the 
most admirable modifications of home economics 
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couraes was the devotion of increased time afi<l 
attention to training young women in child care and 
welfare This training has been linked with the food 
courses m high schools through individual pupils being 
^made ros|x>nsil)le in the later stages of their work for 
the nutritional condition of some younger child. The 
food courses have lliemselves been markedly changed, 
cooking processes receiving less, and nutrition and 
dietetics gr«itor cniplia.sis tlian fornuTly. 

Recent awards of Industrial Bursaries and Over- 
.scas Science Hescarcli Scholarships by the Royal 
Uommission for the Kvhibitum of 1S51 are as follows. 
The names of the noininulmg institutions an; m 
brackets, hiditafyial liursarirx • J. M. Todd (Uni¬ 
versity of Efiiiilmrghb W Mcdirtney (Heriot Watt 
College. Edinburgh), 0 . B. Hamilton and D Murray 
(Uiiiversitv of (Ma.sgow), (G. (G p'orrest {Unuersily of 
St Aiulrews), 'T Etheriilge (University tif Birming¬ 
ham). A (G Oates (University of Bristol), \\ Allen 
(Universitv of Lecnls), W B. Noddings and F.. K. 
Knight (Univ'ersitv of T.iverpool), tG. Lindlev (Uni¬ 
versitv of Shettieid), 1 *' 1 ”. Ridley (IIniv'crsitv of 

Durham. Armstrong College), J S Wilson (Uni¬ 
versity (‘ollege. Nottingham), J 1 '. Smitli, j M. 
Kadcliffe. an<l W. A T’, I'lslier (University of Cam¬ 
bridge), P England (Universitv of London; 
King's ('ollege), W K J Budgen (Umversilv of 
London * ivast Ixmdon College), A Taftcl (Uni¬ 
versitv <»f Ixmdon (buversitv ('olli'ge), (» A. 
Ikmiiyman (Imperial College of Science and Tech¬ 
nology). J R. Jfow’lamls (University t'ollege of \ortli 
Wales, Bangor), .\. R. Brown (University College of 
South Wall's and Monmouthshire, Cardill), (.), C». 
J'Gvans (Universitv College of Swansen), A (Gotfey. 
R. K. L Tricker, and ('. R. Smith (University of 
Manchester) .SVn'i/o’ I^fscur&h Siho/ayaliip^ : J. h' 
Lehmann, Phvsics (University of Alberta), I. li. 
McHartic, Physical (^hfmi.stry (University of Mani¬ 
toba),\V. L Webster, Idivsics (University of Toronto), 
r< \V. E B Harman, Physical Chemistry (Umvorsity 
of New Zealand), f, H. Martin, Physics (Universitv 
of Mellioiirm;), E. Lions, Organic Chemistry (Uni¬ 
versity of Sydney). 


Societies and Academies. 

Pares, 

Academy of Sciences, September 17—M. Joseph 
Boiissinesq in the chair.—The president announced 
the deutli of M. J. VkjIIc —P. ViUard : The true colour 
of clouds. It is generally admitted that the true 
colour of clouds is w'hite, and that the colour effects 
ol>sorvc<l an* due to the coloured rays of the sun at 
sunrise and sunset. From the results of twenty 
years' olwervaliotis the author believes that thi.s is 
not always the case and that clouds may jiossess a 
colour of their own, not ner-e.ssanly wliito, cilthougli 
illuminated with pure white light \'an<ilions of 
colour have been noted during the disappearance and 
rc-lormatiou of hglit cumulus clouds.—P. Sergesco : 
The distribution of the cluiractcnstic values of the 
nuclei of Marty N(.v, y) -A(.t)K(.v, v). — Antoine 
Zygmund : The Ricmarin theory of trigonometrical 
.senes.—Georges j. Remoundos : A property of 
elimination and algebroid functions.—O. M. ‘Tino : 
The jKi-ssagc from the theory of the fundamental 
Fredholm functions to that of the fundamental 
Schmidt functions.—Serge Bernstein : The mathe¬ 
matical demonstration of Mendel's law of heredity.-— 
A. Petot: A characteristic difference between the 
modes of action of front and back brakes. It is 
shown that there is a fundamental difference between 
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the action of front and back braking on a motor-car. 
The latter arrests only the motion of translation 
of tlje car ; in the former the brake also affects 
the car’s movement of rotation round the vertical. 
—L J. Simon and M. Frerejacque: The action 
of dimethyl sulphate cm salicylic acid, mctliyl .sail- 
ej'late, and methoxy.salicyhc acid. Suljihonation and 
melhylation. In the absence of water, methyl 
.sulphate and salicylic react, giving three siibstance.s, 

C,ll,(()}l}(COXH»)S(),il. (',H«(0H)(CCV:H,)S0,CH„ 

and t,l-l3(()(.'H,)(C()gCH,)S(.>sH. 1'lic trimethyJ sul- 
phonnted derivative i.s not produced.—Ch. Courtot 
and A. Dondelinger ; Some new .secondary bases of 
the indeiK' senes •-Paul Dumanois : A method of 
air-drying. A scheme lor preventing tlie moisture m 
air rc.tcinng absolute alcohol or {letrol stored in bulk. 
- I‘. Vincens: 'I'he as^icrgillomycosis of bets*.— 
J<. Herpin: Ictliology and development tiJ Nereis 
canilnta. 
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CMMsil pour I'l^omtton de U Her. Rap|>ort« 

(•t Proc^i-VwipBl 4iii jptuiiiong, Vol. 81: Rapport Atlantiqne- 1922 
(IHvanx dn ilHftau Continental .AtlanAQue) (Atlantic Blope 

Committee). PuRHMp 'I'aMe tie Dr. Bd. L« Danuia. Pp. 464-lt> 
planehes, (Oopenhimll^. F. et File.) 

Hmitheoinan Miscellinoou* Oollactlomt, Vol. 70, No. 2: History of 
Wftotric Light. By Henry Srhnwtler. (Publication 2717.) Pp. xiii+1'5. 
Vol. 70, Na 8 : On the Fossil Crinoid Family Cutiltocrinidir. By Frank 
flpriitKor, (PwWIcaLion 271«.) Pp. 41-f5 plates. Vol. 76, No. 4 ; Keiwrt 
on Cn^oiMvative Bdncatiotial and Besearcli Work carried on by Die 
Kmithaonian InsULittion and ila Branches. (PubUcation 8719.) Pp. 8U. 
(Washington: Smithsonian Institution.) 

I’rorwdiiigs of Mie AristolBlmn Society. Now Berles, Vol. 28: Con- 
taining tlio Papers read lioforo the Hnclety dnriTig the Forty-fourth 
HesaioM, 1922-192.1. Pp. d+ 2 K'). (London: Willmms and Notgate) 
S&s. net 


Diary of Societies. 


MONDA r, OtTonan if>. 

itnVAi. OK 8rni.Ki>NH or Ksf.iANn, ot 5 —Prof .Slmttock: 

NmCMlM. 

iNSTiniTFOK Makihb JSKOiNtKiiS, Jsf., at (>.;«).-Rstraoidmaiy Gem ini 


S\ D.NliV 

Royal Society of New South Wales, .\ugusl i. — 
Mr. K. II. C'ambage, ptesidcnt, m the chair.—S. Dodd ; 
Cancer of llic ear of slieej): a conlnbuUon to tlic 
knowledge of chrome iriitalion as .1 secondary factor 
m the causation of cancer m llie lower animals, 
('ancer of tlie car is rather common in .sheej) in 
Au.slralui. liars irom 47 sheep so affeeltd were 
examined imcroscopically: 9,2 were fouml to be 

flehnitely o])ithchomatous ; y sitowed a condition 
of clironic inllammalion only, and 0 were in a pre- 
cancerous stfige. An allected sheep received alive 
was ke]>t under observation ; five months later the 
imd<nc cervical gland showed signs of enlargement. 
Six nmntlis ailei riic.eipt the slieep w<ls killed and the 
autoiisy showed piacticaliy the whole of the ear to 
be carcinoinaton.s. The tacts presented supjKirt the 
view that a chronic irrUaUon. naturally (x-currmg, 
niav load to cancer m the l<)wj,‘r animals. - 1 . S. Cash 
and C. ]•, Fawsitt: ’Phe e.slmiation of cincol m 
essential inls by the Cocking jiroee.ss. riu; method 
consists in mixing the oil with n-crcsol in certain 
fixed proportions and finding the freezing point of 
tlie mixture, llie method is more easily carried out 
than any of the other methods usually employed for 
C'stimating cincol. The results are at least as accurate 
a.s those obtained in other ways and the accuracy can 
be increased by taking into consideration the density 
<)f the oil.—}J. J. Hynes ; investigatiom* by the late 
C. O. Hamblin into the Helmintiiosporium disciisc 
of wheat. Pathogenicity te.sts indicated that the 
strain of Hchninthosporiuni isolated from MarshaU’s 
No. 3 wheat at Cowra 111 November lyzo is a true 
para.sitc of the wheat plant, capable of causing a 
“ Foot-Kot ” condition and also lesions on the leaves, 
becd from diseased plants when sown gave nsc to 
healthy jjlanls. The “ Foot-Kot ” condition was 
observed at Cowra in u)2i on 150 different wheat 
varieties. Spores of Helnunthospoiium were found 
on Slav rye, skinless barley, liotdeutn murmum, 
Bromus inermis, B. stenUs, and spear grass. 


TUKSl>AY, Octohrh 1G. 

ll<»VAL8<iciETy OK M«Jii Ink, Kt 6. Rpiiputl Mentuip. 

ItoYAi. PM«iT»mAi*nu‘ SouiicTV OK Unr-AT lUtiTAiN, at 7.- J. (5. Marslmli: 
Tlio Bttt-k I’ngo of a Ncwupapi-i', 

Hotai, Amthhokolooiuai. Ikstiti'ik, At 8.15.—I’lof. K. Newberry and 
oUiHii*: IfiNcnAHion on TheOjigm of (JuILivatcil I’iante. 
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Scientific Papers and Books. 

“ Of making many books there is no end: and 
much study is a weariness of the flesh.” 

NE of the problems which scientific investigators 
have to face is that of the great mass of literature 
with which they are supposed to make themselves 
familiar before they proceed along the road in which 
their intere.sts lie. It is almost impossible in these 
day's to keep in touch with everything published, even 
in a single department of science, hy all the scientific 
societies and institutions of the world ; and the result 
is that the announcement of an interesting observa¬ 
tion or experiment is frequently followed by a claim 
for priority from another worker in tlie same field. 
Creative work of the first order is of course very 
rarely anticipated in this way, but determinations of 
propertie.s, measurements of values, niiservalions of 
.structures, records ol particular effects, and so on, 
are often duplicated and sometimes lead to discussions 
into wliich unworthy intputations are introduced. 

Such puliliiations as tlic International Catalogue of 
Scientific Titeraturc and the Royal Sniriety Catalogue 
are useful as guidance to what has lieen published on 
various .subjci'is or by different workers, and several 
.scientific .societies publi.sh collections of abstracts 
periodically, while the excellent Subject Index to 
Periodicals issued by (he T.ihrary Association pro¬ 
vides a means of ready rclerence to tlie titles of many 
papers worth attention. I'licse and .similar aids can¬ 
not ))c neglected Ijy investigators engaged in original 
siientific work unless they are indifferent to what 
h;is been done, or is being done, hy others in the same 
fiehl. It is said that a government official who had 
lieen largely respon.sihle for securing a grunt for the 
International Calulogue of Si-ientific Literature once 
asked a dlstinguisiied man of .science whether the. 
('atalogue was very useful, and was astonished at the 
reply: “ T do not know, Ijeeause I have never u.sed it.” 
Few people engaged in researeli are, however, .so 
original that they can afford to take thi.s risk ; for, 
like wise inventors, tliey realise that unle.ss they know 
what has already been produced they may waste 
much valuable lime in doing something for which no 
claim for originality can afterwards he substantiated. 

The numerous original papers which reach Nature 
office every week in publications of societies and as 
separate reprints, afford us an idea of the difficulty 
in which every scientific investigator must find him¬ 
self. Wc cannot attempt to do more than mention 
a few points of prime importance or wide interest 
selected from these papers; for merely to give the 
titles of them all would occupy several pages every 
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week. Kvcry paper received is, however, sent to a 
contributor familiar with the general subject and not 
likely, therefore, to overlook anything of outstanding 
importance. Our columns of Research Items, and 
short articles which follow them, represent the result 
of such eclectic surveys of a body of Hteiuture which 
increases in volume every week, and from wliich 
limitations of .space permit only a few specific poinl.s 
to be described. Nothing more can be reasonably 
expected in a general scientific newspaper such as 
Naturk, the main appeal of which is to the .scientific 
world as a whole and not to a specialised section of it. 

Jt is even more difficult to decide how to deal with 
the great mass of .scientific books now published than 
it is with jiapers. Within I he past four weeks, for 
example, we have received no Ics.s than 150 volumes, 
almu.st all of wlu<h Iiave distinct characteristics and 
many of which merit extended notice, on account 
cither of the po.sition.s oi tlie authors or tlie interest 
of the sul)jects. It is obviously imjwssible, liowevcr, 
for us to review more than a fraction of these volumes 
without destroying tlie balance and the <*haracter of 
our columns. Our monthly list of Recent Scientifu' 
and Technical books includes biidiograpliic details of 
every book received, as well as of olliers, and this 
should serve as general guidance to the various works 
being issued on .scientific su!>]crLs. By publishing 
all tlicse titles we are able to chi for books what it 
is impossible to undertake for single jiapers or memoirs. 

As regards reviews, experienc'o shows that those of 
tlie essay type, which deal with the subjects of the 
books broadly and descriptively, are most widely read, 
and therefore serve the bc.st puryioses of both author 
and publisher. Summaries of the contents of the 
various chapters of a book, with comments upon them, 
are mure apjiropriate in prospectuses and advertise- 
Tnent.s than in the columns of a journal which aim.s 
at interesting its readers in the progress of science 
generally, and not alone in the special portion of the 
field in whicli they are themselves working. A review 
should, however, be a judgment as well as a descrip¬ 
tion ; for readers are guided by it in their decision 
whether to add the book to their librarie.s or not. 
Differences of temperament arc sometimes responsible 
for the same volume being praised by one re\'iewer 
and condemned by another of equal authority. Some 
reviewers are always kind, while others are always 
critical, looking for faults rather than for points worthy 
of commendation. To this class belonged the reviewer 
who concluded his notice with the words “ We have 
not found any mistakes, but no doubt there are some.” 
If a book contains a large number of errors, probably 
the lx;st plan is to neglect it altogether. We prefer 
not to print lists of such errors, but to send them 
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to the author or publisher, who is always grateful to 
know of necessary corrections of this kind. 

The authors who are never satisfied with the treat¬ 
ment which their works receive are those who evolve 
elaborate theories, or assert new principles, without 
sufficient knowledge to understand how untenable 
their views are. If their works arc not noticed, authors 
of this type nourish the grievance that there is a 
conspiracy of the .scientific world against them. It is 
useless to publish a short notice stating that the work 
has no scientific value or is fundamentally unsound. 
What such authors expect are discussion.s in detail 
of the points they raise, though no one else would be 
likely to be interested in such discussions. 

From our point of view, the size of a honk affords 
no standard of the .sjuice which may appropriately 
lie given to it. Interest of tlie subject and distinc¬ 
tion of the author are the chief claims to attention. 
A slender volume may thus be mure worthy of extended 
notice in llie form of an essay review than one of a 
thmusand or more pages. With the best intention in 
the world, however, space cannot be found for adequate 
notice of all such works now jmblished. Necessity, 
and not inclination, determines what can be dealt with 
in this way, and from the rest it i.s only pos.sible to 
select some for notice in our Bookshelf columns. What 
we particularly dc •.ire authons and publishers to under¬ 
stand is that the sending of a hook for revievs creates 
no obligation to publish a notice of it. All that wc 
can undertake is to examine the book and to .send it 
to a reviewer witli an invitation to contribute a review 
of a prescribed length, or to include it in a parcel of 
books with a request to select a few of the best for 
notice. The rest appear only in our monthly lists. 

Even with these limitations, the ronge.stion of 
reviews and minor notices is always severe, and we 
are never able to outrun the flood of literature which 
continually threatens to overwhelm us. It would be 
easy to publish every week an equal number of reviews 
and other notices to that included in the prc.sent 
issue, and yet not exhaust the pile of books which 
merit consideration. Critical minds may deplore this 
abundance of prmted pages, but to us it seems that 
most of tiic books have some original characteristics 
of style, substance or treatment, and we must confess 
to a feeling of sympathetic regret for the authors whose 
works have often to be dismissed somewhat summarily, 
purely on account of considerations of space. They 
should be as grateful as we are that leading workers 
in all branches of science are willing to examine books 
carefully, and to make some of the volumes subjects 
of such interesting and useful notices as those which 
continually appear in the columns of Nature, and are 
represented by the reviews included in the present issue. 
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^ The Scope of Science. 

The Domain of Natural Science: the Gifford lectures 
delivered in the University of Aberdeen in 1921 and 
1922. By Prof. E. W. Hobson. Pp. xvi + 510, 
(Cambridge: At the University Press, 1923.) 
21^. net. 

R. HOBSON’S important book falls into three 
main divisions: the first consists of four lectures 
and describes his general philosojihical pu.sition, or 
rather, as he would prefer us to say, his view of the 
nature of science and its relation to philosophy; the 
second, l>eing in fact the bulk of the book, comprises 
fourteen chapters, giving a survey of the development 
of scientific thought in all its main branches from 
mathematics to biology ; the third, which is a sort of 
epilogue, brings the book witiiin the terms of the 
Gifford Trust and deals with the limits of natural 
science and religion : this is the last two chapters. 
We will say a few words uliout each in turn. 

Ur. Hobson’b general view of tiie nature of science 
agrees with tluit of Mach and Karl Pearson, lie 
c.xplains it cur<‘full\ and frecjiiently, and arranges tlic 
main substanee of the lectures .so tiiat they depend on 
this thesis and illustrate it. In this view a scientific 
theory is “ a conce])tual scluime, de.signed by tlie 
s}mthctic activity of the mind, working witli the data 
of perception, for the purpose of representing particular 
classes of .sequences and regularities in our percepts.’' 
It has nothing to .say u.s to the reality, or non*rcality, 
of anything behind phenomena, notiiing as to efficient 
or final cause.s. It is an intelle<-tual shorthand, enabling 
mankind to deal more and more economically and 
effectively witli the facts ot perception wluch crowd 
in upon us. 

Dr. Hobson is very careful to remind us of the 
implications of this point of view at every turn in his 
argument, and it is especially congenial to his own 
mathematical mind. For this reason lie has been able 
to give us an exposition of the doctrine, quite un¬ 
exampled in England, if not abroad. Mathematics 
obviously illustrate the thesis best, and he shows us, 
e.g., how in dynamics the failure sharply to distinguish 
the conceptual statement of scientific law.s and theories 
from statements as to percepts has obscured the true 
nature of science. We can speak and think clearly 
about a conceptual body moving in conceptual space 
according to definite numerical specifications, whereas 
there is no meaning in the assertion that a body moves 
uniformly in a straight Ime in physical space. In the 
same way Dr. Hobson quite rightly treats Einstein's 
theory of relativity as a conceptual correction of the 
Newtonian conception : not as a revolution and, above 
all, not as a new philosophy. 
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Jt was certainly a happy thought on the part of the 
lecturer to turn his general argument into a sort of 
generalised history of science, and a happy liberality 
on the part of tlie Gifford Trustce.s which enabled them 
to include it within the comers of their scheme. 
Histories of science arc much in the air just now, and 
we are constantly seeing .small popular books issued 
on some aspect of the subject, generally biographical. 
Here wc have a .survey by a master of tiie fundamental ' 
science of all, who has for years interested himself in 
general .saentific development, and applie.s an acute, 
impartial and cautious mind to a statement and an 
estimate of all the leading theories, especially the more 
recent, in physics, cosmology and hiolog)'. It is a 
most careful and substantial work which will be of the 
greatest service Ui future toilers in the same .field. 
For between the popular histories and tlic specialist 
and the philo.sophical—of which thi.s i.s an eminent 
example—tlicrc is still a gap waiting to be filled by a 
concrete, lively, up-to-date survey, such as Mrs. Fisher 
attempted in the 'seventies and ’eighties. 

Dr. Hobson’s survey requires careful Heading, as it 
has arisen from careful and tljorough thinking and 
writing. He pa-vses from weighing and delimiting the 
determinist physical siEcmes of science to a similar 
comj)arison and cstiniate of dynamical theories,' hTom 
this to a discussion of the con.servalion of mutter and 
eneigy, a .sj)i)ere which give.s him .sc'ope fur penetrating 
application of his general theory. What is to be under¬ 
stood by the statement that matter can be neither 
created nor destroyed ? If wc mean a substratum, 
substance itself, not identified with any physical pro¬ 
perties, but the bearer of them, we remove our principle 
from all po.ssibility of vcrifi('ation and make it a bare 
philo.sophical assertion with no direct relation to the 
world of pertrpls, outside the domain of natural 
science. 

This discussion is followed by a full account of the 
recent electrical theories of the nature of matter and 
of the various manifestations of radio-activity. Two 
chapters discuss cosmical theories and Einstein ; four, 
biology in general, the living organism, heredity, and 
the evolution of species. In all, the same balanced 
judgment is maintained, with the same readiness to 
keep and inculcate an open mind towards the indefinite 
expansion of scientific truth. Thus, while not accepting 
the adequacy of any determinist scheme at our present 
stage of thought, we arc not to consider that there are 
any barriers which will prevent “ even larger tracts of 
phenomena from being correlated with deterministic 
descriptive schemes.” In the realm of life, while 
allowing full force to the contentions of Driesch and 
the Neo-vitali.sts, he tells us that we must be prepared 
to contemplate as a possibility that the ultimate 
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answer to the question, “ Wliat is the distinction 
between living and non-living matter ? ” will he that, 
within the categories oi science as here expounded, 
there is no final distinction. 

One is not surprised to find in the application of 
. this theor>’ of the nature of science to the question of 
religion, or rather of theism, in the two concluding 
chapters, that Dr. Hobson’s attitude is frankly, com¬ 
pletely and impartially agnostic. He examines the 
various forms of theistic belief very briefly and points 
out their diflicultics. He also—and this is perhaps 
the most valuable part of this section—indicates the 
change which has taken place in the line of defence in 
recent times. In pre-Kantian times the defenders of 
theistic theories based them on evidences of design, 
on the ui)jectivc universe. 'I’his Dr. Hobson dis- 
mi^\ses witii the remark that tho.se who argued from the 
mechanism of the world to a (jreat Mechanic forgot 
that the wntchmakcr has liis material supplied ready 
to hand: his de.sign consists in the adaptation of the 
Tnatcrial to bis own idea. The Great Mechanic 
ol the universe has to supply his own material, and il 
is prcci.sel)- in understanding the origin of tlie material 
it.sdf, the life itself, that the .supreme difficulty lies. 
The more recent arguments front design arise from the 
purposive acti\'itie.s, tlie entdechy as Driesch names it, 
of particular organisms, not from a general pur|K)se in 
the universe as a wliole. 7 'lu‘ arguments which now 
appeal most to mankind—apart from these puriKisivc 
activities of individual living bt'ings- an* llie need of a 
Universal Rational Min<i to ju.stif)- and act as a UisLs 
to the general intelligilulity of tlie universe ; and the 
moral argument, that we need lla* <-on<*e)>tion of an 
Ideal being to su])})ly the notions of value towards 
which mankind is always striving, and which he does 
not find in the Imtnlde origins of Hfc towanls wliicli 
scientifii research is constantly pressing him. This 
latter attitude dates in its modern prominence from 
the work of Kant. On the ionner our author aptly 
quotes from Dr. Rashdall; “ \\\‘ cannot understand 
the world of wl)i<-h we form a part except upon this 
assumption ol a Unixersul Mind lor which, and in 
which, all that is exists. Such is t)u‘ line of ihmiglil 
wliieli presents itself to some of us as the one al>s<j- 
lutely convincing and logically irrefragable argument 
for estaldishing the existence of God." 

Here Dr. Hobson leaves it, lieing content in this {xirt 
of Ids argument, as in the rest, to state the rival positions 
wbich he considers either that science has not yet 
conquered, or that do not properly belong to science 
at all. For his own view of science, as a man-made 
scheme bringing together, clarifying and co-ordinating 
our percepts for our own convenience of thinking and 
appl>ing our thought to action, a purely human 
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s^thesis is quite sufficient. The perceptual domain 
is such that whole tracts of it, and processes in it, 
are capable ol description by rational schemes; and 
these schemes are so far justified by successes in the 
past that we can see no limit to their extension in the 
future on the same lines. These lines are, truthful 
observatiji^^the simplest hypothesis which co-ordinates 
the facts* Ind verification by a subsequent return to 
Nature. The progress which man has made in framing 
such schemes so far surpasses what he has achieved 
either in ordering hi.s surroundings or improving his 
own nature, that we are justified in treating it as the 
index of his advance. It was the most remarkable 
and permanent achievement of the Greeks. Its return 
in the sixteenth t entury marks the beginning of the 
modem world. Its dominance in the present age 
confronts us with our most serious problems and 
inspires us with the strongest source of hope for their 
solution. F. S. Marvin. 


A Reconstruction of Polynesian Culture. 

The BelieJ m Immortality and the Worship oj the Dead. 
By Sir James G. Frazer. Vol. 2 : The Belief among 
the Polynesians. Fp. ix-f447. (London; Mac¬ 
millan and (b.. Ltd., 1922.) i8f. net. 

N I’olynesian ‘nylhology llic god fishing in 

the waste waters <»f j)rinu'\'al Giaos, hauls up 
the Island world at the end of hi.s line. It requires no 
less skilful a fi.slicnnan to bring u)) agmin tlie Polynesian 
world of savage life and cu.stom from the chaos of 
insufficient and skittered data embedded m travellers’ 
and mis.sionaries’ retords. Sir Janie.s Frazer, by the 
present volume, deserves to take his rank beside the 
primeval fishers—though his work of re.scumg a world 
in dissolution must have been much le.ss joyous and 
probably more diflii'ult than that oi the earlier sports¬ 
men. 'fhose w'ho know the immense rlidlculty of 
extracting truth from amateur ethnographic material, 
and of giving it scientific and literary form, will be alile 
to appreciate the industry and genius cnnUiined in 
this latest contribution of Sir James Frazer. 

There is probably no more, fascinating chapter of 
ethnography than the life and cu.stoms of the Poly¬ 
nesian islanders, as they were before European con¬ 
tamination, The jiresent volume is the he.st all-round 
picture of Polynesian life available, for here, as in his 
other books, Sir James Frazer gives more than he 
promises. The title indicates that the research will 
be concerned with native beliefs in immortality and 
w'ith the w'urship of the dead. In order not to tear 
t^e suliject out of its context, however, Sir James 
describes the Polynesian ideas of the next world 
against the background of their religious and magical 
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creeds, and thrse again he places within the setting of 
tribal life, not forgetting to give us a picture of the 
physical environment. 

Thus, in one archipelago after the other, we receive 
a vivid though fleeting vision of the lofty volcanic 
peaks, the forest-clad slopes, and the shaded coral 
beaches where clearings, smoke, palm plantations, and 
gabled roofs indicate the sites of villages. We arc 
then led over the settlements,ehown the eager gardeners 
and the skilled fishermen at work, the talented and 
industrious artists carving and decorating various 
objects with their fantastic designs, the indefatigable ' 
manufacturers weaving mats, shaping and polishing 
stone implements, building canoes, and erecting huge 
houses. They are doing all this, in pre-European 
times, with the aid of stone implements only, without 
the help of any metal. We see the adventurous sailors 
setting out on .some distant expedition, whether as a 
semi-religious, .semi-dramatic company of wandering 
])erlormers in the Society l.slands, or a.s a formidable 
raiding party in Samoa, ur as a trading e\j)edilion 
from Tonga to Inji. We are shown some of tlic strange 
an r hcenltmis eii.stoms of the S«-iuth Sea Ishmdeis, 
where a natural c.Miberanee and a loucli ol artistry 
redeem them of their cruder features. I'lie ceremonial 
and festive hie oi the jslaudei's, eulminaling in the 
.\reoi perfornuuves of the Otahitians, is recorded here 
m a \<‘ry i ompiele manner, and the trituul i.aiition 
an<l eonstniLtue talent of Sir James allow us to learn 
all liiat IS guiiume and true about tiiesc inslitiKKnis of 
which much nui.st, alas, remain for ever a mystery. 

It IS impossible Uj .summarise briefly this masterly 
acooiinL 01 Polynesian civilisation, giving due ron- 
sideration to the diflerem e.s as well a.s to ilie .similarities 
between its various branches. The great umtormity 
()f this eullure is indeed remarkable m a ])eo])lL’ scattered 
over a wide area in .small and isolated coimmimtics. 
Linguistically they are so alike that one must .s|x-ak, 
as Sir Jame.s does, of one Polynesian language witli 
dialectic \-arieties. In soi’ial organisation they show 
a remarkable uniformity in .structure, with their 
permanent village communities, with the simple system 
of kinslnp terms and the institution of social rank, 
hereditary and hedged round with taboos and ecre- 
monial observances. Rank gives also jiolitieal power 
in a highly developed chieftainship or kingship carried 
almost to deification. In economic pursuits they are 
.similar, cultivating the same staple plants (taro, sugar¬ 
cane, bread-fruit, kava, and palm), and showing the 
same gaps and developments in arts and crafts. 

But, for the student, the differences between the 
various Polynesian branches arc quite Es importai^t 
as their similarities, and tbe present volume will be 
of special value and interest just because it docs not 
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lump all Polynesians together, but gives a series of 
monographs, on the Maoris of New Zealand, on the 
inhabitants of the Tonga archipelago, oa the Samoans, 
the Hervey Islanders, the Otahitians, the Marquesans, 
and the Hawaiiaps. 

In each chapter, the local beliefs in immortality 
occupy a dominant position, though always kept in 
proper proportion within the general picture. It 
would be useless to summarise each type of Polynesian 
afterworld. Like their customs and institutions, like 
their decorative art and mythology, the paradise of 
the.se natives is at the same time fantastic and beautiful, 
quaint and romantic. Horn of hope and fear and human 
presumption, as all such beliefs are, it' is a dream¬ 
land built up on the pattern of tliis life, improved and 
yet formidable, attractive and yet never really de.sircd. 

There is no doubt tliat the beliefs in human im¬ 
mortality, together with the fear of the dead and the 
hope of their Iwncficent intercession in earthly affairs, 
have lieen among the nio.st imiKirtant moulding forces 
of human religion. The chnmicli'.s of these licliefs, 
ranging over tlic whole world and over all levels of 
Civilesatioii, winch Sir Jame.s Frazer is now giving us 
m one volume alter the other, will rank among the 
miest miportanl documents for the study of eompiira- 
tiic religion. For the pre.sent, Sir James, engrossed 
ill the quest ol tile imniorlalily of all the peoples of 
the woilfl, seems to be olilisimis of hi.s own : ill this 
descriptite \olunie. as in the ))re\ious one on .Australia 
and Melanesia, lie wisely resists the temptation to put 
forward brilliant theories and daring hypotheses. But 
tlicise wild know Sir Jatne,s’s method realise tjiat before 
Iraming any theory lie (ins to study the facts, to collect 
world-wide material, and examine it by the compar¬ 
ative method. Cnlleitctl with tbe author’s width and 
depth ol outlook, with his unrivalled gri]) of sources, 
and Ills genius tor an aihround jireseiitation, it is given 
out to scholars, who will thus liave before them all the 
facts bearing on this problem of highest importance, 
ftnt all antliropolugists hope, of course, that there will 
come a last and i rowning volume in this .scrie.s, in which, 
as in tlie fourth |)art of his “ Totcinism and F.xngamy," 
.Sir James wilt ilevelop another of his theories which 
have so greatly inlliienccd modern humanistic thought. 


The Rise of Civilisations. 

rite Cambridge Aimeiil History. Edited by J. B. 
Bury, Dr. S. A. Cook, F. E. Adcock. Vol. i: Egypt 
and Babylonia to 1580 B.c. Pp. xxii + 704 +12 maps. 
(Cambridge: At the Univensity Press, 1923.) ,75f.nct. 
Hli most valuable and scientific part of this work 
is the first sixth of the volume, by Prof. Myres, 
which is an elaborate correlation of Tertiary geology, 
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climate, conditions of life, and movements of races. 
Tliou'^h the detail mi^ht ho gleaned elsewhere, the 
realisation of ilio manner in wliirh each change con¬ 
ditions others, tlie presentation of the continuity of 
this pre-liistory, and the living sense of the realities of 
existence, put plainly to tlie reader the complexities 
of tracing the history of man. Such a mass of detail 
cannot be at all a final statement; the knowledge that 
!ia.s lieen gleaned in the last fifty years is much too 
fragmentary as yet. \Vt can welcome this as a piece 
oi courageous tharling, whii'ii will show' where the 
lilank piace.s he, and make us realise the value of 
scattered items whicli may l.ie fitted into plaix;. 

Aiiove all, Prof, Myres has the lusloncal sense w'hich 
IS needed for success in interpreting the facts of an* 
thropfilogy and arclueology. His altitude about some 
essential matters may be noted. He accepts fully the 
jiroduction of skull form and features by conditions 
of food and life, yet also accepts the racial character 
ol skulls. Tile waiting prolilem is that of the time rc- 
(juired to alter racial types under different conditions; 
this is not loui'hed on here, for the gmid reason 
tliat thert' lias been no general study ol it as yet, 
although It is at the basis o! antiirojHilogy. He accepts 
tlie unity of Kuropean and Mediterranean changes of 
level in glacial times; tind he takes the longer scale 
of human relation to glacial e])oihs, as according 
better wtLli evidences from the Nile, lie regards the 
Mousten.in work, of the tiiird glaciation, as having 
been annihilated by the Aurignacian jicople arriving 
from the S.W. The Solutreans he accepts as coming 
from the N.K. steppe, perhaps derived directly from 
Acheulean w'orker.s,und flowing across Kuropc, forming 
the earliest people of Scandinavia, {massing dowm into 
Egypt, and also southward to Susa. Thus the unity 
of culture in these regions is arce])ted. Tlie Capsian 
was a ruder style, originating in North Afrii-a and posh¬ 
ing uj) as far as Helgium, leaving kitchen middens, 
w'hich jioint to a communal halut. The Magdalenian 
jieople arc regarded as only an Atlantic branch ol the 
Solutrean in a harsher chniatc; but the appearance 
of liiat tyjie of work in Egypt seems to show that it 
was not so local, and would lie due to a definite move- i 
ment of a people. 

Coming to later times, tiie Highland or Alpine peojile 
are jiostulatcd as extending over all the mountainous 
region from Armenia to l^rance. When we look at 
the various races already pushing about in the world, 
it would be incredible that along two thousand miles 
of unfavourable country one race sliould jiersist 
without spreading dow'n into better lands on both 
sides. I'he type is here derived from the food con¬ 
ditions of a forest people who lived mainly on fruits 
and roots. The principle of skull type being conditioned 
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by climate and food seems the only explanation of 
the similarity of Alpine people, and we may talk of 
an Alpine ty|)e, while by descent the people might 
lielong to a dozen different races living in the neighbour¬ 
ing plains. This mountain life appears to confer 
dominant qualities on the people, when mixed with 
other races. Tlie .so-called Armenoid is supposed to 
j have come from the Asia Minor plateau ; but if the 
type depends on mountain life, why should it not 
equally liave grown in the Lebanon or North Syria ? 

The supreme value of pottery as archaeological 
evidence is lovingly expounded in two pages, after 
which there is a careful aci'ount of the Lake culture, 
the Danube peopIe.s, Anau and Susa, the Mediterranean 
culture, the Beaker folk, the Bronze users, and the 
ilalstatt age, explained by several original maps. 
This work has laid down the first stage of a science, 
by forming a continuous and consistent scheme of 
the wliole, by which each fre.sh detail found will have 
its value us confirming or correcting this framework 
of our concejilions. 

The other chapters which rjeal with the age ol 
artislH' and written records are sound statements of 
what is now' know'n, and avces.sible in other works. 
The most original parts are on t)ie early Babylonian, 
by Trof. loingdon, und on tlie curly Aegean, by Mr. 
Wacc. In a vol ime so rrow'ded w'lth detail there 
must be many differences oi opinion, which it is im- 
possilfie to note here. 'J'he treatment of historical 
material m general does not freely sacrifice it to the 
internal consciousness of the German school. We 
may note in passing that glass was nut an Egyptian 
invention, but was very rarely introduced from some 
outside source during thousands of years, before it 
l)ccumc suddenly very common after the. conquest of 
Syria, 1500 B.c, (daze was know'n from the earliest 
prehistoric age in Egypt, but it is not likely to have 
been inventc^i by that culture. The long priority of 
Sumer und Elam before the civilisation of Egyjit is 
well stated by Prof. Langdon. 

However much work tlie writers have put into this 
book, they have Ixien crippled by the editors not 
allowing illustrations. The ideal of the publication 
is far too lilcraiy. Even the age of Acts of Parliament 
needs some material representations to understand it, 
and to write of times in which the whole evidence is 
material, without using any illustration, is dancing 
in fetters. It would be as practicable to write ot 
palaeontology without a figure of a fossil, or of geometry 
without a diagram. The salvation of this work would 
l)c to issue an explanatory volume of small figures of 
everything named here, and in a second edition put 
in numbered references to the figures. 

W. M. F. P. 
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The Genetics of the Fowl. 

Heredity in Poultry. By Reginald Crundall Punnett. 
Pp. xi + 204 + 12 plates. (London: Macmillan and 
Co., Ltd., 1923.) loj. net. 

ODERN genetics is founded in great measure 
upon the results of experimental breeding 
A'ork with material which, in the opinion of the average 
vtock-breeder, cannot be regarded as a “ real ” animal. 
r<) him, Drosophila melanogaster, and all that pertains 
thereto, is far too remote to have any bearing upon the 
peculiar problems of the man who raises stock for profit, 
lie does not understand why Drosophila is unique as 
genetic material. The experimental biologist must 
have an animal with few and l^eteromorphic chromo- 
■.omes; it must be ea.sily and cheaply kept under 
laboratory conditions; it must exhibit a very varied 
rharacterisaiion and it must breed rapidly, producing 
large numbers of offspring in each generation. 

It has to he confessed that to the l)rcodcr of pedi- 
grei'd stock, the geneticist has i)ut little to offer that 
can be applied wjth profit to the art of breeding speci¬ 
mens of the establi.shed bre.cd.s —and this is the occupa¬ 
tion of the most successful breeders. Tlic breeder 
has drawn up lus own standards of excellence, usually 
in a])soUite ignorama* of tlie scientific princi])Ies which 
undoubtedly underlie hi.s art, often indeed in direct 
defiance of the.se principles, and ims set Iiimself the 
task of attaining them. In many ca.scs he lias suc¬ 
ceeded, and it may lie ac<’epted that the success of the 
makers of the modern breed of domesticated animals 
must have been achieved i)y methods whicdi were 
not violently in discord with tlie principles of heredity 
which have been disi’loscd comjiaratively recently by 
the geneticist. Hut these prin<-iples were in operation 
kmg hehu'c tlie geneticist discovered them, and it wa.s 
not to be expected that their discovery would result 
in any profound modification of the breedcr’.s practice. 
Certainly, tlic science of genetics can offer to the breeder 
of pedigreed .stock the means of interpreting his suc¬ 
cesses and his failures, but it is to the creator of new 
breeds, to the improver of the old, that it can promise 
most. It can offer more to the breeder of liighly fertile, 
(juickly-reproducing stock than to the breeder of cattle 
or sheep. 

Moreover, since at the present time almost the 
entire weight of the modern chromosome theory of 
heredity is carried by the dipteran Drosophila, the 
British geneticist is seeking other suitable experimental 
material. The organisation of the National Poultry 
Institute has provided him with a unique opportunity 
of employing the fowl: there can be no better material 
for the geneticist working in a research institution, 
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the function of which is to aid the breeder in the solution 
of his problems. Research is being more and more 
concentrated in institutes, and aiiove their doors the 
slogan “ Knowledge for its own sake ” is not inscribed. 

In such institutes it is necessary to use material 
with which the community at large is acquainted, so 
that its co-operation may be secured, and after all, the 
study of the phenomena of inheritance in the fowl is 
equally as thrilling as that which c-entres around 
Drosophila. The geneticist cannot readily aid the 
fancier wlio is dealing with charaders so fine that from 
the point of view of genetics they demand an outlay in 
expenditure and meticulous attention by no means 
commensurate with the theoretical value of tlie results 
likely to lie obtained ; hut liis intere.sts coincide with 
those of tlic utility poultry man who is eagerly demand¬ 
ing knowledge of the mode of inheritance of such 
characters as fecundity, broodincss, egg-colour, and 
fertility. The geneticist can, in using the fowl as his , 
material, add considerably to our knowledge of the 
principles of heredity, and at the same lime can bring 
much-needed as.sistance to a most worthy section of 
the comnmnily. 

Indeed it was with the fowl tliat Bateson, mure than 
twenty years ago, first showed that the principles 
enunciated by Mendel, then newly di.scovcrcd, applied 
to animals as well as plants. It is certain tiiat had 
the work of Bateson and I’linnclt, wliich immediately 
followed tills, been properh' appreciated and adequately 
financed, tlie present position oi Jiriush genetics and 
of the science of genetics apjdied to animal breeding 
would have lieen very different tu-duy. It is true 
that Prof. Punnett lias been (arrying out experimental 
breeding work w-itli jxiullry for twenty years, and that, 
as his book indicate.^, he lias made most valuable 
contributions to our knowledge of the genetics of 
the fowl; but what he has done is but a fraction 
of what he could liave done, had he not been eni- 
liarrassed by insufficient material and inadequate 
accommodation. 

It seems tiiat at last Prof. Punnett’s difficulties are 
to be removed, for under the auspices of the National 
Poultry Institute he i.s to be given the opportunity 
of carrying on his work under .satisfactory conditions. 
At one time it seemed as though the scheme would fall 
through, for the response to the appeal for subscrip¬ 
tions towards the funds of the Institute was somewhat 
tardy. His book appeared most opportunely and 
greatly strengthened the appeal of the leaders of the 
poultry industry in England. It showed clearly what 
had been done by the geneticist working under diffi¬ 
culties, and provided a vision of wliat could be done 
when these difficulties were removed. Its reception 
by the poultry breeders of the country provided an 
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indiciilitm of the eagerness witli which tlie “ practical ” 
man is turninj^ to the man of science for infonnalion. 
To tlie poultry-breeder tliis hook is indispensable, for 
it ^'u e.s a Concise jneture of all tliat lias been done by 
the geneticist working with poultry up to the end of 
i')22, and no poultry-breeder can afford to disregard 
the fails with whi<h the book is cranimcd. To the 
biologist tlie book will have a different interest: it 
will serve as a luiiditiark in tlie history of the genetics 
of the iowl, for in the next decade great ad\ances are 
due. Jn Anu-rha, in Australia, in Russia, and in 
Britain, much com entrated experimental breixling 
work IS in progress. 'I’he plienoinena ot linkage are 
now being investigati'd, l»it owing to the greater 
complexity of l!u‘ i hromosonie constitution theie 
are seven large pairs ami at least nine .small pairs oi j 
cliromosomes, it appears it cannot be expected that 
progress will be as ra]>i<l and speitacular in tiu* fowl 
as it lias I)cen in the case ot Drosopliila. To those ol 
us who are working witli the fowl this Ixiok is a gieut 
stimulus; Brof. I’unncirs 103^^ edition shall bear 
witness to what the geneticist can do,given opjMirtunily. 

K. A. K. c/ 


Essence and Existence. 

S(t’f>fms'in and Jininal Failli : hifrodticOon lo « 
Sy\'{fin of Plulasofdiv H\ (Jeorge S.intayana. I'p. 
xii i .^14. (London, Boinb.i) and S\dney: (on- 
slable and Co,. Ltd., f2.s. net. 

'I'hc I.ife of Hca'^on : Or the I'hau'': oj Ihiinan 
Fro^rciS. By C»c-orgo Saniavana. Si'cond edition. 
In 5 \ols. Vol. f : Jnlroduction and Reason in 
(ommonsensc. Pp. xix-t-jpi. Vol. 2: Reason in 
.SocK’lv. Pp.viti 1205 N’ol. Heason m Religion. 
Pj). i\ 1 279. Vol 4. Reason m Art. I’p. ix 1 2.^0. 
Vol. 5 : Reason in St leme J’p ix 1 ,?2o. (London, 
J’>omba\ and .Sydney : f’on.stable and (0., Ltd., 
jy2.^) Hs'. net cadi \’()I. 

M r. SANTAYANA iuis a wonderful gift of expres¬ 
sion and writes witli a distinction and i harm 
which are an unending source of delieht. Vet lie 
leaves his readers with a .strange uiisati.sfied feeling 
not free from a touch of rescntineut. lie is a true 
{)oel, who can write prose with all the rhythm of verse. 
Born in Madrid ot Spanish parents, lie tells us that 
he lias chosen our language for Ins literary expression, 
thougli It IS not his native tongue, because he c*on- 
siders that so far us containing truth is concerned 
one language is us good a.s another, and he prefers 
ours. Also, wlmt is truly admIrabl^in a philosopher, 
he finds it adequate. When we read, liow'ever, his 
sustained but pleasant and well-balanced soliloquising, 
NO. 2816, VOL. 11 2] 


wc cannot but wonder why he should suppose that 
we are interested in his w'ant of interest in what 
interests us. Yet this is the whole Lurden of his 
philosophy. 

Mr. Santayana told us in a recent liouk that when the 
War came it found him at Oxford, and he remained 
there, apiwrently because lie could look on without 
taking jmrt,indifferent to the result, and comparatively 
undisturficd. He was content to leave the issue to 
the .statesmen and .soldiers; the foil) and the wickedness 
of It rniglil sadden liim, but his care wa.s lluit it slioiild 
not attadi him or jiuade his philosophic calm. In 
the same spirit lie now contemplates the scientific 
revolution in mathematics and jiliysics w'hich has 
produced in our imie an mtcUectual ujilicaval. It 
mlerests him, of loursc; he thinks it may mean that 
lie IS living lo sec the emergence of a new eontej)! of 
nature, a new' cosniolog), comparalde wilii those of 
Heracleilns, Pythagoras, or Democritu.s, hut us a 
philo.soplier he has no part in the matter, and the 
issue, whatever it !>e, will not disturb him. He 
glories in the fact th.U lie does not understiyid the 
new' prim iple and is lasil) and eoiulorlablv warned 
off the alli-mfit to undeistand it. H<' knows he has 
not the tei finical equipment of tlie mathematician, 
and so he must ami will accept the new disioNcry 
wjienever the mi.tliemnl a lans and piivsirisis tell him 
the)- are agreed. 

It IS ])ossib!e thoie are many students ol suenee 
w'ho wdl heartils ajqmne this maxim of the aloolness 
of phihisophy from all :t<-tual seieniifii rcseanli. It 
seems to express exactly wiial ilie gteal scientific 
leaders of tlie nineteenth icntury weie always insi.simg 
on, the positivity of phvsK's, the speculative mtlhly 
ot metaphy.su s. (lladly will liiev respect the moralis¬ 
ing, .soldoqui.sing, mvstn ismg jiiiilosojjjier, <‘spermlly if, 
i like the uutiior we are considering, he lie endowed 
i With poetic genius, so that he will not inlcifcre with 
the .stern experimental work m wlacii science is engaged. 
But if that ideal would suffice for tlie Iasi century 
it fails utterly lo satisfy the present. The coming 
of liie theories of relativity has changed the whole 
aspect of the scientific world and the whole attitude 
of men of science lo jihilnsojihy and of philosophers 
to men of science. Science and philosophy arc now 
engaged in a conjoint undertaking, the adaptation 
of the humim mind to a new eosmogon)' forced upon 
it l>y the nccc.'ssity of fitting experimental fuct.s into 
natural conceptual frames. 

What then, in the present state of our science, has 
Mr. Santayana to tell us which i.s positive ? What is 
the substantive part of his contribution ? He has 
something very definite to .say, and whether he knows 
it or not, and whether he cares that it should be so 
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)r nof^ it proves to be singularly in accord with the 
;ignificance ai|d direction of the new scientific theories. 
it tells us \\e is a materialist, but adds that it may 
)c he is the only philosopher who is. All that this 
:eems to mean is that, with Spinoza, be seeks the unity 
)t the world in an ol)jecti\-e and determini.stic principle 
•ather than, with Leibniz, in a subjective and creative 
innciple. TTe is no more muterudisl in the ordinary 
irce])tation of the term than Sjnnoza i.s atheist. Ills 
heory, however, merits the attention of exjKTi- 
nenlahsts. 

ITis theory is that “existence'* is not a datum. 
^Ve can ha\'e rxi image of it and no idea ol it. We 
icccpt It with “ animal faith ” What is “ given ” to ' 
.lie miml in knowledge is not the cAvv/mc of <»hje<‘ls 
inil their This is true of the mind itself, of 

Lhe ro}^ifo er^^o hum^ equally witli tlie objects ol the 
[>h\'sical World. L.ssence is not a subjective eject: 
it i.s objective in tlie lullest m<‘aning of the term. 
This lejeclion ol e,\isten<e as a datum is oi s^winal 
bignificunce in pliilosuphy, for it serves to separate 
Mr. Santayana from the realists with wlioiii his 
“ in itenalism *' would seem naturally to assoiiaie 
him, Irom tho.se wlm, like Pnif. Alexander and Prof. 
Lloyd Morgan, insist on tlie nnjiortance of assuming 
the existence of the non-mental world, even though 
it mav need to t>e accepted “w'ilh nalunil piety." 
Hut It IS of peculiar signirnance in science; lor li 
Einstein and the orthodox relativists are right, science 
has no longer any u.se wdiateser h»r tins relic of an older 
World-view and its pious yireservation is a superstition. 
SiiTitavana’s docinnc therelon-, winch does not rejed 
existence but denies that it is a datum and excludes 
it from knowledge, is singularly m accordance with 
the theory that in ]ih\'siial science we are not <on- 
tcmplating absiihite existence but co-ordinating 
phenomena by means ol invariants. Tlie “animal 
faitii “ which makes us believe the exi.steiu'c of a 
datum IS not the phiIoso])iiismg w'lll to Udieve or 
reason for Ixdieving; it is the ordinary man’.s intuition 
or instinct. 

What then is essence, nr rather what are the essences, 
which Mr. Santayana presents as the objective reality 
of things known ? To the philosopher it is perhaps 
enough to say that they are the Platonic Ideas inter¬ 
preted in a modern way, a concept which recalls 
Croce’s lesthctic images, except that cs.scnccs are not 
the creations of a fantasia, or the expressions of 
intuitions, hut passively discerned object.s. Wc are 
more interested, however, to know what i.s their status 
in science. They are, we are told, the indispensable 
term.s in the perception of matters of fact and they 
render transitive knowledge possible. They arc dis¬ 
tinguished therefore from “ bits of .sentience ” or pure 
NO. 2816, VOL. I 12] 


sense-data, on one hand, by their external reference 
and from existents or pure cxi.siences, on the other 
hand, by their relaledncss. The \-aluc of the doctrine 
to science is then that it takes us beliind all such 
philo.sophical distinctions a.s primary and secondary 
qualities, universal and particular ideas, abstract and 
concrete terms, giving u.s at once what i.s ultimate 
in the reference to reality, Mr. Santayana takes as 
an illu.stration the colour (juality “ yellow.” I may 
sec a biiltereup, the intuition is then a sen.sation ; 
or I may see it w'ltli my eyes shut, it i.s then an idea 
or a dream ; or 1 may see it with nu eyes o|x.'n when 
there is no buttercup there, then it i.s hallucination. 
Whatever lx* the diflercncc in the mode of apprehending 
or in the object of reference, tlie es.sence yellow i.s 
one and identical. 

To .see tbe rcle\ancc of this theory to scientific 
research w'e have only to recall tlie endeav’our of Mach 
to conslru<-t science out ol the relations of .sensi'-data. 
Mach found he had to lall liack on a cpiite arbitrary 
hvp()thesi.s ol imrallchsm. How different his tusk 
might liave appeared liad he had this conception of 
(•.SNoncc. His diOicully was to get to existence, and 
this demands belief, If, on the contrary, with Mr. 
Santayana, we start fn^m tlie realm of essence, which 
demands no Ixdief, w(' may at once find conclusive 
reasons lor believing that sundry intuitions of parts 
ot It exist in fact. Thus disonminnlinn of essence 
brings loo a M'onderhd ilearne.s.s to the comprciien.sion 
of the nature of .scientific research. All data and 
descriptions, all terms of human di.scour.se, are c.s.sen<“es, 
inexistciU. Existence is an intuilion, mexpre.ssiblc, 
not knowledge but ignorance, a ])urely animal faith. 
The di.stmction eul.s .suenre free from all the jier- 
plexities and antmomie.s wliii'h arise wlien reality 
IS identified with exislciK'o (c.g. tlie non-cxislencc 
of the jMist and future, the inextensiveness of the 
jiresent). 

Having expounded this important di.stinction of 
es.scnce and existoni'e, Mr. Santayana then proceed.s, 
somewhat to our surprise and with at lca,st the appear¬ 
ance of complete incon.sistcnry, to select from the 
essemx's tlic phiIo.so}>hical concept of substance and 
the naturah.st I'oneept of matter to be tlie foundations 
of his new Jerusalem, a system of philosophy which 
wc are led to exix'it is .shortly to appear. We look 
forward to it with deep interest, fur the present intro¬ 
duction show's him inspired with a new vision and 
emboldened to undertake constructive work. His 
book closes with a critical epitome of the lilstur)' of 
modern philosophy in which, except Spinoza, each 
leading philosopher is pched with epigrams, and 
ironically dismissed. 

II. WiLDON Carr. 
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Evolving Biology. 

Oullinc’i of I'lvohitionary Biology. By Prof. Arthur | 

Dfindy. Witlt (ilo.sbary of Teclinical Terms. Third | 

edition, revised and enlarged. Pp. xliii+481. | 

(London : (. onstable and (^o., Ltd., 1923.) 165. net. 

E extend a weleome to this revised and enhirgcd 
edition of an exceedingly u.seful book, which 
lias been a l'a\ourite since it was first published .some 
ten years ago. 11 is an introduction to the study of the 
pnncijjles of liiology, well thought out by a teacher of 
experience, who has himself made important contribu¬ 
tions to the scieni e. Tliere are five parts, dealing with 
the following sul)]e<‘ts : tlie structure and functions of 
organisms and tlie eell theory ; the e\olution of sex ; 
variation and heredity ; the theory and evidence of 
organic cN'olulion, with particular insistence on ada])ta- 
tions; and, finally, tiie factors ol organic evolution. 
Wliat gives the hook its particular merit, in addition 
to the indis]>ensabk‘ qualities of lucidity and good 
judgment, is its concreteness. Prof. Dendy i.s always 
bringing the studcuit into iota h witli concrt'tc examples 
wliK'h illustrate the jirinciples discussed and enable 
th<' reader to gel a firmer grip. 

There is throughout thi‘ hook a scientific good humour. 
Thus when the author i.s discussing such a thorny 
(juesLion as the transnussibility ol indn ulually accjuired 
somatic modifu ations, he is temperate in his language 
and jiulicuil in his surv'C'y. lie does not dogmatise and 
lie does not suggest that tlie only tenable jiosition i.s 
Lamarekian ; and yol he is not in the least wobbly, as 
this (juotation may show. 

“ On tlie tvholc, then, the available evidence .seems 
to indicate that suddenly and exceptionally acquired 
eharacter.s. siieh as mutilations, arc nrcasitmally but 
onlv rarelv inherited to .su< h an extent as to he retog- 
nisable, w'hile, on tiie other Iiand, characters w'hich arc 
due to the continued action of .some external .stimulu.s, 
extending perliaps over mativ generations, in tlie long 
run become so firmly impressed tqion the organism 
that tfiev affcit the genu cells as well a.s the somatic 
cells and thus become truly hlasiogenic.” 

We laqipcn to tliink that tliis is a mi.sinterjiretation 
ol the evidom e, but our jioint is that Prof Dendy puts 
the problem lieforc the student in an eminently fair- 
minded fashion. 

'Pln' autiior wishes good speed to the investigators #f 
the cheniR.al and jfiiysical proce.sses that go on in the 
li\'ing body. but he denies tliat the formulae of chemistry 
and ])!iysi<-.s can be made to cover all the phenomena 
of life. 

“We may, peihaps, believe tliat, as living matter 
became mure and more complex in its structure, it 
entered progressively into new' energy relations with its 
environment, which became more and more unlike 
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those exhibited by inanimate matter, until at length 
they passed in some res|)ect.s altogether beyond the 
reach of chemical and physical explanations.” 

This appears to ti.s to be, oR the whole, the scientific 
|X)sition at present, though the wording is a little sugges¬ 
tive of the idea that mind is a resultant of complexi¬ 
fying proteins and energy-relations, which i.s absurd, as 
Kuclid used to .say when he wa.s tired. Moreover, it is 
open to question whether there us any “ inanimate 
matter ” anywhere. But what w'e wish to say is this, 
that if we shared Prof. Dendy’s non-mechanistie view's, 
as we do but more also, then we should not entitle a 
chapter “ the mechanism of evolution.” Tlie point 
i.s that evolution transcends mechanism, and, if that 
IS M), it IS a pity to say mechanism when you only 
mean modus aperavdi. For there can be no doubt that 
if one says “ mer hunisni ” often enough in reference to 
vital processes, [people will end in helieving'us, and we 
sliall believe it ourselves! 

We have referred only to a crumpled rose-leaf, for 
we really think that 11 k‘ book is as good as any hook 
has a riglu to he. It j.'* singularly attractive 111 every 
way- beautifully printed, with man> interesting illus¬ 
trations of great interest; and it is a personal deliver¬ 
ance. Most alteration, naturally, has been made in 
tiie part dealing witli hrreditv. Tiiere is a valuable 
glossary, but we think it was a psycliological mistal^ 
to put It in tlie forefront oi the hinik. What a thorny' 
liedge to these fair pastures! 

_____ i 

Natural History of Pheasants. 

A Monograph of Ihe Bhtasanls. By William Beebe. 

In 4 volumes. Vol. 4. Pp. xv 4-242 4-23 colouri^d 

plates + 27 photogravure plates 4 6 maps. (London : 

11 . F. and G. Witherhy, 1922.) 12I. jo.?, net. 

HE fourth and final v'olumo of this great 
Monograph ^ treats of the golden ])heasanls 
(Chrysolophus), the bronze-tailed peacock pheasants 
(Chalunib), the peacock pheasants (Polypleclron), the 
ocellatcd phcjusants (Rheinardius), the Argus phea.sanls 
(Argiisianus), and tiie peafowl (Pavo). 

Tliese groups comprise forms of surpassing beauty 
of plumage and remarkable habits. The Hfc-Iuslories 
of a numl.ter of the spccie.s treated of were prevdously 
unknown, since no ornithologist had ever jienetraled 
the remote fastnesses in which their lives arc spent, 
while in the case of otlier.s much remained to be learned. 
Mr. Beebe’s researches have lifted the veil which has 
hitherto masked the ways of many. 

To the illustration of the seventeen species and sub¬ 
species here described, twenty-two coloured plates 

* l*n:vious iioturs rclutiiiR tw ibU Monogr.iph ai>peatcd in NatukE, vcl. 
102, ji. 302. \ol n7, p 2JS ; .ind vol. 110, p. 105. 
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are devoted; twenty-seven exquisite photogravure 
plates depict tiieir haunts, nesting sites, courtship 
and dancing places; while a series of maps ^lustratc 
the geographical distrilnution of all the forms. 

Regarding the two species of Thaumalea, the golden 
and Amhersts’ pheasants, tiiough both have long been 
familiar in captivity or in a semi-domesticated state, 
yet little or nothing was known of them in their native 
haunts. This is well illustrated by tlie ca.se of tlie 
former bird. Although this beautiful .species has liccn 
kept in captivity for centuries (e,ven prior to 1747 in 
England) yet in a wild state probably no other pheasant 
was so absolutely tmknown to naturalists. Mr. Beel)c, 
however, succeeded in penetrating the bird’s exceed¬ 
ingly remote retreats and gives a graphic account of 
its home-life in tlie deep rugged mountain forests of 
Central China. Ifere he w itnessed its wonderful court¬ 
ship, in which the gorgeous ruff of the male plays an 
important ])art, but all his endeavours, however, to 
find its nest were unavailing, and it still remains to 
ho discovered. The .same great dUlicullies were 
experienced in the search for the Amhersts’ pheasant. 
For many days the bird rt'mained but a phantom, 
until al last a glimpse of “its royal .self” was pre¬ 
sented in its remarkably fine home m the forests on 
the frontier of Yunnan and llurma, where it iiaunicd 
■'i, the stee]> sides of lofty valleys traversed by rushing 
^ torrents. Here tlie author .saw the coik.s in all their 
glory of ruff and body-])Iumage, and beautiful beyond 
if descri]>lion. Apart from tlie pleasure of recording 
. their actions. Mr. lieebe was not able to add much 
to the little already known, and failed to find a ne.st. 

From discussing tin; typical pheasants the autlior 
proceeds to treat of tho.se of the .\rgus group (Argus- 
*ianin»), commencing with the hron/.c-tailed peacock 
])liea'>ant ((!lialuni.s). This gcnu.s inc.lude.s two sjiecics 
whicli are confined to tlie Malay .States and Sumatra 
respeclividy. Both are rare in their native luuints 
and in collections, and have never been kqil in captivity. 
Practii ally nothing was known of their life-lusbiries 
prior to tlie author’s investigations. The Malayan 
species {C. inopinatus )—“ a true bird of the wildne.ss ” 
—inhabits tlie dense jungles of tlie central mountain.*; 
of the Peninsula. Hitherto the knowledge of this 
species has been derived from .skins, and many day.s 
passed after Mr. Bccbe reached its haunts, wdiich 
ranged from humid dark ravines to summit ridges 
where warmtii and brillumcc prevailed, ere he wa.s 
able to cati'h even a glimpse of the bird. Eventually 
he came acro.ss a party from which he secured a speci¬ 
men, and was .shown a nesting site on the side o( a 
rocky defile. The Sumatra .species {C. chaluriis) is 
an inhabitant of the interior of that great island, 
where no white man has seen it alive. 
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The peacock pheasants (Polyplectron) are ornamented 
with many gorgeous metallic ey’e-spots, which are 
most developed in the male and are displayed by 
him during courtship. Mr. Beebe found the grey- 
backed species (P. bicalcaratum bicalcaratum) occurring 
singly or in small families among the mountaijis of 
Bunna and Western China, where they are shielded 
by terrible growths of lliorn cane. They seldom fly, 
but skulk through tiic jungle in the day-time and 
roost on trees at night. Once the haunts were dis¬ 
covered tliey were Imind to he not very uncommon, 
«md their courtship, one of the most remarkable among 
birds, w'as .seen to commence with a lateral display, 
altliough tlie climax was reached in a wonderful frontal 
|ierformance in which every ornament of the male’s 
plumage was hrouglit to h(‘ar to influence the little 
female. The Malay species (P. malaccensts) is a native 
of lowland jungle where it is well guarded by a myriad 
tropical terrors wliiih vise at every foot to dispute 
advance into its domain. It proved to !«‘ the most 
dinicult of tlie Malay ])!ieasant.s to locate. Day after 
dav the search had to he given up, and it was only 
when Mr. Beebe resorted to tracking liy liimselt alone 
tlial success came, and even then he had to fight his 
way luid suffer much for even a brief peep of those 
splendid birds. At last, liowever, in a land of dreadful 
silence, leeches, sand-flies and ino.s<)uitoes, he found 
the olijcets of his search in fair numiiers. Tlie Bornean 
.sjieeies (/*. schhiermirhcri) i.s a native of tlie hilly 
jungle near tlie < entre of the island. Of thi.s .species 
tlu- autlior was only aiile to obtain a handful of fcather.s 
from a bird trapped by a J)yak, nor could he learn 
anything trustworthy aiiuut this pheasant from the 
natives, who arc well versed in all the other specic.s. 
Hence he concludes that it must he e.xclusively un¬ 
common. Of tin* three other speries of this genus, 
P. kaisumat(P, 1 \ napoleonii,, and P. bicalcaratum 
geruiaim, he was unable to visit the haunts in the 
islands of Hainan and Palawan and in Cochin China 
and Siam, hut ho gives accounts of their histories so 
far as they are know'n. 

The ocellated pheasants (Rheinardius) are large 
birds as strange in appearance as tliey are rare and 
mysterious in life. Their general characters unite 
them closely with the Argu.s pheasants, but they are 
much less specialised. Like them they have the 
remarkable habit of clearing small tracts in forests 
as arenas for their dlsjilays. Two forms are known. 
Tlie Annani species (P. ucellatus), a magnificent bird, 
has a singular history, for its identity was founded 
on several feathers, from an unknown source, dis¬ 
covered in the Paris Micseum prior to 1856; but it 
remained unde.scribed, and it was not until 1882 that 
a specimen procured by Commander Rheinart set 
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all dpubC at a’bt us to its distmrlness. Very lew 
exan>| 5 los liav^. been obtained from its haunts in llie 
dense, ■•mountaln»'forests whi<'li separate tlie Laos 
cwurutry irorn Annum—a. region which is inliahite 4 
by. scmi-sayagc tribes. 'Die Malay s|)ecies (/?. 

is also very rare, and uni) a few specimens 
were pr()Ciired among tiie central mountains of the 
Peninsula. Mr. Beei)c tells u.s tliut it is the most 
mysterious of all t!tc birds oi tlic Argus group. He 
lived in their neighbouriiood, beard their calls, found 
a dancing arena ol an individual tiiat liad met with 
disaster, and yet, alter weeks of seanh, he never 
caught a glimpse of the bird itself. 

The Argus pheasants (Argiisianus), ol whiih three 
spe( les are knmvn, Mr. ^eelu- reganK as Iwing in many 
ways the most e.\tremel)' ornamente<) ami S|>ecialised 
memiieis ol the plieasant famdy. The adult males 
measure six and a hall ieet in length ; two-thirds of 
Lius Is taken u]) by the central tail-feathers, while 
“ tiu: (KclIi on the secondaries are marvels ol de.sign 
‘and sha<ling, resemlding htarble-bke spheres revolving 
in separate so<kets, and all with l)right lights as 
ex(|uisite <ind effective as if (areiull) [danned for some 
<‘xact and deUcalc jnirpose ” The c\(»lntion ol these 
“eyes” is illustrated ki one ol the coloured )>lates. 
Tli<‘ inalt'A make, and kerp clear, large dancing areas 
in which the) c'all the lemales and wjiere they sliow 
cjfT tlieir marvellous frontal displav.s. Regaiding tlie 
Malay speries (/b ar^iis) and the Bornean inrd (./. 
finayi), the author tells us that lew white men have 
shot or seen them in their wild iiomes, owing to tlie l.ict 
tiiat “ no deliberate attempt has lu’en made to c irciim- 
\enL tlie imds. or to adapt one’s njiproach !<» tlie 
peculiarities nj life lialdts.” 1 fence he was very anxious 
to make as thorough a .study as possilileol tiiesemarxel- 
lou.s creatures. At first he was pc'^siniislii, being told 
that ho would not Ijc able to get further than licanng 
the birds. Many ol their Imliits are affected liy their 
curious practic’e ol creating special places—a cleared 
arena about three yards in diameter- in tlie lore^t 
jungle, wlicre tlie male displays belore the female. 
Mr. Beebe iound that it was here alone that lie could 
observe the iiirds, and. having made good use ol this 
discoverv, he has been able to gi\e elalmnitc descri|>- 
iiuns of what he obser\'ed. Tiie third species, the 
double-sjiulled Argus plieasant (.* 1 . hipumtaius), is 
only known from a jicirlion of a feather, without a 
hislor), found in the Biitisli Mu.seuin in 1871. This 
differs .so decidedly from any corres|>onding feather 
in the known species, tliat the author has little doubt 
that it represents a di.slinct lorm. 

For the two species of pejifuwl, Mr, Beclie has estal)- 
lished a sub-family (Pavoninje) “ on account of the 
character of the tail moult, which typically is from 
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the central pair outward.” They also “ form a dis¬ 
tinctly i.sokited group, and we have no idea of their 
line of ancestry. The feinpro - caudal muscle, for 
example, is alisenl In Puvo and in Meleagris [the 
Turkeys] wliile jiresent in all other gallinaceous birds ; 
the svrinx m Pavo is simpler than in any cithers of 
its family,” Of the two specie.s, the well-known 
Indian bird {Pavo rnvm/Ki). from which the domestic 
bird is descended, is a native of India, As.sam, and 
('eylon. Its habits are well descrilied by the author 
from personal ohser\'alion. Semi-domesticated pea¬ 
fowl oreur in many jiarts of India and are considered 
sacred birds , while tlie black-winged iorm is a very 
remarkable sjKirL or mutation occurring sjioradically 
among domestic Indian birds, sometimes one or two 
ajijK'aring in a lirood. Albino birds are never lound 
in a wild state. Tlie second species, the green ])eaiowl 
{P. wuluiis), is a natise ot C’hittagong. Burma, Siam. 
C’oebin (.’liina, Malay Pc*nin.sulu,and Ja\a. The habits 
of tlie two spec-ies are almost idcnilical, where Indian 
birds cml\ are coiisiden-d ; but e\en where the green 
bird is most abundant, it occurs in small isolated 
groups, w Inc b are cMrcmel) sedentur). 

Mr. Bec-be is to be liearlily congratulated on the 
completion of his gre-ut work. Main excellent Mono¬ 
graphs de\ oicd to various groups cd Iiirds liave appeared, 
including princclx volunu’s on tlie iilieasants, but no 
treatise on any group has ever bc'en .so c-niiched l>y 
the researches ol its author as this Vet, Mr Beebe, 
great traveller and naturalist as iic is, onl\ ai'liieved 
Miccc-ss with many species through Ills iinluiling 
c-iUluisiasm and a remarkable display oi indomitable 
dc'tcTinination. Indeed be failed onl)' whc're suc'cess 
apjiear.s to have been bumiinly jmjxissibk’. 

\V. I',. C. 

Vitamins. 

\ 'Hal Fador<i of Fomh: Vitnninu: and Nutrilion. By 
Kills and I’rof. Annie L. Mac lend. Pj). x\i i 3Q1. 
(l/mdon : (’hapman and Hall, Ltd., 1923.) 25.?. net. 
F ibc'Tc still remain people sceptic al of the existence 
of what have been called “ vitamins,” tliis book 
should go far to lonvinee them lliut there are c ertain 
elusive substances, prc‘.senl in food only in the most 
minute cjuantity, but nevertheless necessar)- to enable 
growth to lake place and to maintain normal health. 
The reviewer is unaware uf the publication of any 
other work on this .subject of so comprehensive and 
impartial a nature as the present one. In a branch 
of knowledge on wliicli .so much re.search is still being 
earried on, it is nut to be expected that the very 
latest discoveries should find their way to a text- 
Ixiok, but that uf Ellis and Macleod appears to have 
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omitted little or nothing up to the date of its produc¬ 
tion. It will be found very useful. 

Like most new and. far-reaching discovert, that 
of vitamins has not escaped the danger of Iwing regarded 
as displacing or reducing to little importance previous 
work on such matters as the energy value of food. 
While it is perfectly true that, in the absence of vita¬ 
mins, no amount of fond, however great, sulhocs for 
health, it is nevertheless equally true that no amount 
of vitamins can compensate for a lack of energy 
value. In actual practice, liowever, there is, under 
certain conditions in which fresh vegetable foml is 
absent from the diet, more risk of damage to health 
from this factor than from ai^scnce of total (juantity. 
Such, for example, is the position of those pnjmlalions 
which live mainly on nee, or in circum.sUuiees in which 
preserved nr (“aimed food is the chief article consumed. 

'I’he reviewer is glad to note that the authors have 
adopted Drummond’s suggestion of drojiping the final 
t oi the original name “ vitaminc ” and appending a 
capital letter to express the particular kind of vitamin 
referred to. 'i’his practice is rapidly being generally 
ad(^pt(‘d, since it is, on the whole, more satisfaelory 
thiin any other lliat lias been advocated. The origin 
of the name will soon be forgotten and it will become 
jiist a nanu\ like '‘enzyme,’’ whicli does ni»t suggest 
veasl whenever it is used. In connexion with the 
title of the present book, it may be noted that there 
are (dher lacturs ut loud e(iually as “ vital ” as vitamins. 
.Tlie term “ lueessory factor,” .someiiim's used, is apt to 
Uuggest, on the otlier hand.tlial these factors arc only 
of subsidiary importance. 

brief account of the elementary ))rinci])les of 
nutrition precedes the main subject. Tins a[ipears 
to contain all that is needed fur tlio purpose. We may 
ask. perhaps, if water, salts, and vitamins are to be 
added to the traditional fat.s, carbohydrates, and pro¬ 
teins as necessary (onstituents of a diet, why omit 
ox)’gen ? The first chapter is devoted to a general 
accjjunt of the nature of vitamins, with a history of 
their discovery. Tt is pointed out that we do not 
know lu)w they art. In many ways they behave like 
catalysts; in other ways, they seem more related to 
the chemical messengers or hormones. Mcfkdium 
directs attention to the fact tliat they do not behave 
as hormones in the .sen.se of being produced in one 
organ for the purpose of bringing about reactions in 
other places. They are not formed by the animal 
organism at all, so far as we know. 

A useful account of experimental methods i.s given 
in the second chapter. It i.s to be feared that in¬ 
attention to freedom from trace.s of vitamins in the 
control diet has been the source of erroneous .state¬ 
ments. As to their chemical nature, we have still 
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practically everything to learn: 
hormones, thej' are so extremely poywfifl tljit we* 
can remove more and more unessential irnijurittes 
from them, without affecting th»i‘r a^v^Lty.'‘**Thus 
we'finally arrive at a trace of a substari(j:e 'w’fuch has 
very few chemical properties ol any kind. Some 
method by which these substances can be readily 
separated from large quantities of the materials con** 
taining them has yet to be worked out. Uoasibly it 
may be found in an application of the ad.sorplion 
method used with succt.ss !)y Willstalter in the case 
of (‘nzymes. 

The making of concentrated preparations is described, 
but it is to Ik* regretted that the extravagant cost of 
commercial pnnluct.H in relation to their actual content 
in vitamins in not more insisted upon. As Drujnmond 
lias well pointed out, eggs and oranges are equally 
useful at less than a fiftieth of the cost. If a reason¬ 
ably varied diet with fri'.sh fruit and vegetables be 
taken, there is no need to worry about vitamins, 
U is curious that so many jTPople fail to realise that 
viuimins are not drugs, to be taken under medical 
direction, but natural constituents of food. It does 
not matter how mueb of them he taken, provided that 
It is enough. 

Detailed diM'Ussion is given of tlie variuu.s di.sorders 
associated with deficiency ol vitamins. It i.s h(Te 
that the (luestion as to whetlu-r there are more tluin 
the three (A. ILiUid C) vitamins (“omes into prominence. 
'Phree chapters are devoted to pnutieal problems of 
ajipropriate dii'ts for iniunts and adults, and a final 
chapter on tlu* interesting (giestion of the vilaniin 
requirements 0} fungi, moulds, and law leria is added. 
An appendix gives table.s of llie distrilmlion of the 
vitamins in various artii'le.s of diet. It i.s a remarkable 
lact that although some animal products are rich 
in certain vitamins, tin* uhimale soun e of these ajipcars 
to he in all cases the vcgetalile kingdom. 

The Iwok mav be higldy recommended. Thi' work 
of so many difterenl investigators i.s given tlial the 
reader is at times rather liewildered, and a summary 
of the established data, given at the end of each 
chapter, would Ik* a welcome addition. 'Ihere is, 
however, an excellent index. W. M. 11ayi.is.s. 


The Atom of To-day. 

The Structure oj the Atom. By IVof. E. N, da C. 
Andrade. Pp. xv + 3i4. (London; G. Bell and 
Sons, Ltd., 1923.) 165. net. 


T O give a com[)reliensivc critical .survey of the 
prevailing theories of atomic .structure and to 
indicate their triumphs and inadequacic.s in a volume of 
reasonable size is tlie professed object of the liook under 
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review. This is u lx)Id design. It is all the greater 
pleasure therefore to record that the book Ls an almost 
unqualified .success. It is, moreover, heartily welcome, 
for It provides just that critical introduction to modern 
atomic .speculations wliich should be in the liands of 
every student, and can l^e read with profit by most re¬ 
searchers. Such a i)ook has until now not been avail- 
able in Engli.sh, and the want is scarcely filled by the 
recent translation of .Sommrrfcld s classic work, which 
is rather too long and elaborate and somewhat too 
one-sided (spectroscopic) to be entirely suitalde in this 
connexion. 

To come to details. The book is divided into two 
parts dealing with the existence and jirojicrties of the 
nucleus 'and willi the extra-nm lear .strueturc rc-spec- 
tively. In Tart I, alter a short historical introduction, 
the first evidence for the exi'eedingly oj>cn striu'tnre of 
tlie atom is prescnti'd in detail, a.s derived from the 
]iassage ol swift corpusdes through matter. An 
imjiortant ieature is the account of the work ol Lenard 
on t!u‘ absorption of .switt cathode rays, m)vv too often 
overlooked, which started atomic sjMTulation on its 
present jiath There f(»Iluws an e.viellcnt actount of 
the work ol Kutlierford m establishing the nu<-Iear 
stru< ture. with its e\tensinns l>\ ins sch<Hil,and then the 
radioactivL e\ ulenee, including the recent work ol Kllis 
on tlie photoelectric effect and the interesting spcmila- 
tions of Meitner There is next u div ussion of the 
modern work on \ cry close I'ollisnms between «-particle.s 
and light nuclei—artificial disuitfgrutions !>>• Ruther¬ 
ford, and the dev latinns Irum the law of inverse squares. 
A chapter on jiositive ra\s. witli Aston’s law of integral 
atomic nuLsses, I’oneUules the nuclear e\ ideiicc. !n tins 
chajjter tliere is one ol the few questionable oniis-sions. 
In a paragnqih on tlie sefiarution of isotojK-s. Ilarkins'.s 
work on hydrogen chloride is alluded to, but tliere is 
no mention of the verv elegant work of Jirun.stcad and 
Hevesv on mercury 

Part L then coneludes with a critical aci.mmt ol 
such tlieory of the nucleus as i.s yet jio.ssiblc, an<l two 
short iiiit necessary digre.ssions, one on X-rays from the 
classical point of view, and the otlier on the general 
em])irical laws of optical .spectra Roth are giMMl, but 
exception can be taken to smaller jioinls in the optical 
chapter. To emphasise the lail that the majority of 
known atomic spectra have not yet been ordered into 
series is to uvorlonk the fact that the time is still .short 
during which there jm.s been a real theoretical incentive 
so to order a dilhcult .spectrum. Rut the yearly output 
of such spectra at least partially ordered in series is now 
considerable. Again, it is unfortunate that it has been 
stated tliat atoms in general emit two optical .spectra, 
when we now have AI 111 and Si IV. Rut this, no 
doubt, like the statement, already partly untrue, that 
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there'* no detailed theoretical foundation fur optical 
terms of the forms of Rydberg and Kitz, is evidence 
rather fl^he present rate of progress than of inadequacies 
in the book. The general theory of these term-forms 
was announced by Rohr at the recent meeting of the 
British Association. 

Part II., on theextra-nuclearstructure,starts with two 
long chapters on the dynamical model of atoms ol one 
and more than one electron. Clear as they are, these 
are the lea.st satisfactory cliapters in the book ; we 
return to their consideration later on. They are 
followed iiy a concise account of Rohr's general theory 
I ol atiimic structure, whic h could perhaps he bettered In 
minor points. The discussion of firmness of binding 
comjMircd to orbits of the same quantum number in 
j hydrogen could be made dearer by an explicit definition 
and use of “the effective (luantum number” of the 
e.xtcmal Keplcrian loop ol the orbit and its relation to 
tlie iw'tual total quantum number. Again, no clear 
distinction ts made between the true rchiti\ ity effei t on 
a Kc])ierian orbit and the similar effect due to deviation.s 
in the law of torce Irom the inverse S(|iiare, such as 
occur in practice from the variable screening Finally 
It is .staled in error tiial the filth and sixtli electrons are 
bound in 2, and the thirtet^nih and lourteenth in 3^ 
orbits—a .statement contradi<‘U’d liy tlie relevant table 
on page 224. The error repeals an early statement by 
j Riilir, which he has supersi-dctl by tliis tal)ie. 

I Following this there is an excellent sympathetic 
account of static models ol the atom and their value 
in organising the facLs ol (‘hemLstry. This chapter 
makes It clear in an interesting way that though all 
attem])ts to make static models with any natural 
pl))sical reality are a waste oi time, sudi models, like 
tlie elastic spheres of the kinetic theory, have a large 
legiumute '‘place m the sun” The book concludes 
with what should jmive a very usi'ful survey ol the 
present chaotic state of magnetic thc'ory. 

To return to the chapiters on the dv-naniicul atom. 
The reviewer W(»uld make the general critici.sm that they 
present the subjei L from a point ol view wliicli, without 
prejudice, may lx- called too “ Sommerfeldian.” With¬ 
out m any way belittling Sommerfeld'.s classi( al contri¬ 
butions, it IS the currcspondencc principle and the 
fundamental frequencies of the atomic system, Rohr’s 
method of attack, and not tlie Wihon-Sommerfeld 
quantum conditions, which ought to be made funda¬ 
mental, above all in a book fur physicists. “ Ought ” is 
the word, fur reason.s which the author ui this hook has 
himself formulated as clearly as possible, for this is the 
method which seems to work best, and to be in closest 
touch with physical reality. His prefatory quotation 
of Kelvin should be re-quoted—“ Nothing can be more 
fatal to progress than a too confident reliance on mathc- 
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matical symbols; for the student is only tod^apt to 
take the easier {'ourse, and consider the formula and not 
the fart as the pliysical reality.” In effect tfis makes 
the section on elliptic orbits sad reading; we are also 
given Sommcrfeld’s admittedly unsatisfactory attempt 
to give a theoretical basis for Ritz’s terra-form. It is 
much to be desired that wc might have had instead 
Bohr’s elegant proof of the Rydberg form for central 
orbits (now superseded, as mentioned above), which i.s 
both physically and mathematically unexceptionalde. 
It is ]K).ssil>!e that this was not available to the author, 
though it ha.s been current for some time. 

It is only just and right, however, tlrat this review 
should close as it began on a note of praise,lor the merits 
of the liook are many and its defei'ts few. No one can 
have anything hut praise for the sNMem and selection of 
reierencos wlu<'li iea\-e notliing to be desired, and for the 
exquisite ])hutographs by Blackett, Aston. Vaschen, 
Siegbahn, and do Broglie reproducctl in the lour plates. 
I'lie book should g(.> through many editions—the more 
the hetter. R. H. Kowi.kr. 


The Physical Aspect of Physiology. 

liitcrfanul ond Phowiiieiui in Physiology: 

I.icnig flic JInfer l.ei'tiim ni A'/’tc Yorh in March, 
K)22 By Mr \Viiham M. Basliss. Pp. ix + iqb. 
(Umdon : Methuen and Co. Ltd, 1023-) fs. Orf. 
m t. 

(2) The Vaso-Motor System. By Sir William M. 
Bayh.ss. (Monograplis on Phy.sjologs ) I’p v I 163. 
(London : Longmans, (ireen and Co., iqs.t.) 75. t»l. 
net. 

(3) The Klecincaf Action oj the Ihiman Heart. By 
Dr, .\ugustus D. Waller. iCdited by A. M. Waller. 
?p. IX+ 103. (Tamdon: l-niversity ol I^mdon 
Press. Ltd,, 1422 ) 7s. (td. net, 

I T OWF.VER distinguished a man of science nmy 
1 lie, we still expect the. books he write.s to 
increase Iiis reputation. I’liese two Inniks b\ Sir 
William Jiayliss will seurceiy do this. It is not that | 
they arc l)ad books, hut that they are not good enough 
lor so distinguished an author. 

(1) The volume on “ Interfacial Fon-cs and Pheno¬ 
mena in Physiology ” is lucid aiid readable, and will 
certainly stimulate to further thought many who are 
interested in the problems lying on the Iwrderland 
between the pliysical and the biological sciences; 
but here its virtues end. In the first chapter we are 
introduced to the electron theory of the atom and the 
latest work on crystal structure; but the promise 
of this chapter is not maintained. The treatment 
of the subject is almost exactly the same as that in 
NO. j8i6 , VOL. 112] 


the first edition of the author’s “ Principles of General 
Physiolog)'.” Though the advances of the intervening 
.seven years are mentioned their bearing is not always 
recognised. For example, Sir Whlliam Bayliss per¬ 
sists in calling protein solution.s “ emulsoid,” while 
confessing that emulsions ne\-er behave like protein 
solutions, and he makes no u.se of the insight into the 
constitution of colloidal solutions that the work of 
McBain gives us. It is prolxibly the hypnotic effect 
of the word “ emulsoid *’ that makes the author assume 
that a protein .solution must inevitably behave as a 
heterogeneous system. 

The classical theories of .surface tension and adsorp¬ 
tion arc all based on statistical mechanics, and it is 
ju.st when w'c come to the mechanism of the living 
cell that statistical theiiry lails us. 'Pliese theories 
Itave Vtcen avadulile to physiologists for many years 
and have been of scarcely any use becau.se no precise 
deductions can be made !rom them in connexion 
with physiological }>roblems. The new treatment of 
surface )jhcnoniena that we owe to Langmuir and to 
Adam holds immense possiliilities for the physiologist, 
yet Sir Williura Bayliss dismisses Uingmuir almost 
Mimmanly. There arc cases where statistical theory 
IS of use to pliysiologist.s, notalily m tlie treatment of 
jirocesscs that go on in a relatively simple medium, 
such as blood. The particular theory that has proved 
of nujst use here is the Law of Mass Action, liut this 
law we arc told wc ought not to use. Sir William 
Bayliss adopts the attitude of one wlio reproves a 
Inend for removing a nut witli hammer and cold chisel, 
wliilc he admits that the only sjianner available dues 
not fit. 

(2) The book on “The Vaso-Motor System” is 
more jmrely technical. Jt contains a u.scful summary 
of the work done on the control of tlie blood flow 
through arteries and ea]>illarie.s. Much of the evi¬ 
dence at present availaldc is confused and conflicting. 
As one of tlie most .successful investigators m 
this Iminch of physiology, we might reasonably have 
expected Sir William Bayliss to sum iqj the evidence 

I judicially, and to give us the benefit of bus conclusions 
on doubtful [wints. This he does not do. He merely 
states all tlie results ohuiined by all the workers, and 
Icave-s the reader to pick his wa\ among them as best 
lie can. 

(3) The late Prof. Waller’s book on “ The Fdectrical 
Action ol the Human Heart ’ consists of a series of 
four lectures delivered by the author in 1913. The 
first two lectures contained a resume of certain facts 
and theories based on the author’s work with tlie 
capillary electrometer, and a comparison of these 
early results with those obtained by means of the 
string galvanometer of Einthoven. The remaining 
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two lectures are devoted to a discussion concerning 
the signihcance of certain features of the electro¬ 
cardiogram. 

From a historical point of view, this little book is 
of considerable interest; but, in a subjei't so young 
as electrocardiograpliy, a period of ten years is sufficient 
to bring about considerulile modification in views 
previously current, and tlie omission of references to 
the more recent w'ork cannot fail to detract from the 
value of hypotheses based on the earlier experiments. 
One cannot help feeling that the views cxjiressed are 
those of an advocate rather than a judge. Tn such 
small and unimportant details as the noinenclalurc 
of the different deflexions ol the electrorardiogram, 
It is somewhat .surjinsmg that a pioneer worker in 
this braneli of physiologj’ slujuld he so reluctant to 
adopt a ])hras(‘ology which is now' almost iinivensally 
employed. J- ^ 

A. I), k. 


Organic Preparations. 

(1) An A(^7>unn‘d Lahorutorv Manual oj Organic 
Chcmi’itry. ily Dr. M. Ilcidellierger. l'i>. 103. 
(New York : The Chemh'al f'utalug Co., Inc., J‘) 23 -) 
2 dollars. 

(2) Orj’anif SynthciC}>: an Annual PuhlicaUmi of 
Satisfactory Methods Jor the Preparation of Orf^amc 
Clieinicals. I’klited Iiy J. lb Conant, If. T. f larke, 
R. Adams, and 0 . Kamm. Vul. 2. Pp. vii + ioo. 
(New York: J. VVilev and Sons, Inc-.; Umdnn: 
Cliapman and Hall, Lid.. i<)22.) ys. (id. net. 

(3) A Method for the Identijiaition oj Pure (h^anie 
Compounds by a Sy.iteinatic Analytical Procedure 
based on Phyi^tcal Properties and Chemical Ueaelions. 
By Prof. S. P. Mulliken. Vol. 4: Conlaining 
classified descriptions of uliout 3700 of the more 
important compounds belonging to fourteen of 
the higher orders. Pp. vii + 238. (New' York: 
J. Wiley and Sons, Inc.; Umdon : Chapman and 
Hall, Ltd., 1922.) 30.S. net. 

(4) Conrs de chimie orgonique. Par Prof. F. Swurts. 
Troisidme edition, revue el augmentee. Pp. iii + 674. 
(Bruxelles: M. Lamertin ; Paris: J. ITcrmann, 
1921.) 50 franc.s. 


(i) A IT ETIIODSof preparation in organicchemistry, 
iVx like all other liranches of the science, lend 
to become out-of-date, and probaidy cver>' teacher has 
his owm list, culled from recent literature, which he 
gives to those students who have to liridge a gap 
between “ preparations ” and “ research.” Indeed, if 
properly chosen, supplementary preparation.s of the 
kind mentioned lend themselves admirably for the 
purposes of , initial instruction in the methods of 
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research, when, as sometimes happens, the research 
on which the advanced student is started does not 
involve ftie preparation of large quantities of initial 
material. 

The book under review contains a number of pre¬ 
parations of this kind which the author has collected 
after many years of experience of teaching and research, 
and these he now offers to hi.s fellow-teachers with an 
apology in his prefatory note for the fact that many 
of the details have been taken from his owm work 
and that of Dr. Walter A. Jacobs, of the Rockefeller 
Institute. Organic chemists will, however, know that 
it i.s the first-hand information that counts, and that 
the author writes of a subject with which he is fully 
competent to deal. 

Tiie book is well printed and easy to read. The 
printer has evidently experienced diOicultv in setting 
up some of the nrnre complex formulfc. and the result 
is. in some cases, apt to make one dizzy, but, even 
thus, it is iH'tUT than the ea.sier and dieupcr method 
of attempting to represent such furmulcc in a .straight 
line. Dr. lU-idellK-rger has produced a useful little 
Ixiok for those teachers of organic chemistry who 
mav wish to give tiicir advanced students some more 
difhcuU preparations than those usually to be found 
in the ordinar) luUiratory manuals. 

(2) This is tlie second volume of Lh(’ senes and is 
well up to the high standard set by the first. Twents- 
five preparations are described, and all of them deal 
with compounds likely to he required in an organic 
chemical research laboratory. F.ach substance is 
treated under tlirec headings, namely, (i) proeedure. 
(2) notes, and (3) other methods of preparation ; the 
method of j>rocedure being given in sufficient detail 
to enable an ordinary advanced student to follow it 
witli case. The notes are in every lase well written 
and give valuable and essential advice which will be 
of the greatest assistance to those who have tn carry 
out the prejxirations. Brief hut cogent criticisms are 
given of other methods of preparation in the sections 
devoted to this head, and the reasons why such methods 
have proved unsatisfactory in practice are clearly 
stated. 

In every rase the preparation has been carried out 
by one of the associated editors and checked by another, 
and as all four of them are organic chemists of high 
standing, there is no room for error. If it were possible 
to make this admirable compilation still more admir¬ 
able, it might be done liy a freer use of graphic forraulx 
at the heading of the chapters—they take more room, 
but are well worth it—and by pandering to English 
laziness by giving where possible the volume of solu¬ 
tions a.s well as the weight. For example, on p. 75, 
the expression ” 400 g. of 28 per cent, ammonium 
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hydroxide ” means a calculation and therefore extra 
work. 

(3) Looked at from the point of view of a research 
chemist of some thirty years’ standing, the first feeling 
produced on reading Prof. Mullikcn’s volume is one 
of doubt as to whether the immense labour and skill 
expended in its compilation were really worth while; 
the second is a sense of disappointment tliat, by the 
exclusion of all references, an opportunity has been 
lust of making the treatise of real value to research 
workers; for it can scarcely be doubted that the 
work is intended for the research chemist, because 
who else would be interested in the vast number of 
compounds tabulated ? 

The autlior’s “method” may, and probably does, 
do all that he claims, ])Ut it is s<^ret‘ly conceivable 
that any organic chemist would use it, even if he 
iiad sufficient time at his disposal to enable him to 
do so. The vast majority of organic chemists, when 
they isolate a new compound, subject it first to an 
elementary analysis and then determine its empirical 
formula by the usual methods. They then look up 
the formula in Richter or in one of the many annual 
or decennial indc.'cc.s based on empirical formula;, as 
indeed they all are, and then refer to tlic literature. 
Even then identifiealion can never lie regarded as 
certain until direct comparison has been made. Physical 
prnpertie.s and chemical reactions are interesting, but 
often misleading, and the lack of any reference to the 
literature prevents the chemist from doing the one 
tiling he ought to do, that is, to prepare some of the 
material and compare it with tfiat which he has 
obtained. In the event of the substance being too 
dilTicuU nr too expensive to prepare, there is another, 
though less satisfactory, method for establishing 
identity, and that is by preparing .some crystalline 
derivative and comparing this wilfi the same deriva¬ 
tive prepared from the standard. But here again the 
author does not help, because he mentions no deriva¬ 
tives. If -he had given references and had described 
one nr two typical derivatives, the book would doubt¬ 
less have been larger, but it would have been infinitely 
more useful. 

(4) Tlie bonk before us is the third edition of a 
work which evidently finds a considerable sale on the 
Continent. It is, as tlie author says, “ un cours ” 
and not “ un traite,” and docs not, therefore, pretend 
to cover the whole field of the special subject witli 
which it deals. Nevcrtheles.s the book contains 674 
pages, and it should be possible to deal with most of 
the more important aspects of the science in this 
space. On the whole, the author has succeeded in 
compiling a readable book, and one which should be 
of great use to the student, provided he has fadlities 
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for acquiring help in the initial stages to fill the gaps 
which the author has left. It is, for example, unlikely 
that the student would obtain a working knowledge 
of stereoisomerism or of tautomerism from the rather 
meagre descriptions given in this book. Indeed the 
basic theoretical parts arc too short and too difficult 
to follow. Otherwise the book is a valuable one and 
is well printed and set up. J. I*'. T. 


The Composition and Examination of 
Volatile Oils. 

The Volatile Oils, By E, Gildemeistcr and Fr. Hoff¬ 
mann. Second edition, by E, Gildemeister. Written 
under the auspices of the firm of Schimmcl and Co., 
Miltitz, near Leipzig. Authorised translation by 
Edward Kremers. Third volume. Pp. XX4-777. 
(l.ondon : Longmans,GrecnandCo., 1922.) 32^.net. 
ITII the volume before us the English transla¬ 
tion of the .second edition of Gildemeister and 
Hoffmann’s “ Volatile Oils ” is now completed. The 
publication of the book has unfortunately l>een very 
materially delayed by the War, so that a period of no 
less than nine years has elapsed since the appearance 
of the first volume in 1913, and tlierc are but few 
references to tlie results of investigations published 
since 1915. In the second volume the oils derived 
from plants belonging to a number of families were 
dealt with in detail; in tlie present work those ob¬ 
tained from the Rntaces (including, therefore, lemon, 
orange, tmd other Citrus oils), Burseracea; (myrrh and 
elemi), Dipterocarpea; (Borneo camphor oil), Myrtacee 
(myrtle, pimento, bay, clove, eucalyptus, cajuput), 
Umbclliferse (caraway, dill, anise, celery, ajowan, 
asafetida), Ericaceae (wintergreen), Labiatae (lavender, 
sage, th>Tne, mint), Cnmpositse (cliamomile, worm¬ 
wood), and many other families, are considered. 

The thoroughness with which the task has been 
attacked may be well exemplified by the monograph 
on lemon oil. Tables of statistic.s are followed by a 
map showing the districts of production of lemon, 
orange, and bergamot oils in Sicily and Calabria. The 
various methods of extracting the oil are then cjirefully 
described and the descriptions illustrated by a number 
of photographic reproductions. The properties and 
constituents of the oil are next exhaustively dealt 
witii. Details of the chemical examination of the oil 
occupy 24 pages. No fewer than eleven methods of 
determining the citral present are described, and, which 
is most important, the objections to their use, and the 
results of the methods when tested in Messrs. Schimmel’s 
laboratory, are appended. 

Here and there in the work statements may be met 
with that are now no longer correct ; thus on p. 492 
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carvacrol is said to be the only phenol present in 
Spanish oil of thyme, whereas Mastbaum has shown 
that the Spanish oils of Thymus vulgaris, T. Zygis, 
T. hiemalis, and Corydothymus capiaius all contain 
notable proportions of thymol; in this case at least 
the discrepancy may be due to the Icn^^h of time that 
has elapsed between the completion of the work and 
its publication. To clove oils i8 pages are devoted, 
and here also the description is accompanied by a map 
of the islands of Pemba and Zanzibar showing the 
distribution of the clove plantations. For the deter¬ 
mination of the percentage of eugenol in the oil a 
3 per cent, solution of sodium hydroxide i.s recom¬ 
mended, whereas in the “British Pharmacopoeia” 
a 5 per cent, .solution (of potassium hydroxide) is 
given. 

Eucalyptus oils are very fully represented, no fewer 
than 141 being mentioned, the great majority of them, 
however, being of scientific rather than economic value. 
The commercial oil of amygdalitta is now referred to 
E. amygdalina, Labill., var. Australiana, Baker and 
Smith. 

The task of translation, always a rather tedious one, 
has been admirably accomplished by Dr. E. Kremers, 
of Madison, Wis. The work is couched in excellent 
English, reads very easily, und bhows only occasionally 
a .somewhat literal rendering of the German original. 
Both paper and type are good, and clerical errors are 
seldom to be found. 

Viewing tlui work us a whole, one cannot but be 
surj)rised at the muss of information which has been 
collected !)y tlio autlior, .sifted in the laboratories of 
Mes.sr.s. Scliimmel, and i.s now offered to the scientific 
world. Notwithstanding the disadvantages under 
which tlie book has been compiled, translated, and 
is.sued, it must be regarded us one of the most complete 
in existence on the subject. Tt will doul>tlc.ss prove 
a mine of information for all workers on volatile oils, 
and it is difficult to .see how any scientific lihrar)’ can 
be complete without it. 


Low Temperature Carbonisation of Coal. 

Low Temperature Carbonisation of Bituminous Coal. 
By A. McCulloch and N. Simpkin. Pp. xii + 248. 
(London : II. F. and G. Witherby, J923.) i8j. net. 
HE low temperature carbonisation of bituminous 
coal is a process which has received much 
attention from writers, speakers, and experimenters, 
and Messrs. McCulloch and Simpkin have made a use¬ 
ful summary of the work that has l)een carried out. 
The preface insists quite rightly upon the imporlanre 
of the subject in connexion with atmo.spheric pollution 
by smoke. If commercial success can be attained 
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“ Not only will it be possible to ensure a smokeless 
atmosphere, but, at the same time, a considerable 
conservation of our coal resources will result, and the 
country will be provided with a home sup]»ly of fuel 
oil.” 

The constitution of coal, the history of attempts 
dating from Parker’s “ Coalite ” proecss to .solve the 
problems of low temperature carbonisation, the diffi¬ 
culties arising from the expansion of coal on heating 
and its low thermal conductivity, the processes con¬ 
nected with the names of McLaurin, Del Monte, Fischer 
and Gluud, Illingworth and otliers, the nature of coal 
tar and of low temperature tar in particular, are dis¬ 
cussed in turn in the se\en cha])ters of the work. 
The printing is clear, and forty-three illustrations are 
given, most of them u.scful line drawings of plant, but 
some of .Sir Gcor^jc Beilby’s microphotographs of coke 
are included. 

It is very difficult to write a hook of this kind 
judiciiilly and critically as regards large-scale t)pcra- 
tions, unless from a first-hand experience, to which 
the authors do not .seem to make any claim either 
in the preface or the text. The account of each 
process in existing circumstaiice.s remains to a great 
extent a repetition of the claims made for it. although 
an cxccjUion mu.st, of course, be mad(; of those experi¬ 
ments which have been made and fully <ie.scribed by 
the Fuel Kesearei) Board. 

Tiic more theoretical portions of the book make 
mention of many researches, apparently more than 
Imve been dige.sted. Thus, perhap.s, the most striking 
result obtained by Messrs. Greenwood and ITodsman 
in tlieir work on “ The Factors Influencing the 
Yield of Ammonia during Carbonisation ” was that 
oxygen did not decompose the ammonia, but was 
used up in the preferential (‘ombuslion of other .sub¬ 
stances. The work i.s referred to h\ the authors on 
p. 33, but on p. 34 tljey .say that “ the presence ot 
oxygen is detrimental to the formation of high ammonia 
yields since it decomposes the ammonia produced.” 

On the whole, however, the book stands as a good 
and readable account, brougiit well up-to-date, of a 
very important side of modern experimental develop¬ 
ments in the utilisation of coal. J. W. C. 


Complex Space. 

Prolegomena to Analytical Geometry in Anisotropic 
Euclidean Space of Three Dimensions. By Prof. 
K. H. Neville. Pp. xxii + 368. (Cambridge: At 
the University Press, 1923.) 30^. net. 

ERE a Greek from the Academy of Plato to visit 
England, it would surely please him to find a 
title he could read without using a dictionary. Should 






NATURE 


October jo, 1923] 


583 


he persist in arquaintirig himself with the first chapters, 
he wo\ild be delighted with the precision of language 
and thought and with the homeliness of the contents ; 
indeed, it mav be said that the number of readers of 
this beautifully executed work will be a fair measure 
of the Greek spirit among our geometers of the present 
day. To barbarians it will seem to cut right across the 
course of modern geometry with an independence 
which shows itself in nomenclature and notation, in 
absence of references, and most of all in the limitations 
which the author has placed upon himself in the 
selection of his material. This is partly accounted for 
by the fact that Prof, Neville is avowedly a disciple of 
Mr. Russell, whose well-known aphorisms are scattered 
over the hook, and it is scarcely to be expected that 
a subject written in the form which modem logic 
demands should develop itself along lines which appear 
fundamental in disc.overy. 

The earlier part of the i)Ook is an introduction to 
vector analysis followed by an excellent discussion of 
Cartesian axes and ve< tor frames. Perhaps it should 
i) mentioned that •' anisotropic ” space does not imjdy 
any medium ” theory— Prof. Neville’s words have no 
implications but are equi\’aknts oi the symliols of tlic 
Princijiia. Anisotropii sjntce is flat .space of three 
diincnsions whic li does not toucii the absolute in four 
dimensions. Tiie second half of the book is devoted 
to tltc ciinstruction of ulgelmiic space out of those 
properties of vectors and points which were suggested 
as significslnt in the earlier chapters. 'Phis i.s a most 
valuable contribution, and we confine our atlciUion 
to it. 

Geometers suy tliat a circle is cut liy a line of its 
plane at two points, real or imaginary. There are 
great advantages in doing so, hut if asked lor reasons 
they eiintcnt themselves with explaining that tins is \ 
a conventional way of talking and that imaginary 
“ points ” merely stand for certain pairs of imi^dnary 
numbers. How they stand for them is not clear. To 
find a logical liasis one of two methods may be adopted. 
The first, tliat of von Staudt, consists of replacing the 
imaginary points by an equivalent real elliptic involu¬ 
tion : any construction which has been algebraically 
thought out by the use of imaginaries at intermediate 
steps can be replaced by a more elaborate real con¬ 
struction which can be acUialK carried out by pencil 
on paper. This method ba.s the beauty of l>eing 
geometrically relevant. 

The second plan, which is that adopted in tliis Irook, 
has the logical advantage of allowing the real points 
no special privilege. Algebraic complex space is built 
up from such fundamental relations as hold between 
vectors and vectors and between vectors and points 
in ordinary geometry; in other words, we remove the 
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loose convention or postulate used by the “teacher 
in a hurry,” and carefully devise a unique construct 
within which all the required operations can be carried 
out. This however has obvious geometrical dis¬ 
advantages, as it involves an embarrassing array of 
relations in which we have no rea*on to be interested. 

It may be doubted if there can be any true inter¬ 
pretation of a space in the modem sense which does not 
deal with the group of transformations for which it is 
the accepted field. The ordinary geometry, as intro¬ 
duced by Prof. Neville, involves lines, directions, 
distance, all accepted from experience; no such 
geometry can dispense with the idea of motion unless 
it has first laid down a series of postulates such as he 
dislikes. This geometry, which he repeatedly refers 
to as “ kinematical,” cannot be any more logical, and 
is far less vivid when all reference to motion is excluded. 
His original space is tlic field of .such transformations, 
and as such is really trivial in the complex domain. 
“To use geometrical language,” write.s Russell. “ . . , 
is only a convenient help to the imagination.” Prof. 
Neville’s geometry reminds us of the notorious 
Euclidean i>omt when it has moved, for what help to 
the imagination can come from a (iiscus.sion of lines 
perpendicular to themselves or the bizarre metrical 
geometry of the isotropic plane ? Just as the logician 
objects to Slaufit’s method as a .search for complex 
space within real space, wc iear most geometers will 
not pleasantly accept the task of picking out projective 
properties from the mass of metrical relations which 
Prof. Neville’s metliod impo.ses on them. 


George Westin^house. 

A Lije. oj (ieorge IVnfjnghuusf. Ry Dr. Henry G. 
Prout. (Eor a (ommittee of th(? American Society 
of Me< hanical Engineers.) Pp. xiii + 375. (London : 
llcnn liros. Ltd., 1922.) i8i-. net. 

1 IE American Society of Mechanical Engineers ha.s 
undertaken to issue volumes devoted to the lives 
of some of its great men; and the su])ervision of the work 
has been entrusted to a committee of the Society. 
The first Ixiok of the series was a special edition of the 
autobiography of John P'ritz, honorary member and 
past president. The present volume is the .second of 
the series. 

In the almost complete absence of personal records, 
letters,notc.s,and other material from which a biography 
could be prepared, the committee has had to draw upon 
the memories and impressions of tho.se men still living 
who were nearest to Westinghouse, and the editor’s 
duty 1ms been to co-ordinate their contributions. 
This method of preparing a biography has both its 
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advantapes and disadvantages; for while it helps 
towards the forming of a reasonaiile perspective, the 
re-.ult IS rarely of any great literary interest. Such an 
interest, altfiough of secondary significance during the 
man’s generation, is a considerable asset to the per¬ 
petuation of his memory. 

The genius of George Westinghouse is expressed in 
patent specifications and in industrial prtH'esses and 
products. On account of the diversity of these 
activities the editor has considered that a <*hrono- 
logical .survey would lie confusing, and the record of 
achievements is dealt with under the different .subjects 
to which they apply ; in this manner an admirable 
summary is presented of the work of Westinghouse and 
its value in the world of industry. 

‘fhe two major achievements made l>y Westinghouse 
w'ere the development of the air-brake, w'hich greatly 
infhteiK'ed railway transport, and the application of 
alternating currents in the production and distribution 
of flower. In the former he acted primarily as an 
invent<ir, in the latter as an industrial organiser, 
lloth activities re.sulted in the evolution «)f industrial 
coru'erns, vast in si/e and ramifying in many directions. 
At the firesent lime some seventy ol these conc'ems 
c.xist. In other fields, he developed the use of natural 
gas at Pitlsliurgli and took out thirty-eight patent:? 
in thi.s connexion; he did irnfiortant work lioth in 
steam engineering and railway signalling, and in forty- 
eight years he took out some four liundred patents. 

Whether We.stmghouse was greater as an inventor or 
U.S a manufacturer is dehaUihle, hut fioth his inventions 
and his industrial ventures would liave suffered much 
without thi.s unique eomlunation of cafKicities. 

The greater fiart of the hook deals with a .survey of^ 
technical and inanulaeturing achievements, l)Ut the 
two com hiding chapters give a wiOl-drawn jMirtrait of 
Westinghouse -- the man. The editor shows him to he 
a man fxissessing almo.sV superhuman qualities linked 
with very human weaknesses, a man of impelling 
personality, an idealist whose leet were firmly planted 
on the ground, a genius in imagination and vision, with 
marvellous powers for concentration, persistence, 
audacity, and fortitude to carry tlic fruits of his genius 
to such conclusions that they enormously benefiU'd 
mankind. Perhaps the greatest weakness that is 
evident from the editor’s presentation is u too great 
self-reliance and an inflexibility of mind when once a 
decision hud lieen made. A most outstanding ehar- 
arten.stic was his capacity for leadership, and his 
relations with hi.s men were inspired by a man-to-man 
comradeship and good feeling, an instinct which has 
become traditionally known in industry as “ the West- 
inghousD Spirit,” which in its essence embodies in the 
highest degree loyalty and enthusiasm. 
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Aristotle and Physical Science. 

(1) Aristotle: on Co 7 ntng-to-Be and Passing-Away. (l)e 
Gencrationc et Corruptione.) A Revised Text, with 
Introductionand Commentary by Harold H. Joachim. 
Pp. xl + 303. (Oxford: (’larendon Press ; London: 
Oxford University Press, 1022.) 325. net. 

(2) The Worhs of Aristotle: Translated into English. 

Meieorohgtea. lly K. W. Webster. Pp. vi + 140. 
(Oxford : Clarendon Pre.ss ; London : Oxford Uni¬ 
versity Prc.ss, 1923.) 7.?. (id. net. 

(1) treatise “ On (!oming-to-Be and Passing- 

1 Away ” is one of very great interest to the 
jnire Aristotelian. The question di.scu.sscd m it is this : 
the four most elementary substances known to us 
being earth, air, fire, and water, how do these change 
into one another and how do they form less simple 
snh>tanecs .such as flesh and hone ? For exnmfile, 
wiiat liafipens wlien w'ater i.s lioiled m a kettle ? To 
such questions as this the Atomi.sts had already given 
an uf)f)rnKimaiely correct answer. The scientific man 
will naturally ask wiietlier An.stotle made any real 
advance on liis predece.s.sors : if he did not. why should 
wc troubleourselvt-s uluiut his views on such prolilenns ? 
It must he regretfully admitted that he did not make 
any such advance 

Ar.siotle seems to have been a good ileal impressed 
by the atomic solution, Imt refused to accept it, 
criticising it willi some severity, as indeed he always 
does (Titiclse with severity ail hi.s forerunners. Hut 
what l>elter !md he to offer? Matter, sa).s he. is one 
substratum underlying all phenomena : so far ])erhnps 
we agree with him, since modern science more and more 
tends towards belief in one substratum, and the weak 
jKiint of the old Atomists was that they preferred a 
multitude of different groups of absolutely primitive 
matter, as Dalton did. Again, this sulistratum a.ssumes 
the fonns of the four so-called elements (which arc not, 
strictly s]xniking, “ elements ” fur Aristotle). Now if 
this could he interpreted to mean that the substratum 
appears m the four fonns of solid, liquid, gaseous, 
incandescent, it would be very good sen.se, but un¬ 
luckily Aristotle never put it that way. No, they are 
somehow formed by combinations of the two pairs 
of contraries, hot and cold, dry and moist: when 
water is Ixnled, the cold-moist is transformed into the 
hot-moist; and the efficient cause of these combinations 
and transformution.s is the movement of the heavens 
in |xirticuUir of the sun. Certainly the scientific mar 
will be tempted to wish with Bacon that Democritus 
had come down to us instead of Aristotle—at leasl 
so far as this question is concerned. 

But the pure Aristotelian does not fret himself ovei 
such considerations. Ilis one aim is to understand thi 
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meaning o( his master and to delight in the subtleties 
of that astonishing world of close-packed thought, 
microscopic and yet universal. He will, like Prof. 
Joachim, find this treatise “ fascinating and masterly,” 
and he will give thanks unstinted to him for his superb 
exposition of it. Only those who have wrc.stled witli 
the prodigious difficulties of such a work for themselves 
can appreciate the learning and mastery .shown by 
him on every page of his commentaiy’. The text also 
is very greatly impro\ ed : it is something of a .shix'k 
to learn how untru.stworthy is tliat of Bckker which we 
have been in the habit of acccjiting without demur. 

(2) 1’his miscellaneous work discusse.s various pheno¬ 
mena of the heavens (such as doud.s, comets, the 
rainbow), the nature of the sea, earthquakes, wind, 
thunder, many properties ol “ com^xisite Inidies ” such 
as iron, wood, honey, and ])lenty of other things 
besides. The admirer oi Aristotle's biological works 
will lie sorely disappointed liy it; here are none of 
the flashes of insight and the gmnd generalisalions 
which astonish us tn those work.s, Inil here are his 
vires to be seen in abundant e, c.s]>eiially tiie almost 
total uiiseni'c of experiment, and the failure to test 
Ins hypotheses, the need bit doing which lie iniglit 
have learnt Iroin Socrati's. One soon Wfonus weary 
of ri'admg om* facile explanation after another, almost 
always on wrong lines: for cxam]>le, the Milky Way 
IS “a fringe attaching to ihc greatest <irclc and due 
to the matter secreted ” .\t the same time, it is ol 
some interest, as testifying to the universality of its 
author’s outlook on th<‘ world ; “ the number of things 
that man spied into,” said Ooethe of Aristotle, ” is 
iicyoncl belie!.” PiThaps the most interesting oliserva- 
tion is that ” wc ha\ c only met with two insumces 
of a moon rainbow in more than fifty years,” whuh 
sliows how Aristotle kept hi.s eyes open ; liow many 
of us have seen two of them ? But it is not given to 
any one man to be supreme alike in biology and physics. 

The translation is excellently done, and Welister’s 
early death^he was killed in battle in i9i7- 'is a 5iad 
loss to scholanship. 

A Survey of Scientific Literature. 

Statistical Bibliography in Relation to the Growth 0/ 
Modern Civilization: Two Lectures delivered in the 
University of Cambridge in May j()22. By E. 
Wyndham Hulmc. Pp. 44 + 5 Tables + 4 charts. 
(London : Grafton and Co., 1923.) 65. net. 

HIS book contains two out of the four lectures 
delivered by Mr. Wyndham Hulme as Sandars 
reader in bibliography at the University of Cambridge 
in May 1922, and forms a notable contribution to the 
science of bibliography. Mr. Hulme’s thesis is the need | 
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of co-ofwmtive action in bibliography, and in these 
lectures he urges as an example of this need the 
importance of biiiliographical data as an aid to the 
illustration and interpretation of changes in the pro¬ 
gress of modem civili.sation. 

The growth of scientific literature as a measure of 
man’s activity has not been generally recognised— 
tliough the records previous to the nineteenth century 
are as a rule much more full and trustworthy than the 
ordinar)’ data of the statistician—and Mr. llulmc liere 
show.s by means of graphs and Uibles how bibliogniphical 
statistics may ntit only serve, to confirm conclusions 
already reached from other sources, hut may also aid 
us to define and explain more preci.«cly important move¬ 
ments of our sotial and industrial history. He Lakes 
as an example the International Catalogue of Scien¬ 
tific Literature as l^ing fairly representative of the 
w'orld’s scicnlifu' literary imtpul, and has compiled 
statistics for the years lyoi to 1913 for each of the 17 
sei'tions int<» w'hich that work is divided, and correlated 
these witli sUitistics ol patents lor invention, trade, 
po])ulalion, etc. Tlie figures given from the Inter¬ 
national Catalogue admittedly cannot be taken as final, 
for they an- not only themselves subject to many adju.st- 
ments, but the\ arc also confined to the literature uf 
pure scu-n<-c, and any influence that may liavc been 
exerted by advani.es in tci-hnology is obscured. More¬ 
over, <-ach braiu'li of science is treated as u whole, and 
the liehaviour of the \ariou.s subclasses within each 
liranch and their interrelation cannot tliercforo be 
studied. Neve'’tlic!c.ss, the figures .show certain feuture.s 
wliiih would ])roWibly not he. greatly modified by a 
more detailed exainmalion. There is, for example, an 
undoubU-d indication of the rhythmic progress of a 
science, which ujjpears to ]>roceed in alternate periods 
of growth and stagnation and rises to a period of 
maximum output which m some cases it may Ue po.s.sible 
to pn-det. The year 1910 seems to have been a peak 
year, for there is evidence of a general falling oR in all 
sections of the Catalogue and in patents after that 
year, but unfortunately the confusion arising from the 
War has so vitiated all statistics for years later than 
1913 that it is impossible to check the extent and the 
duration of this depression. 

Another surprising feature to which Mr. Hulme 
directs attention is shown in the geographical dis¬ 
tribution of the journals indexed in the Catalogue 
throughout the period 1901-13. The figure for Ger¬ 
many and Austria is only just less than those for 
France, Russia, the United States, and Great Britain 
combined, while these four countries follow in the 
order given, with Russia appreciably higher than the 
United States or Great Britain. 

In connexion with the English patent statistics which 
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BmIttvc gives from 1561 to date, the introductio 
of the p-iteni spenficafion about 1730 is an imfwrtant 
Limlm.irk whuh s/u^uid not ho overlooked. Its need 
arose out oi the increasing specialisation in industry— 
Itself a sure indication of the commencement of in¬ 
dustrial growth—and its establishment as a permanent 
part of patent practit'c so long after the inlniduction 
of the patentsystem is a parallel to the long time-lag tliat 
existed up to the eighteenth century liotween actual 
]>ra<ti( i‘ and its ('orrcsponding literature. 'I'his lime- 
lag and the early divorce of industry from literature arc 
well shown liy Mr. Hulmo in two interesting “tabular 
surveys ” of the literature oi arehitccture ami the 
textile industries winch give tiie earliest printed mono¬ 
graph in the different sui)di\isions of tlu’se tw'o sul>- 
jects, and in tiiemselves form va]aul>le l)ihli()graphical 
('harts. 

It i.s, however, more with the metluKl advix'ated than 
With tlio conclusions drawn by Mr. Ilulme -important 
and interesting as these are—thatwc are here eoneemed, 
and It is to be hoped that both bibliographers and 
statisticians will realise the utility of this new apjwratiis 
which may not unworthily play its part in tlic elucida¬ 
tion of many problems. 

Our Bookshelf. 

Catalysix 7N Ot^omr (‘hewiUry. By Paul .Siiliaticr. 

Translated by iTof. K. Ivmmet Reid. Pp xxiv + 

406. (London: The Library Press, Ltd., 1923.) 

25.V. net. 

Prof. .Sahatikr's hook, of which an Atnencan trans¬ 
lation is now issued, has been written on a basis 
whi('h is eon.siderabjy broader tlian the brilliant 
researches with which the name ot the autlior is um- 
versally associated, and is very far from being a mere 
re.sume in hook-form of those researches, valuable as 
that would lie. It is also more tlian a mere text-hook 
for the instnietum of students, .since, instead of giving 
merely a lew illustrative examples of |)articular tyjies 
of chemieul change, the author has usually enumerated 
all the most important examples, with references 
to the original literature in which they are descriheil. 
The result has been to produce a monograph ot remark¬ 
able ('omj)leteness, in which the reierences alone would 
cover many pages, since they are .several thou-sands in 
number. 

The translation ha.s been well done, although English 
readers will he amused to .see on ]>. 25 a sentence which 
ends in a hyphen as a result of a refusal to repeat the 
second half of a name, which has already been printed 
on the preceding line. The pagination of the book is 
also very' confusing, since, in opposition to all English 
precedents, the outer corners are occupied by para¬ 
graph numbers, the page-numbers being relegated to 
the inner corners, until the index is reached, when they 
revert to the usual position, thus giving the impression 
that 969 and 350 arc consecutive pages. A very full 
author-index and subject-index have been added by the 
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translator, in which again a novel system has been 
adopted, since all the references are to paragraphs and 
not to pages. 

The American translation contains a sujiplementary 
section of 12 pages by Prof. Bancroft on “ Theories of 
Contact ('atalysis,’* and a number of signed footnotes 
by American workers. A biography, covering two pages 
only, i.s of very real \aluc in directing attention to the 
range of Prof. Sabatier’.s researches, since his earlier 
work in inorganic chemistry ha.s been largely over¬ 
shadowed liy the Imlliancy ol his later work in organic 
chemistry. It is also of interest to read that in 1907 
he drt lined an inviution to follow Moissan at the 
Sorlxinne, preferring to retain the chair of chemistry at 
Toulouse, whicii he has now' occupied for nearly forty 
years. 

The Wheelwright'f Shop. By ficorge Sturl {“ George 

Bonnie”). Pp. xii 1236 + 8 plates. (Cambridge: 

At the University l^ress. 1923.) i2r. 6 d. net. 

'I'liii title ol this book gives no indication ol the enjoy¬ 
able nature of its contents. 'Die author transports 
us into rural England as it was before the hand crafts¬ 
man had disappeared before the march ol machinery, 
and lets us into tlie secret of how' these men found their 
working lives to lie wortli living. The knowledge which 
comes to the man w'ho has to gel out his own timlier 
by the use ol liand tools, and the intimate acquaint¬ 
ance witli its iiocuharities so acc;uired, are possessed 
by lew workmen to-day. The book is v(-r)' human, 
and IS diversified througlmut by quaint tou< lies wiiieli 
throw a flood of light on the de\(dopnient oi \illagc lile 
in England. Sucli a hook could not be written except 
liy one who had li\ed among the things de.scrihed, 
and was intimately ac(jiiainted with the jieojile. 'Die 
wheelwright’s .sho]) still exi.sts in I'arnham, although 
it has moved with the times ; its first records dale bat k 
to 1706, and it came into the jiossession ol the author's 
grandiathcr in iHio and remained in the lamily until 
1920. 

The reader will learn a great deal more than how 
waggons and curls used to he built. “In the slow 
transition from village or provincial industry to city 
or oosmopoUtan industry, one sees a change comparable 
to tlie geologic changes that are still altering the face 
of tile earth. Already, during the eighties and 
nineties of last ('entury, work was growing less in¬ 
teresting to the workman, although far more sure in 
its results. Whereas hcrelutore the villager had been 
grappling adventurously and as a e.oloni.st pioneer with 
the materials of his own neighbourhood, other materi'als 
to supersede the old ones were now arriving from 
multitudinous wage-earners in tout'h with no neigh¬ 
bourhood at all, but in the pay of c^apilaUsts. So the 
face of the country' was being changed bit by bit . . . 
village life was dying out ; intelligent interest in the 
country-side was being lost. . . . Seen in detail the 
cdianges .seemed so trumpery and in must cases such 
real improvements. That they were upsetting old 
forms of skill—producing a population of wage-slaves 
in place of a nation of self-supporting workmen— 
occurred to nobody.” The hook can be recommended 
thoroughly to all who wish to extend their knowledge 
of their fellow men and who are interested in modem 
welfare problems. 
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Physics in Industry. Lectures delivered before the 
Institute of Physics by Prof. A. Barr, Sir James 
Ewing, and C. C. Paterson. (Oxford Technical 
Publications.) Vol. i. Pp. 59. (I/indon: H. 
Frowdc and Hodder and Stoughton, 1923.) 2J. 6<i. 
net. 

Thic first of these three lectures directs attention to the 
great complexity of the problems with which the 
engineer has to deal; and to the fart that, in many 
problems of design it is practically impossible to 
proceed by the method of scientific experiment; “his 
own experience and liis inheritani'c of the accumulated 
results of the labours of his predecessors ” mu.st 
largely guide the successful engineer. Sir Jame.s 
Ewing deals with the relation of the physicist to the 
developmental history of the heat engine, and states 
that “ the impulses towards any new dejwrturo are, 
in general, given by men who are at home in that 
delightful country which may be de.srrilied as the 
borderland of physics and engineering. I liave roamed 
iu it for many happy years, and have been ])nvilegcd 
to know some of the great men who have dwelt on its 
hiH-tnp.s. 1 have enjoyed its morning mists and its 
changing landscapes.” The third lecture gives the 
experiences and views of a research physicist, working 
with an important electrical company which manu¬ 
factures most of the machines, apparatus,and accessories 
made use of m modern electru al practice. Tlis view.s 
on th<‘ duties and methods of tlie research organisa¬ 
tion of .such a company are of the highest importance, 
and sliould receive very close consideration by all wlio 
are interested in industrial research. 

(1) F.^senliaU of Modern Physics. By C. K. Dull. 
Pp. xi-i-525. (Ixmdon, Calcutta and Sydney: 
tl. G. llarrap and Co., Ltd., 1^23.) 5^. 

(2) The Klcmnnis of Applied Physics. By Prof. A. W. 

Smith. Pp. xiv t-483. (Ixmdon: McGraw-Uill I 
Pulilishing (io., Ltd., 1923.) 12.?. 0 <i. I 

(^) Practical Heat. ICditcd by T. Croft. (Power 
‘Plant Series,) Pp. xiii + 713. (New York and 
London : McGruw-lTill Book Co. Inc., 1923.) 25s. 

In our issue of December 9, 1922, p. 792, we directed 
attention to the first of a senes of reports on the 
teaching of jihysics in the United Slates by ayominittee 
of the American Physical Society formed to investigate 
the .sul>ject and In make recnnimendations for the 
future, The tliree books under notice may he regarded 
as outcomes of tiiat report, for their aim is lo provide 
a sound knowledge of the fundamental principles of 
the subject and to sliow how tho.se principles find their 
applications in the common experiences of everyday 
life. The fir.st is for secondary .scdiool use and intro¬ 
duces each principle by a familiar fad depending on 
it, t!ie second supplies the needs of a student in his 
first year at a University intending to become an 
engineer, while the third is a mure complete cxpo.si- 
tion of the principles which underlie heat engineering. 
All are well printed, and the latter is abundantly 
illustrated. There are a few lapses on fundamental 
points, but they do not seriously interfere with the 
usefulness of the books for those who wish to know 
the “ why ” of things they see around them. 
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Plane Geometry: An Account of the More Elementary 
Properties of the Conte Sections, treated by the Methods 
of Co-ordinate Geometry, and of Modem Projective 
Geometry, with Applications to Practical Drawing. 
By L. B. ik-nny. Pp. vii + 336. (Ixmdon : Blackic 
and Son, Ltd., 1922.) io.f. 6rf. net. 

On the whole, Mr. Benny’.s liuok is one that we would 
heartily recommend to the class of students he had in 
mind while writing it. It is not a book for iieginncrs ; 
it is not a liook for mathematical specialists. But for 
the student who wishes to ac(juirc a fairly competent 
knowledge of tlu* methods of analytical conics, rom- 
Ifined with tlie modern geometrii'al point of view, the 
book should prov'C very useful. The style is attractive, 
and the treatment interesting. 

Mr. Penny’s aim is clearly to combine the geometrical 
with the analytical treatment of conics. This aim is 
one that all should approve. Tlie only fault wc can 
find with Iho author's treatment i.s one that he himself 
mentions in the preface, namely, that there is a sort of 
sce-saw between geometry and analysis in alternate 
chapters. Tills gives a rather unpleasant impression, 
and we must <’onfess tiiat wlien we first took up Mr. 
Benny’s IxMik the impression it made was a bad one. 
Blit continued study oi the book showed that the fault 
is more apparent tlian real, Perhajis in a future 
edition Mr. Benny could .so rearrange the material a.s 
to work the geometrical ami the analytical into really 
organic whole. 

Electrical Engineering J.ahoratory Experiments. By 

Prof. C. W. Kirkcr and (’. E. Tucker. Pp. xiv-f-310. 

(London: McGraw-llill Puhlishing Co., Ltd.. 192*.) 

114. 3//. 

A STUDENT in an eleclrica! engineering laboratory 
.should lie taught to rely on his iiwn resources and 
encouraged to exert his own initiative. At the 
beginning of ins course it is advisable that he perform 
rapidly under careful supervision the fundamental 
testing experiments, lie should tlien be assigned 
work wliich retjuires a cerudn amount of originality. 
If he shows a particular interest in any problem, he 
should lie enc-ouraged to make a research on it. The 
teacher is ocra.sionally' rewarded by finding a keen 
and accurate oliscrver wliu has the ability to analyse 
his experimemts and draw useful conclusions from them. 
In the IxK.k under notice fifty-six experiments are 
given ranging from the wlieatstone bridge to the 
mercury arc rectifier and from the direct-current 
generator to the load characteristics of a three-phase 
commutator motor. The theory given of the various 
tests is not too lengthy and can be easily under¬ 
stood. The book can be commended to teachers and 
students. 

Praclical Chemistry. By Dr. L. C. Newell. Pp. 
viu + 543. (London and .Sydney : D. C. Heath and 
Co., n.d.) 6.r. 

Dr. Newell’s work is not a “ practical ” text-book in 
1 the English sense, but an elementary text-book of 
I chemistry along the lines now followed in America. 
■ Industrial applications are kept in the foreground, and 
illustrations of technical plant are numerous. 
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Letters to the Editor. 

[ Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
thi.'i or any other part of Natitrk. No notice is 
taken of anonymous communications?^ 

A Calculation of the Atomic Weights of Isotopes. 

Some months ago, when enga^^cd on a study (if 
radioactive disintegration series, tiic results of which 
appeared in tlio (iclober issue of tiie Phtlosophual 
Mana-uu-, 1 was able to fornuilato simple rules from 
radioactive data whicli enabled me to calculate a 
list of tlie atomic weigltts of the ])rmcipal isotopes 
of Ulth (ominon and rafboaclive elements. This li.st, 
which will be piiblislied in due course, agreed clos-oly, 
although not identu.ally, witli all the experimental 
values of the atomic weights of the isoto^x^s of the 
cornnion elements delermmefl up to that date (June 
3 (j 2 ^) bv Aston and others .Since then, in a recent 
issue of Na'U'KE (September 22, p. Pih), Aston has 
inibbshisl some further results witii wliich my 
pre<hc.lions agree so exactly that 1 feel constrained 
to give Iiere a brief account of hovs my list was arrived 
at, and to state some results whuh have yet to be 
verilicd or ihsproved cxjieninenlallv. 

'j'hc main supposition is that there are four separate 
radioaitive senes llie members of vliicli have atomic 
weights given respectively bv I 3. 4”-I-2. 41/ • 1, 
and 4«, where n is an integer In tlie paper mentioned 
above 1 give rensons ior siip]K>smg that the first of 
these IS tlic actimum senes, tiie .second the uranium 
stTies, t he third a iivpothetic.d senes the end-product*- 
ol whu'h mav be bisimilh (a 20*1) and thallium 
(«^203). and tlie fourtli tlic thorium senes. It is 
known*that m the uranuim and in the Ihonum si'm^s 
successive changes are principally of two kinds; a 
succession of apartiiles, and liie succession o, li, ft 
and a; it is iiroi>abk*. and I assume it to be so. that 
in the two f>ther .senes the characten.stic succcs.sive 
changes are a succession of a-purticles ami the 
Huci.ession a, /i a, I next imagine that radio¬ 
activity continues below the so called end-products 
of the senes, the uranmin and thorium scries Ixung 
continued by the elements of even atomic number 
and the two other ones by the dements of mid 
atomic number. 'J'here is no experimental evidence 
for Ibis, nor doe.s it matter. 'I'he point is merely that 
i.solopes, which on nuhoactivc evidence would be 
presumed stable, would be found exjK^ninentallv to 
be the isotopes of common elements, and those 
presumed in.stablc (bodies wdiich supposwlly expel 
/i-particles, for cxam})le) would not be found. This 
is reasonable. 

An arrangement of this kind yields a surpn.sing 
amount of information, and it may be claimed tliat 
solely from radioactive evidence the following points 
may be deduced : (i) Jt is probable, but not im¬ 
possible, that isotopes do not differ by more tlian 
8 units of atomic weight; (2) only end-products 

of radioactive senes or radio-elements emitting o- 
particlea .should be considered when a comparison is 
made between common and radioactive isotopes; 
(3) all elements are limited to two isotopes of odd 
atomic weight (odd isotopes), and these differ by 
2 units of atomic weight only ; (4) odd elemente 

{i.e. elements of odd atomic number) have odd 
isotopes onlv, anti, if there be two, the lighter one is 
likelier to be the more stable and consequently the 
more abundant in Nature; (5) even elements may 
have both e.ven and odd isotopes, but the former 
should be as a rule at least twice as numerous as the 

vn '>8 t ft voT - ! I 9 1 


latter, and an odd isotope should not be either the 
lightest or the heaviest of all; (6) isob^es of common 
elements may be of even atomic weight only; (7) 
an element the atomic number of which is given by 
4n 1-3 has an Isotope of atomic weight 4n-i-i, and 
vice versa ; and (8) an even element has always one 
isotope a unit of atomic weight higher than one of 
the isotopes of the element next below it. 

Several of the above rules have already been pointed 
out by A.ston from liis results on common isotopes. 
They an; indeed the common ground of both ordinary 
and radioactive isotopes. They do not apply m 
their entirety to the elements below nickel and 
cobalt. It is not to be expccte<I that the lightest 
elements with liieir simple structure would behave 
exactly like tlie heavier ones. In addition, it is prob¬ 
able from atomic weight evidence and certain evidence 
from Aston’s results that the .series 4«-(-2 and 411-l-i 
do not run ointinuoiislv below the limit of cobalt 
an<l nickel. 

If the radioactive evidence were decisive in regard 
to which ma.ss - TUiinhers are unstable, and which 
arc possible isobares, the determination by calcula¬ 
tion of all the isotopes of all the eletnents would not 
be ililhcult, but tins does not apjiear to be so The 
evidence <loes not give a complete solution because, 
among other thing.s, 1 have not considered possible 
branching in any of the senes. Branching no cloubt 
occurs according to some plan, but up to date I ha\’e 
not iliscovercd what that plan is. Coiiseijiicntly on 
one or two occasions 1 have failed to agree entirely 
with Aston’s experimental results, h'or example, my 
calculations give two isotopes to calcium, 44 and 40, 
aiul two to argon, 40 and 36, but thev indicate that 
V> IS the more abundant, whereas Aston’s results 
(atul the atomic weight) contradict tins. 

l*or the elements from liytirogen to yttriiiin my 
list LS identical with .Aston’s list, which covers this 
range completely, except that J say that scandium 
has a second isotojK; at 47. /dircouium has an 
isotope at 02 and ]>os.'5ibly a third at pp hut no 
oUkts 111 atldition to its principal one at po already 
esUiblishtxl by Aston. Niobium has t)3 and P5, 
molybdenum is simple and pO. 1‘Tcmenl 43 would 
have 97 or <yj if either existed, but tlioy do not. 
(Presumably a missing o(l<l eUunent is one which 
occurs at a place where two successive odd mass- 
numbers happen to be unstable.) T<uthcnnim has 
100, loi, 102, and 104, possibly pS. but not 106. 
Kbothum is principally, and probably only, 103. 
PalladiuTn is certainly 104, job, and loS, not 105 but 
possibly ro2 and 110. Silver is as given by Aston, 
Cadmium IS 110. ni, iii. 114. with perhaps iu8 and 
116, but not loO. Indium is 115 only. Tin and 
antiiuoiiy are as given by Aston Tellurium is 
mainly 128 and 126, with possibly 130 and 124 
but not 122. (Were it not tliat 128 is greater than 
the atomic weight of iodine I should be inclined 
to say that, notwithstanding its atomic weight, 
tellurium was mainly 128.) Iodine and cajsium are 
simple as given by Aston. Xenon is as given by 
Aston, except that I drop 126 or 124. Lanthanum 
and pra'sodymium are simple, 139 and 141 re.spect- 
ively. It is more probable that cerium is simple 
and 140 than complex and 140, 142, and 144. 
Banum is complex, having 134, 136, and 138 but 
not, if cerium be simple, I40, and it has no odd 
isotopes. 

The rare earths are not difficult to do in spite of 
the uncertainty of their atomic weights. Each of 
the even rare earths is complex. Element 61 would 
have 147 and 149 if either existed ; europium ia 
131 and 153, holmium 163 and 165, and thulium i6q 
and 171. In spite of their atomic weights, terbium is 
159 only and lutecium only 177. Hafnium is mainly 
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^8 and i8o with some 182, and lias no odd isotopes. 
Tantalum is 181 and 183. tungsten 184 only, and 
element 75 would have 185 or 187 if they existed. 
Iridium appears to have 191 as well as 193 ; platinum 
lias 194 and ig6, possibly 192, but 198'is unlikely. 
Mercury is i<j 8 , 190, 200, 202, and 204 and not 201 
as Aston finds, but I cannot add 197 as he thinks 
possible. 

Gold is 197 and simple if Aston is right about 
mercury; otherwise it shouhl have I9<j also. 
Thallium is 203 and 205, lead principally 208 and 
20(}, the former in excess, llismuth is simple ami 2o<>. 
Polonium is of course 210, and the only member of 
element 84 with a chance (and that a very remote 
one} of being isolated. Thorium is simple and 232. 
One isotope of element 8() is too unstable ever to be 
isolated. Element 91 has 231 and 233. the former 
being probably protoactinium. Uranium, which is 
complex, has been discussed in my paper in tlic 
Philosophical Maffa-Ave. 

The order of inton.sily of tlie isotopes cannot Ix' 
given accurately from these consulerations, but a 
rough sorting into major and minor isotopes is not 
diHicult to make Mass-numbers which belong to no 
atomic numlxT are difficult to estimate At present 
I feel sure of ten even ones and thirty-one ocld 
below polonium, most of which Aston has found. 
All but one of Die former are of the form .jw + 2, and 
more than three-iiftlis of the latter of the form 4« +1. 
Tiiere appi'ur to bo at least thirty simple elements 
if inv predictions be added to Aston’s certainties. 
I'VnirtcL'n of these have acceptrsl atomic weiglits 
within o 05 of a imit, and as many fall short of a unit 
by this amount as exceed it 1 have assumed Aston’s 
wliole-number rule in all the numbers given m this 
letter. 

.\Itcr these uuiss-nuinbers had been <leducod 1 found 
that Die complexity ol an element was apparently a 
simple function of the atomic nnml>er ioh. Thus 
there is a probability tlial elements of atomic numbers 
lOiH 7, zbiii TO, ami i(w + II are simple; that iOw + 3, 
lOn 1-5, iGw+13, aiul lOw H 13 have two i.soloj>c.s; tliat 
i6u + 8 and i6»+i4 have no odd isolojx's: and that 
iGn, iGjH j, and 2 have odd i.sotope*.. If this 

deduction be substantiated i>y exjierimental work it 
should throw light on the constitution and stability 
of the nuchni.s. A. S. Russiiu.. 

Dr. Lee's Laboratory, Christ Church, 

Oxford, OclolDcr 3, 1923. 


The Measurement of Very High Temperature. 

■ In 1914 Lummer ’ du.scribed some experiments on 
an arc burning in a gas at high pressure. His method 
of determining the temjierature based on the increase 
of surface brightness of the positive crater is extremely 
unsatisfactory, and his figures, u.sing hi.s own values 
of surface brightness, appear to be nearly llircc 
thousand degrees too low. It seemed desirable, 
therefore, to repeat and extend the experiments and 
determine the temperature more precisely. A very 
accurate way of doing this would be to determine the 
ratio of the intensity of the light at two wave-lengths 
as far as possible apart, which would define the 
temperature if the positive crater were a complete 
radiator. This assumption need not be made if ratios 
of the intensities are determined at two different 
temperatures, one of which is known. Thus, for 
example, in the region in which Wien's law holds, if 
a\ is a constant proportional to the emissivity, the 
intensity is given by 

* Lummer. VerflUsslgung der Kohle und Hentelluns der Soimco- 
temptfatUT.'* (Sammlutig Vieweg.) 


and 


log 


Eat= 

EA|T, . E>,r, 
E*,t,.Ea.t. '' 


OA. 




which determines Tj in terms of Tj. Since a*, which 
may also contain the sensitivity of the measuring 
instrument, disappears from the final equation, thii 
method is very convenient and may be made very 
accurate. 

Two methods were used for determining the in¬ 
tensity, one by the use of a wedge as .suggested by 
l^of. Merton,* the other niaking use of the photo¬ 
electric effect. The first method Is more convenient 
in many cases ; the .second is probably more accurate. 

The mam difficultv is to make sure that one is really 
oliscrving the hottest part of the crater. It Is very 
difficult to keep the arc constant at Iiigh pressures, 
and obviously too low' a temperature will be found if 
the arc shifts during the exposure so that part of the 
measurement is earned out on the colder parts sur¬ 
rounding the crater. If this has been avoided, com¬ 
parison of the intensity at anv two wave-lengths at 
atmospheric pressure and at high pressure enables the 
temperature at the high pressure to be calculated in 
terms of the. known teruperaturo of the normal arc. 
A check in the method is given by the constancy of 
the temperature found using various wave-lengths. 
The divergence from the mean is withm the limits of 
ex]wimcnlal error. 

Owing to tlie difficulty outlined above, observations 
at the same pressure <lo not repeat very accurately, 
though the highest values arc fairly consistent. The 
following table summarises the provisional results for 
an arc in nitrogen : 


I'rcssiiro ill 
Atmfjsphcics 

lomporatHre. 

J 

Uk)o)A 

(» 

4680 

18 

()i8o 

33 

6320 

80 

8020 


As already stated, these are minimum tempera¬ 
tures; and nKhcations on one plate (io,oqo‘' at 50 
atmospheres) seem lo justify the suspicion that they 
may be considerably underestimated. 

Eurther experiments making use o! a number of 
improved methods are now in progres.s, and it is hoped 
shortly in a fuller publication to give more accurate 
values for the temperature of the crater as a function 
of the pressure and nature of the gas. The fact .seems 
certain, however, that one can by this means reach 
temperatures in the laboratory considerably higher 
than tlie temperature at the surface of the sun. 

It may lie interesting to note licre the strong 
reversal of some of the cyanogen bands shown on the 
plates within certain limits of pressure and tempera¬ 
ture. The phenomenon is most noticeable between 
30 and 40 atmospheres, and it should be possible to 
locate these limits more definitely in the course of 
the experiments. 

I have in conclusion to acknowledge a deep debt of 
gratitude to Prof. Lindcmann for much helpful 
criticism and encouragement. I. O. Griffith. 

Clarendon Laboratory, Oxford, 

September 22. 

» Merlon Mid Nicholvon (PhiL Trans. Roy. Soc. A. 217). ITof. Merton 
kindly lent me the ^tpectnnnetcr end wedge wbicU be used in his own 
investigations, aud I take this opportunity of tbankmg him lor Uie loan of 
Uie ^pparatOR and for hia assistance In initiatin me into tbe details of bis 
method. 
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Early Greek Chemistry. 

It is generally recognised tliat chomistry began, as 
the "divine [or. pe^aps. " sulphurous "j art” (flna 
Tix'>fi) in Hellenistic Kgypt, in Alexandria, during 
first centuries of our era. The l>ooks of its practi¬ 
tioners have existed m copies in most European 
libraries for many centunes Those in the King's 
Library at Paris were mentioned by Olaus Bomcluus 
in the*seventeenth century . parts of the most im¬ 
portant were published and translatcil by Hoefer 
early in the nineteenth century, and the whole coYpxis 
was publisheil, with a translation, by 13 erthelot and 
Kuelle as the " Collection das ancieiis alchimisles 
grecs," under the auspices of the French Minister of 
Public Instruction, in 1887-88. in four volumes. It is 
not a little surprising to fin<l such an eminent writer 
on cognate subjects as Kcitzcnstein, as a result of 
admittedly hasty examination oi the Paris MSS . 
offering rather severe criticism of the work of 
l^erthelot and P indie, since the text of the latter is 
based on the collation of existing MSS . and not 
merely on those of J'aris The production of it and 
of the translation was a work of no small difficulty, 
as might have been anticipated from the place of 
origin and date of the ongmul. A very large number 
of words fiave no place even in such exhaustive 
works as I->u Cange’s " Lexicon/' 

It is, therefore, particularly gratifying to find 
Prof. Stcphanul6s. of file University of Athens, now 
undertaking a revision of tlie text and translation 
of tlic “ Collection " in luanv places where they are 
obscure. His knowledge of chemistry, the literature 
of alchemv, and—particularly—of modem Greek, are 
broiigiit into use. Mmc. Hamincr-Jcnseii, it is tru(% 
has recently attempted in her es-say. " Die alleste 
Alchymie," Copcnliagcn, to reconstruct the 

tlieofies underlying tiie Greek alchemic^al MSS. and 
to rearrange them in order of date. Hut her evident 
lack of broad chemical knowledge, and lier approach 
from the way of the so-called " classical ” philology, 
have noticeably hampered her contribution. 

I’rof. Stephunuliis’ article, published in the Hcvnc 
des itiuics ^nrqui'$, tome 35, No. Thi, Pans, a 

copy of which he has just sent me, is one of great 
interest and value. The following may be mentiomsl 
as an indication of the tspe of emendation which he 
has been able to suggest—flironghout with a full 
appreciation of Hcrtlielot, Many words left untrans¬ 
lated are now given meanings, e.g. =" false 

peari" in modern Greek. The explanation of the 
obscure passage given on p. () {JoO, 8) of Stephauidds’ 
paper is very ingenious. Some of Berlhelol and 
Kuclle’s translations rea<l as nonsense, but in the 
hands of Prof. Stephanidd.s the text reveals its mean¬ 
ing : " de la largcur d’un petit iniroir tr6s mince ’ 
becomes " en forme tres mince dc pierrr specularis 
[micaj.’’ I'he passage given bv Herthelot and Riiclle 
as, " ()uclques-uns apr^s cela font. lx>ir un oiseau 
depuis'^le soir jusqu’a une heure, puis ils lais.sent 
Tiiourir dc .soif Ic petit oiseau, cn leprivantdebois.son,” 
etc., is completely incorrect, and should read; 
" Quelques-uns donneiit ‘.'les perle.s a avaler a 
une poule <afin fju’cUc les garde dans le ge/icr> 
depuis le soir jusiju'a une heure, en pnvant I’oiseau 
de Ixusson, ct puis, en le saentiant, on trouve les 
e.sp6ces ^les perles bnllantes.” (Improvement of 
pearls bv the action of the gastric juice: a well-known 
operation in ancient technology’.) 

There will he some criticism of such renderings as 
" ><{Tp^Xoii)»'.= acide azotique,” and laXi»’iTpoi' ^ovr 
(tK*ro(i 6 Tayov as “ fi 6 Ta.vov pour la because " les 

Byzantins appolaient fiorip'ii la poudre a canon et 
le'canon." HoTipiOf puzzled Hoefer; it lias become 
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fashionable to render it " magic plant.” Some 
obscurities are put down to assonance, and belief in 
“ sympathy " {cf. the lepjvof and of the Stoics). 

J. R. Partington. 

45 Kensington Gardens Square, W.2. 


The Musk Ox in Arctic Islands. 

During my various arctic expeditions I have learnt 
a good deal about the ovibos (musk ox) from conversa¬ 
tion with the Eskimos, and perhaps more from actual 
oliservation. Especially when we were in Melville 
Island (191O-17) we were in almost continuous 
association with the animal. It has occurred to me 
that what we know of the present habits and distri¬ 
bution of ovilios throws a light on one of the geo¬ 
logical problems of the American arctic. 

All my inquiries from the Eskimos and all the 
observations of our own party indicate that both 
herds and single animals move slowly—no faster 
ordinarily than strictly requircxl by the feed. This 
moans that m fertile arctic grass lands, herds move 
less than five miles a month. Hut—more important 

_vve have neither observed nor heard about their 

crossing sea ice We have never seen ovibos tracks 
more than one or two hundred yards from shore. It 
.seems that, if thev " thoughtlcsslv " start out upon 
the ice, they pause withm 200 yards, look around for 
land, and turn in a direction where land is visible. 

This means that, through-observation and hearsay, 
1 have concludetl that the ovibos never cross from 
one i-sland to another, either by .swimming the water 
or by walking acro.ss icc. H this has always been 
' theif nature, we can explain Iheir presence on several 
of the arctic islands only by assuming that once upon 
a time these islands were connected land. 

Some of the arctic islands have numerous raised 
beaclies and otlier indications that they have been 
rising rapidly in recent times—the Rnignes Islands, 
Borden Island, King ('.hnstian Island, and Loiigheed 
Island In none of these have we found any evidence 
that ovil>os were ever present. 

Since the living ovibos or remains of the dead art 
found, so far as 1 know, in all the other arctic islands 
we must conclude*, that these islands were once upor 
a time connected with each other, cither directly 01 
by wav of the mainland of either North America o: 
Asia. 'U seems clear that the islands where ovibo' 
have never been wtsre at that time either separated b; 
water cliHiinels from the land mass which later bocaini 
the mam part of the Canadian Archipelago, or else 
and nmre probably, that they were then beneath thi 

sea. VlLlIJALMUR Srtl-’ANSBON. 

New Cxmrt, Middle Temple. 

London, E.C.^, vSeptember 24. 


Scientific Names of Greek Derivation. 

On looking through some arrears of Nature aftc 
the vacation I see. on August 18, p. 241, Dr. W. E 
Matthew, m discussing the spelling of names derive 
from the Greek, asks if wc should -write “ Deinosaur 
or " I.)inosaur " ? , . , 

For the spelling it is no great matter, but it doi 
matter for the pronunciation. For example, at or 
time it was customary, perhaps more or less ina 
still be, to spell Pheidias " Phidi^ ” ; consequent!; 
the unlovely pronunciation " Phiddias ” was prev; 
lent. So had we not better ke^ to Deinosaur ? 

Clifford Ali^utt. 

St. Radegund’s, Cambridge, 

October 10. 
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' The Problem of Leprosy. 


R ecent progress^ especially as regards treatment, 
has paved the way for practical advanc^ in 
the‘control of the world-old problem of lepros>^ so a 
brief survey of the position appears to be timely. 
Ancient records show it has been present in Africa and 
India, and probably also in ('hina, from the dawn of 
civilisation. It spread over Europe during the first 
centuries of the present era, was carried to the New 
World soon after its discovery, and new epidemics 
originated in some Oceanic islands as late as the middle 
of the last century. There is evidence to show that 
leprosy is now spreading among the Mohammedan races 
of tropical ('entral Africa. 

Nearly all the countries with the highest incidence 
of leprosy arc situated in humid hot tropical areas 
of Africa, Asia, and America. Ileiser not long ago 
estimated the lepers of the world at about two millions, 
which recent figures indicate not to be an over- 
Citim'ate, us some ‘authorities place the number in 
China at one million; the 1921 census figure for 
India is 102,513, with at least an equal number ot 
earlier unrecorded cases, while the rates in very 
extensive areas of Central Africa have rci'cntly been 
shown to N’ary between 5 and 60 per inille, and in 
small arcus have run up even to 200 per millc. These 
are terrible figures when we remember tliat the jiresent 
olVicial Indian rate is but 0*32 per miUe. in s)nlr of 
lepers being seen daily in the streets of most large towns 
of that densely po])uIated country ; South .Afru-a has 
2248 and the West Indies 1433 known Icikt-s, so the 
total number in British {’(aintries ('imnot well he less 
than 300,000. The eradication of the disease i.s tluis 
a formidable tusk. 

During the latter half of the nineteentli century' a 
remarkable contro\'crsy raged between the supporters 
of the hereditary and contagious tlieories of origin ot 
the disease. The hereditary view had for a time 
supplanted ihe ancient belief in its contagiousness, 
althougli tile classical figures in supjiort of tlic heredi- 
titry transmission of leprosy in 1 )aniel.ssen and Boeck’.s 
book of 1848 have long been shown i>y advancing 
knowledge to lend no valid support to that theory. 
The theory rapidly lost ground after the discos ery of 
the lepra bacillus by Hansen in 1874, and is now finally 
di.scredited in favour of the age-long theory of the 
communicability of the disease. Jonathan Hutchin¬ 
son’s fish theory, also of prelracteriological origin, has 
had no supporters since his dei’case. 

The precise manner in whicli the causative liacillus 
of leprosy passe.s from the diseased to infect the 
healthy i.s still, however, not finally proved, although 
there is a very general consensus of opinion that it 
enters through minute lesions of the skin or .superficial 
mucous membranes, especially the nasal, and that 
prolonged exposure to clo.se contact with a leper i.s 
usually necessary before infection takes place. In 
a .series of 700 case.s in which the probable source 
of infection was traced, house infection was shown 
in about 80 per cent., while in at least 30 per cent, 
the unfortunate victim had slept in the .same bed 
as a leper before contracting the disease. It is also 
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known that the nodular form i% far more infective 
tiin the nerve type, owing to the extensive dis¬ 
charge of the lepra bacilli frjm the ulcerated skin 
and nasal lesions of the former. Children and persons 
not over twenty y'ears of age are far more susceptible 
than those of thirty years and upwards. All these 
are very' imjKirtant points from the prophylactic 
side. 

The three international leprosy conferences of 1897, 
tgotj, and 1923 have all endorsed the contagiousness 
of the disease and the necessity of segregation in 
stamping out or greatly reducing it, as has been so 
successfully carried out in Norway, where 2833 cases 
in 1H56 have been reduced to 140 at the present time, 
while during the last two decades the rate per mille 
lias been reduced to less than one-half the former rate 
m Cyprus and Jamaica through similar measures, the 
value of w'hidi when practicable Cs undoubted. Un¬ 
fortunately the exyn-nse of compulsory segregation is 
entirely prohiiiitive when such large numbers as those 
(>l India, China, and (entral Africa have to be dealt 
with, while, e\ en under the favourable conditions of 
Norway, as compared with backward and poor tropical 
countries, the time reijuired to eradicate the disease is 
much prolonged liy the im^iossibility of discovering 
and isolating the cii-ses in an early stage, as long as this 
involved lile-long sejiaratinn from relative.s and friends 
with no appr<Tiablc lu»];e of recovery and restoration 
to their liomcs. Tiie ine\itable result is that by the 
time many ol tlie patients were detected and isolated, 
other memliers of their houscholtls were already in¬ 
fected, though they devekip the disease only after 
several years, on account of its prolonged incubation 
period. 

Auvancics in the Treatment of Leprosy. 

It is a remarkable fact that, just as the great specific 
remedies for malaria and amcebic dj’sentery, cinchona 
l>ark and ipecacuanha root respectively, were dis¬ 
covered centurie.s ago by the aboriginal South American 
Indians, so the one remedy of value in leprosy, eiiaul- 
moogra oil, is an old Hindoosian medicine. It was 
brought to the notice of European practitioners in 
1853, and was shown by Ralph Hopkins of Louisiana 
to lie able to clear up a certain proportion of incipient 
cjises, although it only retarded the advance of typical 
ones, licing t(Hi nauseating to allow of mure effective 
use by the oral route. 

Intramuscular injections of the oil proved to be more 
cflicient, and in 1913 Victor G. Heiser reported ii per 
cent, of apparent cures after some eighteen months of 
{xiinful injections, which only a certain number of 
lepers will submit to. These observations led Rogers 
to search for a soluble preparation of the active portion 
of the oil more suitable for injection purposes, which 
he found in 1916 in the sodium salts ot the different 
fractions of the unsaturated fatty acids of chaulmoogra 
and hydnocarpus oils derived from 7 'araktogenos kurzii 
and Hydnocarpus wightiana. First the lower melting- 
point fractions were used under the name of sodium 
gynocardate, while afterwards he concluded that 
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i)dium hydnucarpate was more active than either the 
:)rnu'r or than sodium chaulmou^jratc. E. L. Walker 
nd Marion Sweeney confirmed these observations and 
howed that these tractions had a direct lethal action 
■n acid-fast ba<*illi as a class when added to cultures. 

'his led them to suggest a direct action ol the drug 
m the lepra bacillus in vivo. 

As these s(jluhle preparations were still painful and 
low in their action, Rogers commenced to use them 
ntravenously, when he observed ocntsional severe 
e!)rile reactions with inflammation of leprous nodules 
icc<impanied l)y extcnsi\ ciireakingup of the lepra Ixicilli 
n them, followed i)y gradual absorption and eventual 
lisappearance. of both the bacilli and all signs of the 
iisi'ase. 'rhe same worker next showed that a soluble 
;odium salt of the fatty acids of oodliver oil, sodium 
Tjorrhuate, and of soya-bean oil (sodium soyate) were 
ilso effective in leprosy, although they had no direct 
iction on iu id-fast i^actlii in vitro. More recently, he 
has found an increase in the amount ol lipase in the 
Idood of treated cases, and Muir in Calcutta has shown 
that this tcrnient decreases after a severe general 
reaction, indicating that it lias been used up during 
the destruction ol the hacilb in the body. 

Shaw-Mackenzie showed these soups to stimulate the 
action of pancreatit' ferment in vitro on fats ; so Rogers 
lias suggi'sted tliat they may act tlirough tlie li]>asc, 
dissolving the tatty coating ol the lepra bacilli in vivo, 
much as Urver has suc( ceded m doing tn vitro in the 
case of tlie tubercle liacillus. a point of practical interest 
also in connexion witli tlie use of sodium morrliualc in 
tuliCR'ulosis, whi( h is still under trial. In the rase of 
leprosy large numbers ot the bacilli may be safely 
disintegrated by tiie treatment with a]){)arent enhance¬ 
ment ol the re.sisting powers of the patient’s system, 
complete di.sa])pcarance of extensive nodular leprosy 
having occasionally followed a very severe febrile 
reaction of a montii or more in duration, followed by 
gradual clearing up of the disease during the following 
year without any further treatment. M(*reover, ' 
K. K. Cliatlerji has obtained an active preparation 
against leprosy from mim oil, and Muir others from 
linseed and even from olive oil, so an immense field 
has been opened up for further search for possible 
curative products against both leprosy and tul^er- 
culosis. 

In IU20 ?rot. Dean and Dr. liollmann in Honolulu 
made a further practical advance w'hcn they showed 
that ethyl ester chaulmoogrates and hydnocarpate:^ can 
be successfully used l)y the intramuscular method in 
place of the more troublesome intravenous injections 
of the sodium salts. Similar preparations to theirs 
were the basis of “ leprolin ” issued by a German firm 
se\'eral years earlier an<i used with some success in 
leprosy by Engel and otliers. 

Rc])nrts from all parts of the world now suffice to 
prove that an important advance has lx.*en made in 
tlie treatment of leprosy by these various researches, 
the less advanced cases being naturally more amcii- 
alile to the treatment, and although in such a chronic 
disease as leprosy, with a very long incubation period, 
it is difficult to decide if actual cure can be brought 
about any more than in tuberculosis, yet a few of the 
earlier Calcutta cases have now remained free from 


active signs of the disease for from five to eight years. 
There is good reason, therefore, to hope some are 
actually cured, while there is no doubt the infectivity 
of the di.sea.se is removed in many of the earlier cases, 
with consequent decrease of possible contagions from 
them. 

Provision for Treatment. 

The practical question now arises as to how far the 
improved treatment can he utilised in the struggle 
against leprosy. 'J’lie third International Leprosy 
{ onfcrcnce at Strasbourg in July last endorsed its value, 
and laid it down that segregated lepers should be 
provided w'ith the best treatment. Only a very small 
percentage ot tlie total lepers segregated in India and 
other liritish-governcd countrie.s are receiving its 
lienefits, however, much less the vastly greater numbers 
of free lepers, including most of the earlier amenable 
cases, the infective powers of which might he largely 
abolished by six months’ to a year’s treatment. The 
treatment would cut .short the new infections arising 
from them among their relatives and others living in 
their houses, and solve the hitherto un.surmountaliie 
proldem of dealing effectively with the early cases of 
the disease, which it is often impracticable to segregate. 

It affords the only hope of a rapid diminution leprosy 
in India, Central Africa, and other countries w'ith very 
numerous lepers. 

Eor this imrposc, in addition to agricultural colonies 
for indigent and especially dangerous lepers, it will be 
necessarv' to organise out-patient lepro.sy clinics in con¬ 
nexion w'itli as many hos]ntals as jiossible, where the 
weekly injections can l)e given, on the ]jlan developed 
by E. Muir at the Tropica) Disease Hospital. Here 
alxiut 100 cases are under regular treatment, and 
much rc'soarcl) work is being <lone with the view of 
improving further the treatment in the leprosy 
laboratory of the ('alcutta School of Tropical Medicine. 
Uy this means it should be possible to render a large 
number of the earlier eases non-infeetive. at a far lower 
cost than in settlements, and tn produce a decline of 
new infections, and ultimately in the incidence of 
lepro.sy, hitherto imjiossible to obtain. 

Unfortunately, it must in truth be admitted tiiat the 
United States is doing far more for its lepers in the 
Philippines and Hawaii, both as regards segregation and 
in applying the newer treatment, than Great Britain is 
for her much greater number of lepers, mainly due to 
lark of funds, especially in India and Central Africa. 
During the last few months, however, a British Empire 
Leprosy Relief Association has been founded under the 
chairmanship of Lord Chelmsford, with the support of 
a numlier of leading British physicians and men of 
science, which will shortly attempt to raise the large 
.sums necessary to remove this reproach from the British 
nation. This has become all the more imperative now 
tliat the Strasbourg l^eprosy Conference has pointed 
out the obligation we are under to provide the best 
treatment for our segregated lepers. It applies equally 
forcibly to the free, earlier, and more curable cases, 
and it is to be hoped that no further time will be lost 
in bringing the knowledge that science has now fumislied 
to the relief of those who are perliaps the most cruelly 
afflicted of the human race. L, R. 
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The Geog'raphical Position of the British Empire.’ 
By Vaughan Cornish, D.Sc. 

The Position which has been occupied. 


'^HE British Empire, although situated in every 

^ continent, with shores on all the oilcans, is 
seen to have a definite geographical position whert 
we consider the ports of call whicii unite its lands 
and the naval stations which guard the communica¬ 
tions. During the growth of the Empire eastward 
and westward from Great Britain, numerou.s harbours 
were held at different times, those retained Iwing a 
selection unrivalled by the ports of any other Slate 
in commercial and strategic position. 

The naval station of Bermuda, well withdrawn from 
aerial attack, has a central position in llic great western 
embayment of North America intcrniediale between 
the ocean route.s which connect Great Britain willi 
Canada and tlic West Indies. No foreign jMirts flank 
the route between (Canada and the west coast <if Great 
Britain. 7\t the western gateway of the vSoutli Atlantic 
we have excellent harbourage in the Ealklaiul Isles. 
Malta, the capital of our fleet in the Mediterranean, 
Itas a commanding position at tlie straits wlii<'h con¬ 
nect the eastern and western basins, and the naval 
station at Giiirultar helps to ensure llie jimelion oj 
the Home and Mediterranean Fleet and to protect 
the Cape route. The Briti.sh army whndi is kept in 
Egypt as garrison of the Sue/ Canal ensures our use 
of this gateway so long as we can navigate the Medi¬ 
terranean. If lliat navigation 1 k' interrupted we can 
.still opjiosc: the seizure ol the Istlimus. for we arc able 
to send reintorcemenls i)y way of the Keel Sea. ICasl 
of Egypt the Britisli island of Perim stands in the 
Straits of Baii-ei-Mandel), and the garrisoned fuelling 
station oi Aden provides the necessary port of call 
on the routes to Bombay and Colombo. ColomlKt, 
in tlie Crown Colony td Ceylon, i.s at the parting of 
the ways for Australia and the fartlicst jjarts of our 
Asiatic possessions, and Singapore stands at the narrow 
gateway of tlie shortest route between India and tlie 
Far East. 

The Cape route to India and Australasia i.s improved 
by British ports of call in Sierra Leone, St. Helena, 
and Mauritius, and is more effectively dominated from 
British South Africa than at first appears, for altliough 
there is open sea to the south there are no useful 
harbours in the Antarctic continent, and on the 
African coasts the harbours arc under British control 
for a thousand miles from Cape Town. 

Of the six great foreign Powers, the French alone 
are posted on the flank ot Iioth route.s lietween Great 
Britain and the Indian Ocean, and no Great Power 
has its home territory on that ocean. Thus the prin¬ 
cipal lands of the British Empire -Canada, the British 
Isles, South Africa, India, and Australasia—have good 
communications with one another acro.ss the AtLintie 
and Indian Oceans both in peace and war. 

The conditions of .strategic communication across 
the North Pacific, on tlie contrary, are adverse to us, 
owing mainly to the circumstance, that we opened 
up British Columbia across tlie prairie.? and by the 

’ from llie prosjilential address delivered to Scclion TI (GcograjAy) ol the 
British Associallon at Liverpool on September 13. 
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coasting voyage. Had our colonising route been 
across the Pacific, the Hawaiian Islands, which were 
first brought into touch with the We.stern world by 
the ships of the Royal Navy, would have been a British 
.settlement and one of our first-class naval station.?. 
As things happened, however, tliesc islands were fir.st 
needed by the Americans, and now form the essential 
wc.stem outpost of the Hnited States na\’y. Betwcin 
them and British Columbia the ocean is empty of 
islands, and Fanning Lsknd. south by west of Hawaii, 
with the adjacent small coral islands in our posses.sion, 
arc no adeijuate sulnstitule, even apart from over¬ 
shadowing liy a fir.st-class naval station in the neigh- 
Ixuirhood. Tims there is no good strategic communica¬ 
tion between Australasia and Canada acn.ss the North 
Padfic. In this connexion it must lie lememhered 
tliut cousinsliip docs not relieve the American Govern¬ 
ment from the obligations which international law 
imposes upon neutrals. It was not until three year.s 
after the outlimik of tlx* War that America could 
offer us any facilities :n tlie harlxmr of Honolulu wliich 
were not e<jually open to Germans. It must also he 
noti<*ed that wc have no control of the Panama route 
between New Zealand and Great Britain. 

Turning to the question of tommunieatiun between 
British Columbia and India, it i.s important to realise 
that the Pucjfi<* coasts ol North Amerh'a and Asia 
are in a direct line with one another, forming ])art 
of a Great Circle, so that tliere is no sliort rut acro.ss 
the ocean, as tlie map misleading!) sugge.sts. Thus 
the course Indween Vancouver and Hong Kong is 
not only very' long, but also clo.scly flanked by the 
home iHirts of Japan, so thal its security in time of 
war dc[>ends ujion tiie attitude of the Japanese. 

Wlicn, tluTcfore, we diffen-ntiatc the routes on 
wide h we have well-placed naval .stations and recruiting 
buses from tliosc dominated l.ty the ports of .some 
otlier Great Power, w'e sec that the lands of the Empire 
are united by the Atlanta' and Indian Oceans and 
strategically separated by the North Pacific. Tims 
the form in which the Mercator map i.s usually drawn 
by British cartographers with Canada in the upper 
left and Australasia in the lower right comer is a good 
rc])rc.sentati(m of our maritime Bhnydre, for it sliows 
the countries as connected across the Atlantic and 
the Indian but not acro.s.s the Pacific Ocean. 

Upon this maj) a symmetrical distribution of our 
land.s is revealed when a Great Circle is drawn connect¬ 
ing Halifax in Nova Scotia, the ea.stern terminal port 
of the Canadian Pa<'ific Railway, with Fremantle, 
the western terminal port of tlie Australian railway 
system. This truly direct line is twisted on Mercator’s 
map into the f(»rm of the letter .S. 'I'he line passes 
through Ix)wer Egypt close to the Suez Canal following 
tlm general direction of tlie Main Track of the Empire, 
which is the steaming n>ute from (Canada to Great 
Britain, and thence by the Suez Canal to India and 
Australia. At one end of the line lie.s the Canadian 
Dominion, and at the other Australasia, to tlie north 
the British Isles, and to the south the Union of South 
Africa, tlie chief homes of the British nation. Our 
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coloured peoples arc also distributed symmetrically 
about the line, India being on the east, the Crown 
Colonies and the Protectorates of Africa on the west, 
so that it is the axis of symmetry, of the Empire. 
Not far from its middle point is the Isthmus of Suez, 
where our direct line of sea communication is crossed 
by the only continuous route for tiie international 
railways which will connect our Indian and African 
possessions, and adjacent to the Isthmus is the central 
station of our airways. 

Such is the form and position of the British Empire, 
regarded as a maritime organisatirm, which in fact it is. 

The Empire thus mapped has an intermediate 
position among the commerf'iul, national, religious, 
and racial communities of the W(jrld such as is occupied 
by no other State. 'I’hc ocean routes must always 
he the link fjetween tlie two great land areas of the 
world, and in tiic )uesenl state of land communicalion 
])rnvide tlie connexion Ixlwcen the numenms inde¬ 
pendent systems (d continental railways. Tlie chief 
of these systems is I>ase(i on the ]>orts of {continental 
Europe, of whii'ti tlu- greatest ('ommunicale with the 
ocean, and therefore with other railway systems, by 
way of the Englisli (Channel. Thus the island of 
(Ireat Britain is intermediate between llic prinei|)al 
termini of the I'hirupenn railways and tin* otiier rail¬ 
way systems. Its harbourage is une<juul)e«l by that 
of any (smntry of continental Europe, and its .suj)ply 
of siupiniilding material and coal excejdionally good. 
Thus the physical charactiTs (»{ the island accord witli 
its position on the corurnercml map. and the metni- 
politan British in their intermediate position have 
Iiecome tiie chief common carriers of international 
<*omtner( e. 

The Suez Canal, where we liuve the principid eonlrol, 
is the gateway between tlie railway termini of Icurojic, 
the greatest manufacturing centre of the world, and 
those of tlie monsoon region of .\siu, tlie greatest 
centre of population. It is also on the shortest route 
fietwcon the railways of North America and India. 

How far-reaching is the effect ol our intennediale 
po.sition is strikingly suggesU-d by the fact that it is 
the British naval stations wbicii would, if available, 
jirovide America with tlie best line hir reinforcement 
of the Philippines, the Achilles heel of the Republie. 
Tlie distance of Manila from the naval shipbuilding 
yards of the United State.s is almost exaitly tlie same 
by Panama and Suez, but the Pacific connexion is 
bud, owing to tlie great distance Iietwecn the stations 
of the American Navy. The relation iif Port Said and 
Singapore to America and tile Philippine.^ Is only one 
of many cases in wliich our position is intermediate 
between the home and colonial po.sse.ssiuns of a while 
nation. Thus the important Frencli po.ssession of Indo- 
China has to be reaclied from E'rance either by way of 
the Suez Canal where we maintain a garri.son, or by 
rounding the Cape where we ha\e a national recruiting 
base, as w’eli as a station of the Royal Na\=^x The 
true significance of our intermediate position has, 
however, been generally missed owing to a one-sided 
interpretation of strategical geography. An inter¬ 
mediate station, particularly a naval station, has 
commonly been regarded as a blocking position, a 
barrier where freedom of movement can be interfered 
with. The historical fact is. however, that the harbouns 
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of the British Empire have also been a link between 
nations. In the War the British Empire was the 
link of the allied and associated powers, and its geo- 
graphi<-al po.sition is unequalled lor making a benevo¬ 
lent alliance effective or lor checkmating the action of 
an alliance formed with a sinister purpose. 

The British Empire provides in Canada the one 
link on the political map between the European and 
American divisions of the white race. Of the 1650 
million people in the w'orld, the whites number about 
500 and the coloured 1150. The former are mainly 
grouped on the two sides of the North Atlantic Ocean ; 
of the latter, the greater part, about 800 million, arc 
in the monsoon region of Asia, which includes India, 
lndo-(’liina, China proper, and Japan. 

In tropical Australia the British, in the exercise of 
tlieir discretiem, liavc set up a harrier between the 
wliite and coloured races. The problem of Australian 
settlement is complicated by the circumstance that the 
northern coast-lands lie in the Tropics, and have a 
climate which makes field work very arduous to white 
men. It is, moreover, uncertain it British families 
would continue true to ancestral ty))e in this dimate. 
If, hown'er, settlers from the neighbouring monsoon 
lands of .\ria l>e admitted, it would be impossible to 
maintain a cohiur line between tropical and temperate 
Australia, and tiie labour of the Eommonweallh would 
in lime l)e done by coloured peojile. Tlie Australian 
British are lar from the main body of the white rare and 
from Great Britain, the I'hiel recruiting base ol their 
own nation. On the other hand, the distance liy sea 
between Towns\’Ile. Queensland, and tiie Japanese 
coast is no long(T llian the course of the coasting 
sleamer.s from Fremantle to 'I’ownsville; and the 
other lands of mon.soon Asia are even nearer Ilian 
Jiipan. 

'I’lie relations between geographical environment and 
national welfare indicate tliat the decision to erect a 
barrier against <'olour(‘d labour in tropical Australia is 
lK‘.st l.Hjth tor the wliite race in Australia and fur the 
coloured peopit of the monsoon region of Asia. The 
admission of roohe labour would deteriorate the 
national character of the Australians, for the greatest 
nations arc tliosc which pra\ ide their own working elas.s. 
Tlio descendants of the Asiatic coolies would on their 
jiarl have a stunted existence as a community unable to 
share fully in the national life of their new land, yet 
cut off from tlie main body oi their own people. Far 
Iiettcr, then, that the Asiatic coolie should remain 
where the iamily life of iiis descendants will be part 
and parcel of national life. 

Neither .should it he assumt'd that there is not room 
in .A.sia for a large additiu^ to the population. The 
pressure of population in ( hina is largely due to the 
undevelop^ condition ot mining, factories, and com¬ 
munications. The coal-fields are. unsurpassed in the 
world, and iron ore is abundant; if they were worked, 
and factories were based upon them, the new occupa¬ 
tions and improved market for agricultural produce 
would provide at home fur many of those who now 
migrate overseas. The further development of manu¬ 
facture in India would operate in the same direction. 
Tlie growth ol a manufacturing population in China 
and India would stimulate cultivation and stock- 
rearing in the sparsely inhabited region under Asiatic 
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rule which runs diagonally across t^ie meridians from 
the Persian Gulf to the Amur, and includes the eastern 
provinces of Persia at one end and Mongolia and 
Manchuria at the other. This has for the most part a 
light rainfall, but comprises much fine prairie country* 
and some good agricultural land, while in the more 
arid tracts there are many great rivers fed from snow- 
fields and glaciers which could he made to irrigate 
large areas. 

Adjacent to the Indo-Chinese peninsula are the Kast 
Indies, the climate of whic'h is suited both to Indians 
and Chinese, with great tracts of undeveloped land the 
productivity of which is attested hy luxuriant forest. 
The sparsely peopled regions of Asia near to India, 
(!hina, and Japan hy hind and sea, and for the most 
part connected with them by ties of civilisation, j>ru- 
vide an area for the overflow Irom these countries 
which is more than twice as large as tro]>ical Australia 
and British Culumhia,together with California, Washing¬ 
ton, and Oregon, the American frontier provinces of 
English-speaking labour. 

India includes one of the most important Ixirdcrlands 
within the Orient, that of the Moliammcdan and Hindu 
worlds. Tile Punjab, witli its great rivers and phun, 
is in such striking ionlra.st to the mountains and 
plateau of Iran tliat wc are apt to lose siglit of the tael 
that, cliinaticully, it more resembles the liighland on 
tlie west than the rainy valley of the Ganges on the 
(*a.st. It IS an eastern borderland of Islam, a religious 
world which is mainly comprised in the belt of dry 
countr)’ wliirh stretches diagonally from the ,\tl:iritic 
shore of Morocco to the Altai Mountains. J>el)ii, under 
the Great Moghul, was an advanced ra[»ital of the 
Mohammedan world just within the Ganges valley, 
wliicli is the headquarters of Hinduism. In this sub- I 
imperial capital the two antagonistic civilisations are I 
now linked to the government of Great Britain, and the 
age-long wars between them have ceased. 

Up to the time ol Britisli predominanec, India was 
the terminal position of continental conquerors unused 
to the sea, who did not devcl(i[) the advantages oi a 
salient maritime position. The ports of India lie con¬ 
veniently lor a long slretcii of coast-land on the great 
gulf whicl) forms the Indian Ocean, and now, owing to 
the facililie.s provided by British .shipping, much of 
this coast-land has ea.sicr communicalum with India 
than with its own continental inleriiir. Several 
British possession.s in the parts of Africa adjacent to 
tile Indian Oi-ean are in the intermediate position 
between tlic principal iiomelands of the black peoples 
and the overflowing population of India, and nowhere 
has the responsibility of our intermediate jwsition 
called for more careful CNamination of tlie nghts and 
interests of competing coloured races. The decision 
with reference to Kenya wliich has just been given by 
the Home Government recognises the main physical 
regions in the coloured world as political divisions of 
the Empire within which the established races have 
special rights, which it Is our duty to safeguard. 

From the foregoing facts it is clear that the British 
people, metropolitan and colonial, are in a greater 
degree than any other nation the doorkeepers of the 
world in respect of economic, strategic, and racial com¬ 
munications. 
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The Consolidation of the Position. 

The consolidation of the geographical position which 
the British nation has won turns upon the future of 
colonisation within the Empire. The ratio of wliite to 
coloured people in the Empire is only about one to six. 
The former arc mostly of British stock. The latter are 
of many slock.s, differing physically from each other as 
much as from the white people, and belonging to 
diverse religions. Their numbers are steadily increasing 
under British rule. (onsccpicntly, if the Empire is to 
be guided hy the British, the numbers of our race must 
also increase. There i.s, however, a scliool which con¬ 
siders that if our ideals of ethics and efficiency arc once 
accepted by the coloured peoples, the racial complexion 
ol the Empire will bo unimportant, as jiublic affairs will 
lx* regulated by our principles. This proselytising 
jwint of view docs not take account of the contingency 
that British ideals imjilanted in coloured stuck may 
receive alien development in future generation.s owing 
to biologi(“al causes Our confidence in We.stcrn 
culture in general, and the British version of^ that 
culture in particular, is based more upon tlie power of 
adaptation which it has shown in our hands since the 
Kcnaissjuice and the em ol oceanic discovery than upon 
any system of wliich we can hand over a written pre- 
.scription. It is only m our own national communitie.s. 
mainly composed ol British stock, witii minorities nearly 
akin, that we can lie lunfidint tliat British ideals will 
develop typically m the vay of natural eiolution. 
Therefore m our o\\n interesl.s and in that oi the 
coloured races (who tonfliei among them.selves) it is 
desiralile to maintain tiie present proportion of llie 
Itrilish stock, to whom the Km])ire owc.s the just ad¬ 
ministration of law and a progressivi* jiliy.sicul s<'ience. 

We have to note liuit the jmpiilation of Great 
Britain, which is now forty-three million, outnumbers 
the comliined ]X)pu 1 ation of (anuda, Newfoundland, 
South Africa. Australia, and New Zealand in the pro- 
jiortion ol two and u half to one, and mcrease.s more 
rapidly than that of all these Dominions. Thus 
the (hief source available fur tlie British peopling of 
the Dominions is the metropolitan, not the colonial, 
jjopulation. 

’I’he number and density of tlie j)o])ulaliun of (’anada 
is exceedeil in the projiorliun of about ten to one hy the 
white jKipulation of the United States, lienee it is 
inevitable that there sliould he a large flow of pc‘ople 
from the latter country to the Dominion. As it is 
essential t<» unanimity in the Emjiiie tliat the ( anadian.s 
.should continue to be British in .sentiment and not 
become pun-Ameri<an. u large immigration from Great 
Britain is required in Canada. Moreover, the population 
ol continental Europe outnumbers that of Great 
Britain in the proportion of suincthing like ten to one, 
and as emigrants go to Canada from many European 
exjuntries there is a further <'all for British immigrants 
to maintain the Britisli character of the Dominion. 

The co-operation of the Union of South Africa in the 
Waronly became po.s.sihle after the failure of an insurrtx - 
tion hy part of the Boers. Since the number of persons 
of Dutch and British stork is about equal, an influx of 
British colonists is required in order to ensure unanimity 
Ixitwecn South Africa and the rest of the Empire, 
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coloured peoples arc also distributed symmetrically 
about the line, India being on the east, the Crown 
Colonies and the Protectorates of Africa on the west, 
so that it is the axis of symmetry, of the Empire. 
Not far from its middle point is the Isthmus of Suez, 
where our direct line of sea communication is crossed 
by the only continuous route for tiie international 
railways which will connect our Indian and African 
possessions, and adjacent to the Isthmus is the central 
station of our airways. 

Such is the form and position of the British Empire, 
regarded as a maritime organisatirm, which in fact it is. 

The Empire thus mapped has an intermediate 
position among the commerf'iul, national, religious, 
and racial communities of the W(jrld such as is occupied 
by no other State. 'I’hc ocean routes must always 
he the link fjetween tlie two great land areas of the 
world, and in tiic )uesenl state of land communicalion 
])rnvide tlie connexion Ixlwcen the numenms inde¬ 
pendent systems (d continental railways. Tlie chief 
of these systems is I>ase(i on the ]>orts of {continental 
Europe, of whii'ti tlu- greatest ('ommunicale with the 
ocean, and therefore with other railway systems, by 
way of the Englisli (Channel. Thus the island of 
(Ireat Britain is intermediate between llic prinei|)al 
termini of the I'hirupenn railways and tin* otiier rail¬ 
way systems. Its harbourage is une<juul)e«l by that 
of any (smntry of continental Europe, and its .suj)ply 
of siupiniilding material and coal excejdionally good. 
Thus the physical charactiTs (»{ the island accord witli 
its position on the corurnercml map. and the metni- 
politan British in their intermediate position have 
Iiecome tiie chief common carriers of international 
<*omtner( e. 

The Suez Canal, where we liuve the principid eonlrol, 
is the gateway between tlie railway termini of Icurojic, 
the greatest manufacturing centre of the world, and 
those of tlie monsoon region of .\siu, tlie greatest 
centre of population. It is also on the shortest route 
fietwcon the railways of North America and India. 

How far-reaching is the effect ol our intennediale 
po.sition is strikingly suggesU-d by the fact that it is 
the British naval stations wbicii would, if available, 
jirovide America with tlie best line hir reinforcement 
of the Philippines, the Achilles heel of the Republie. 
Tlie distance of Manila from the naval shipbuilding 
yards of the United State.s is almost exaitly tlie same 
by Panama and Suez, but the Pacific connexion is 
bud, owing to tlie great distance Iietwecn the stations 
of the American Navy. The relation iif Port Said and 
Singapore to America and tile Philippine.^ Is only one 
of many cases in wliich our position is intermediate 
between the home and colonial po.sse.ssiuns of a while 
nation. Thus the important Frencli po.ssession of Indo- 
China has to be reaclied from E'rance either by way of 
the Suez Canal where we maintain a garri.son, or by 
rounding the Cape where we ha\e a national recruiting 
base, as w’eli as a station of the Royal Na\=^x The 
true significance of our intermediate position has, 
however, been generally missed owing to a one-sided 
interpretation of strategical geography. An inter¬ 
mediate station, particularly a naval station, has 
commonly been regarded as a blocking position, a 
barrier where freedom of movement can be interfered 
with. The historical fact is. however, that the harbouns 
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of the British Empire have also been a link between 
nations. In the War the British Empire was the 
link of the allied and associated powers, and its geo- 
graphi<-al po.sition is unequalled lor making a benevo¬ 
lent alliance effective or lor checkmating the action of 
an alliance formed with a sinister purpose. 

The British Empire provides in Canada the one 
link on the political map between the European and 
American divisions of the white race. Of the 1650 
million people in the w'orld, the whites number about 
500 and the coloured 1150. The former are mainly 
grouped on the two sides of the North Atlantic Ocean ; 
of the latter, the greater part, about 800 million, arc 
in the monsoon region of Asia, which includes India, 
lndo-(’liina, China proper, and Japan. 

In tropical Australia the British, in the exercise of 
tlieir discretiem, liavc set up a harrier between the 
wliite and coloured races. The problem of Australian 
settlement is complicated by the circumstance that the 
northern coast-lands lie in the Tropics, and have a 
climate which makes field work very arduous to white 
men. It is, moreover, uncertain it British families 
would continue true to ancestral ty))e in this dimate. 
If, hown'er, settlers from the neighbouring monsoon 
lands of .\ria l>e admitted, it would be impossible to 
maintain a cohiur line between tropical and temperate 
Australia, and tiie labour of the Eommonweallh would 
in lime l)e done by coloured peojile. Tlie Australian 
British are lar from the main body of the white rare and 
from Great Britain, the I'hiel recruiting base ol their 
own nation. On the other hand, the distance liy sea 
between Towns\’Ile. Queensland, and tiie Japanese 
coast is no long(T llian the course of the coasting 
sleamer.s from Fremantle to 'I’ownsville; and the 
other lands of mon.soon Asia are even nearer Ilian 
Jiipan. 

'I’lie relations between geographical environment and 
national welfare indicate tliat the decision to erect a 
barrier against <'olour(‘d labour in tropical Australia is 
lK‘.st l.Hjth tor the wliite race in Australia and fur the 
coloured peopit of the monsoon region of Asia. The 
admission of roohe labour would deteriorate the 
national character of the Australians, for the greatest 
nations arc tliosc which pra\ ide their own working elas.s. 
Tlio descendants of the Asiatic coolies would on their 
jiarl have a stunted existence as a community unable to 
share fully in the national life of their new land, yet 
cut off from tlie main body oi their own people. Far 
Iiettcr, then, that the Asiatic coolie should remain 
where the iamily life of iiis descendants will be part 
and parcel of national life. 

Neither .should it he assumt'd that there is not room 
in .A.sia for a large additiu^ to the population. The 
pressure of population in ( hina is largely due to the 
undevelop^ condition ot mining, factories, and com¬ 
munications. The coal-fields are. unsurpassed in the 
world, and iron ore is abundant; if they were worked, 
and factories were based upon them, the new occupa¬ 
tions and improved market for agricultural produce 
would provide at home fur many of those who now 
migrate overseas. The further development of manu¬ 
facture in India would operate in the same direction. 
Tlie growth ol a manufacturing population in China 
and India would stimulate cultivation and stock- 
rearing in the sparsely inhabited region under Asiatic 
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example, the an^alous weather of May last in the 


difficult to trace any actual connexion between the two. 
The most that can be said at present is that Iwth in 
North America and Europe the stonn tracks lay for the 
most part rather far north. Dunn^ sunsjxit minima, 
which are usually associated with low values of solar 
radiation (as in the present instance), a similar north¬ 
ward displacement of tlic storm trai'ks has Iktii 
remarked, and in fact has been made use of by Jlunlm"- 
ton and Vissher in their tlieory ol ihmutic dianjjes 
(Naturk, vol. in, i(j23, p. 561). The solar efTe<*t, 
howcNcr, i.s difficult to trace because of tlie ^reat com¬ 
plexities introduced by lerrestrial (onditums, and 
particularly In the Tnoxeinents ol Antic nv. hor 


British Isles, has been traoed liack to ice movements 
and variations of North Atlantic currents set ^ foot 
in 1921 and the early month.s of 1922 {Meteorological 
Magazine, June 1Q23, p. 100), that is, before the de¬ 
crease of .soler radiation had set in, though of course 
the latter may l^ve played some part in il. It will be 
possible to analyse the effec ts of tlic decrease in greater 
detail when the volumes of thi‘ “ Kesc'iiu Mondial ” for 
1923 and 1923 are completed, since this jmblication 
jjucs the dcviation.s ol leniperatiiro from normal 
at a lar‘;e numiKT (»! stations distnlnited mer tin* 
-lobe. 


Current Topics and Events. 


Till, resignation of Prof. A (J (ireen from the post 
ot child research chetmsl to the RritLsh J)yestutis 
Corporation is followed by the announcement that 
TVof. W. H. IVrkin has been appointed advisor to the 
headquarters research staff of the t'orjioralion. Tins 
notice is reininiscent of a statement pubJislietl in the 
7 inn's of I''ehruury 11, ioi<), to the otfci t that " Prof 
\\. if i'lTkin. I'Mf S , of Oxford has been appomtisl 
to eonihict tlic Keseaich Department of British Dyes 
(Linuti^d) and lie has also anepted the (liairmanslup 
ol the aihisory couiuil ol tlie eom^ainv ” Taking 
these two notues m conjunction, it does not appear 
that the retenl one enUuls any material ch.ui^-e in 
the relationship between the WaynHete professor of 
chemistry m tiie I'nivcrsitv oi Oxford ami the British 
Dyestuffs Corporation Meanwiide the Corjioration 
has in (|iijck succession lost tlie w hole-time services of 
Prof Kolnnsoii, Dr Herbert I.evinstein, ami I’rof 
(ireen. Mori'over, ui Ins last report to the Corpora- 
Uon, tin' chairman of the merner eonqiany intimated 
the directors' belief that “ further economies can be 
effected in our research dep.iitment.” H will In; of 
inti'rest to note tlie attilmh' of the reappoinUnl 
ad^•lsor tow.irds tlie impi'mliii^ diinimilion m tlie 
research staff Allhoujih Llie .joo.o<)o/ spent in 
research diirinn four years is a considerable sum. yet 
it is probably less than tlie espemliturc on trained 
chemists incurred by the pre-War forerunners of the 
Corjjoralion, taking into account the much smaller 
iiapital sum at tin* ilisposal of these firms. Tlio 
chemical staff of the Corporation is smaller consider¬ 
ably than that of any of the larRer units of the 
Interessen (ieinenischaft. If, tlierefore, the Cor|X)ra- 
tion IS to compete successfully nKainsl its foreiKn 
rivals, further economies as reganls clicmist.s arc very 
undesirable ; for without ample technical assistance, 
the Corporation cannot fulfil the purpose for which it 
was founded with very substantial linaiicial a.ssislance 
from the Government, namely, with " the primary 
objects of supplying dyes and colours to those 
British trades which <Iepend for their continuance on 
their ability to obtain them.” 

The ” light plane ” trials at Lympne have demon¬ 
strated the possibility of man-flight w'ith 3 horse¬ 
power engine. Two aeroplanes tied in the pnncipal 
test for fuel economy, with 87-5 miles to the gallon. 
The former had a 3I-6 h.p. engine, aspeed of 55 m.p.h., 
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aiul a mileage for the \v<*ek of 3**- '< the latter 5-1 h.p , 
7-1 m p.h . and 775 miles, to which must be ad<led a 
winning climb to i j.-i<>o ft. The ilei'isive value of 
e\c('ss jxiwer is thus shown. 1 he cfist of light planes 
built singly is aliout 500/, and the competing machines 
were haiiciled by the most ('xpenenced pilots in the 
comUrv, while Maneyml, perliaps the most brilliant 
])ilot present, met with fat.d accident, thus reminding 
us that ffvmg still has its spi'uul risks. It would, 
therefore, lie rash tocondmlc tlial tlvuig is now cheap, 
easy, ami ontirelv safe, but in spite of those cautions 
the results achicvisl will stimulate Hymg in manv 
directions, 'riu* Director of i'teseairh indiealed one 
of the most mleriMuig of these m remari^mg that 
trials on light planes could Imi applied to geometrically 
similar aiToplancs of the largest si/e 1 here is a 
faiilv satisfactory theory of similar at'roplanes, but 
th<* best type is l»cmg slowlv evolv’ed bv the efforts 
of <lesigncrs and the cnlicisms of pilots What is 
suggcstwl IS that It IS possible to investigate the 
relative merits of different types on tlie scale of the 
light plane, at companitis ely small expense, and then 
to apply the results to the largest aerojilancs. which 
have jirovixl enormously expensive m development 
by direct metluHls. 

An account of the investigatiun of a prehistoric 
flml mine at South Down, atiout three miles north of 
Chiihester. was given by Major A. (i Wade at a 
meeting of the I’rehistonc Society of East Anglia 
held at Burlington House on Octolier 10. Major 
Wade lues ideutitied twi'nty-fiue circular depressions, 
averaging about 12 ft in diameter, running along the 
summit of the Ikiwn m a straight line from east to 
west. Tlirce of these, on excavation, proved to be 
mine shafts sunk in the chalk for the purpose of 
extracting flint-uodiiles. The first sfiaft measured 
12 ft. m diameter and 15 ft. in depth, and the second 
9 ft. in diameter and 9 ft. in depth. Although no 
galleries were found, the first shaft was deeply under¬ 
cut on one side where the miners had followed a vein 
of flint. In this shaft a pick made from an antler of 
rednleer. similar to those found at Grimes’ Graves 
and Cissbury, indicated the method employed in 
mining. A large number of implements of Auri- 
gnacian type was found in the infilling of the shafts, 
and in the second the top-stone of a saddle quern of 
green sandstone. A large elongated axe is regarded 
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by Mr. Reginald Smith as identical with a late 
Acheulean form. The discovery is one., of consider¬ 
able interest, as the pits are in all respects comparable 
with those at Cissbury, while if the type of the imple¬ 
ments is accepted as evidence of date, they support 
the view that both mines are of palseolithic age. The 
quern stone, unless it can be shown to be later than 
tJie implements, would then suggest a much earlier 
date for corn growing than is usually accepted. The 
excavations were carried out with the permission of 
tlie Duke of Richmond, by whom the implements, 
mollusca, and animal remains have been presented to 
the Brighton Museum. 

XHii ruhliihcfs.' Circular for September i contains 
some .suggestive remarks by Mr. T. W. MacAlpine 
on " Scientific Literature : the Need for Co-ordina¬ 
tion." Their gist is that publishers, who cminot be 
expected to know the requirements of every branch 
of science, might welcome advice from a committee 
or committees of scientific workers such as might be 
ippoinfcd by tJic British Association. Among the 
loints to be specially considered are form and style 
if treatment, degree and nature of illustrations, 
miformity of nomenclature and symbols, sue of 
)age and of pnnied area, selection of type, division 
nto chapters, paragraphs, etc., and the numbering 
of them, list of contents, and index. Though we 
hold the view that \oo much standardisation often 
checks itnprovcnuMit by hindering natural selection, 
still we think some steps could well be taken along 
tlie jxitli sketched by Mr. MacAlpine. He is pcrliaps 
not aware that there already exists a committee of 
the liritish Association appointed to advise on 
similar matters in special reference to zoology and 
the allied sciences. The last report of this committee , 
presented at the Taverixiol meeting, deals with some 
questions that directly concern publishers. One of 
these 1.S the precise and correct dating of volumes 
and parts. The other, discussed at length, is " What 
constitutes Publication ’ ” The answer is sum- 
nianscd thus: " I’ublication of a new systematic 
name is effective only when the volume, paper, or 
lea Hot in winch it appears is obtainable at a price 
in the way of trade by any applicant, or is distributed 
widely and freely to circles interested, it being 
always of a character suitable to the piibliration of 
such matter." 

At last l.yino Regis has a museum and the 
iH'ginnings of a type colicclion of the fossils for 
which it is famed. The desirability of such a 
collection has been felt by sonic of tlie rc.si(lcnts for 
many years, but the question of cost has blocked 
the way. in iqoT the late Mr. T E. I>. PJiiJpot, a 
landowner at Lyme, erected a suitable Iniiklirig, but 
the Town Council did not sec its way to find the 
neces.sary funds to maintain it, and the fabric stood 
empty and forlorn. Attempts to re.vise the situation 
were made early in 1914 and Mr. Philpot was ap¬ 
proached in the matter, but the movement was 
abruptly ended by the outbreak of War. On Mr. 
Philpot's decease, two years ago, his representatives 
renewed his offer to the Town, and this time the 
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j Council was persuaded to accept the handsome gift. 
I Fortunately, an enthusiastic palaeontologist, Dr. 
' Wyatt Wingrave, was ready to act as honorary 
curator and to lend his own private aillection of 
local fossils. These, with a few from other sources, 
form quite a respectable nucleus around which all 
geologists will be glad to see the growth in Lyme 
itself of a collection worthy of the world-wide reputa¬ 
tion of the place. The annual report shows what a 
good beginning has been made and includes the usual 
appeal for funds, for cases, and for gifts of specimens, 
all of which should be forthcoming now there is a 
place to put them and a curator to watch over them. 

In the September issue of State Technology —^the 
journal of the Institution of Professional Civil 
Servants—the Act of the United States Congress of 
March last classifying civil servants is published in 
full. Its principal interest for us is the prominent 
position it gives to the professional and scientific 
civil servant. In Great Britain, the administrative 
heads of government departments, even when their 
concern is mainly with scienuftc or technical matters, 
are men with a classical or literary education and no 
si'ientific or technical knowledge, and the In.stitution 
of Professional Civil Servants has been urging for 
some time that members of the scientihc staff of a 
department arc as likely to make as good adminis¬ 
trators as the men with no knowledge of the affairs 
of the department at prc-sent chosen. l''rom the 
above Act, it apjiears that this is recogniso<l in tlie 
United States, and in their civil service, professional 
and scientific work is administered by men with 
professional and scientific experience. The salary 
attached to the highest posts, whether professional 
or administrative, is 7500 dollars per annum. 

A SMALL but instnictive pamphlet on the co¬ 
operative development of Australia's naturtil resources 
has been publislied by the Commonwealth Institute 
of Science and Industry. The whole field of Australia's 
resources is briefly surveyed and attention is directed 
to certain urgent problems that await solution. 
Particularly important is the section dealing with 
agricultural and pastoral problems. The ravages of 
vegetable and animal pests are shown to be enormous. 
Ill New South Wales and Queensland alone, the total 
area covered by the prickly pear is not far from double 
the entire cultivated area of the Commonwealth. 
From plant diseases alone the annual loss to Australia 
is estimated at more than 5,000,000?.; animal pests 
are even more aistly. In a bad year the sheep-fly 
may cause a loss of 000,000?. A long list is given 
of investigations needed in the interests of agr icultural, 
pastoral, and fort«t industries. The pamphlet makes 
a strong plea for the application of scientific method 
and research in the development of Australia's 
resources. Copies may be had free of charge on 
application to the Director of the Institute at 
Melbourne. 

Among the many new periodicals of varying aims 
and quality relating to wireless telegraphy and 
telephony, we are glad to welcome a new-cotner in 
Experimental Wireless, of which the first monthly 
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issue IS before us. This in its own words is a Journal 
of Radio Research and Progress," and wisely leaving 
to the more popular type of paper, elementary matter, 
broadcasting news, and doings of societies, con¬ 
centrates upon articles on recent developments and 
experimental research. For example, a new con¬ 
nexion for valve generators, in which the oscillating 
circuit IS connected between the grid and the filament, 
is described in an article by E. W. Gill, and the 
possibilities of the neon tube both as an oscillator 
and a receiver are discussed by E. H. Robimson. 
Another suggestive article deals with the correction 
of distortion produced by amplification, especially in 
the case of loud speakers. Notable among several 
other important contributions is an account of 
investigations of the Radio Research Board on the 
fading of signals. Another way in whicli the pro¬ 
prietors of the journal are encfmraging research work 
is in the maintenance of a laboratorv and testing 
service whereby readers’ apparatus can be calibrated 
and other electrical measurements made entirdv 
free of charge. The journal .should be an important 
help to workers in wireless and i.s entirely milepcndent 
of trade interests or other wirelG.ss organisations. 

Dn. A. Kosski., the well-known physiological 
<’lemist of the University of Heidelberg, cclebrateil 
his seventieth birthday on Septiunber i5 last. 

Thl Fotlicrgillian gold medal and prize of the 
Medical Society of J-ondon Tiave be<*n prcs(;ntcd to Sir 
Arthur Keith, Conservator of the Museum of the 
Royal College of Surgetms. 

The Thomas Hawkslcy lecture of the Institution 
of Mechanical Engineers will be delivered at the 
institution on h'riday, November 2, at (* o’clock, by 
Sir We.stcott S. Abell. 1'hc .subject will bo " The 
Mechanical Problems of the Safety of Life at Sea." 

Wk much regret to announce tlie death on Octolier 
10 of Dr. J. A. Harkor, I'.K.S., at the age of fifty- 
three ; of Dr, A. A. Rambaut, F R.S., Radelifie 
Observer, Oxford, and Uate Royal Astronomer of 
Ireland, on October ij, at the age of sixty-four; 
and of the Hon. Nathaniel Charles Rothschild, on 
Octolier 12, aged forty-six. 

Thk Council of the National Institute of Agri¬ 
cultural Botany has appointed Mr. A. Ea.slhani to be 
Chief Officer of the Official Seed Testing Station for 
England and Wales. Mr. Easthain, who studied 
agriculture and botany at the Lancashire Agricultural 
School, Cheshire Agricultural College, and the Uni¬ 
versity of ICtlinburgh, completed his training in 
Canada, where he specialised in agricultural botany. 
Previous to his return to England, Mr. Eastham held 
botanical and seed-testing appointments in Canada. 

Prof. W. D. Treadwell, of the Technical High 
School, Zurich, will lecture on " Electrometric 
Methods in Analytical Chemistry " on November 2, 
under the auspices of the Manchester sections of 
the Society of Chemical Industry, the Institute of 
Chemistry, the Society of Dyers and Cxjlourists, and 
the Manchester Literary and Philosophical Society. 
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The fifth of the series of public lectures on " Physics 
in Industry)" being given under the auspices of the 
Institute of Physics, will deal with the subject of 
'* Physics in the Textile Industries.” It will bo 
ddivered by Dr. A. E. Oxley, physicist to the British 
Cotton Industries Research Association, at the 
Institution of Electrical Engineers, Victoria Embank¬ 
ment, London, on Monday, October 22, at 5.30 p.y. 

The sixth annual general meeting of the British 
Association of Chemists will be held at the Chemical 
Department, University of Birmingham, Boumbrook, 
on Saturday, October 27. A chemical exhibit has 
l^n arranged by Prof. G. T. Morgan, to precede the 
meeting. The Society's annual dinner will be held 
at the Queen's Hotel, Birmingham, during the 
evening. The president, Dr. H. Levinstein, will take 
the chair at Ixith the general meeting and the dinner. 

According to a Press announcement, a " Mam¬ 
moth’s Shoulder Blade " has recently been landed 
at Douglas, Isle of Man, having been brought up 
in a trawl off Uam.sey. The bone is supposed to be 
the shoulder blade of n mammoth. From the back 
to the end of the blade is 6 ft. : the bone is 2 ft, 
thick and more than 3 ft. wule. Lengthy accounts 
were given of the mammoth, the period m whicli 
it lived, etc. Fholographs have been submitted to 
Mr. T. Shcppartl, of the Municipal Museum, Hull, 
from which it is clear, as might have been expected, 
that the " l>onc ” wa.s the .skull of a whale. 

Rwf.nt is.sucs of the Tinu's (September 2<) and 
October 10) rqiroduce many interesting photographs 
0/ the eliccts of the great carllupiake in Japan, 'fhey 
show how well some of the great public buildings in 
Tokyo {such as the Metropolitan Police Station and 
the Imperial Theatre) withstood the shock of the 
earth(]uake, though they were afterwards destroyed 
by fire. The raugnitndo of the sea-waves is repre¬ 
sented by a photograpli of a scow, or flat-bottomed 
ferry-boat, thrown bothly on to the quay at Yoko¬ 
hama. A third picture illustrates a not uncommon 
effect of great earthquakes, that of railway-lines left 
suspended in air while the bridge below has collapsed, 

A GRANT of 25,000/. has been made by the l^evclop- 
incnt Commission to the new Research Institute for 
the investigation of animal diseases to be erected in 
connexion with tlie Royal Veterinary College, Camden 
Town, rx)ndon. Sir John McFndycan, principal of 
the College, will 1 mi the first director of the Institute. 

The report of the field work of the Smithsonian 
Institution for the pitsl year describes the manifold 
activities of this important body. .Accounts are given 
of no less than twenty-Lwo expeditions organised by 
it and its branches; they include geological explora¬ 
tions in the Canadian Rockies; the use of the great 
loo-inch telescope at Mount Wilson Observatory in 
connexion with a special vacuum bolometer and 
galvanometer to mca.surc the heat in the .spectrum of 
the brighter stars: an expedition to the North 
Pacific Fur Seal Islands : the collection of Au.stralian 
fauna for Uie Museum, and a similar enterprise in little- 
known parts of China : botanical investigation in the 
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Kcpulilic of Salvador and Ouatemala : archaeological 
studu's at the Mesa Verdt? National I’ark, Colorado, 
and of totem poles in Alaska Lcsj? gene^usly 
endowed scientific institutions in (»reat Untaiii will 
look V.1II1 envy on stu h (Uiterpriscs, but will recognise 
them vvitli full appreciation as ini)>ortant additions to 
the general siix k of human knowleflgc 

Thl J<e(le lecture for by I’rof. H. A. Lorcntu, 
on “Clerk Maxwell’s Idcx tromagnetic Theory'’ is 
to be issued in ]»:imp}ilet form in November by the 
Cambiidgi' I'niversilv Press. 

MrssKs, Dn au and Co., Ljo , 31 Margaret Street, 
W.i, have just cin iilateij a useful enlalogiie (No 
of second-hand books on cnlomolfigv, general /««)lngv, 
geology, aiul iiniung Nearly ^000 works are listed, 
,ind tlie prui's askeil ajipear \-ery reasonable 

Mi ssus, I'lios') ST PhN.s’ iiave m tlieir autumn list 
several books of seientilk interest, among winch wo 
notice" The PruKiples and Practice of Wireless Trans- 
nnssion.’’ bv Parr, in which the tliwry of the pro- 
liuction and (ontrol of wireless waves is set forth in 
non teclnmal language, “ Across llio Great Crater- 
land to the Congo,’’ l>y A Barns; “The Diseases 
of Glasshouse Plants," liy ! >t \V. I-' Pa'wley. f)f the 
Clieshiiiil I',x})enmenlal Station, giving the practical 
icsults of the expiTimental work of tin* station in 
recent years; " Snccesslul Spraying," by P. J. 
l<rver, wliu li is primarilv intended as a liandliook for 
the jiraetiial grow'or wishing to know the results of 
n’cenl teseanlu's upon llic subject . “ An Inlrocbic- j 
tion to the .Study of Chinese Sculpture,” by L 1 
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Ashton, which professes to be the first European 
book dealing with this branch of Chinese art; and 
“ Idastic Art in China," by O, Siren, with an intro¬ 
duction and cpigraphic notes by P. Pelliot. 

Pkof. VV. K D.ai.by is bringing out, through 
Messrs. Edward Arnokl and Co., “ Strength and 
Structure of Steel and other Metals,” the main 
j purpose of which is to correlate strength of metals 
j with their structure In this volume the subiccL 
i lias iK'eii conswlered from the point of view of the 
[ engineer, and, so far as possible, in terms readily 
j iinilerstoud f>y the engineer Gthcr hooks in the 
i same puldishers’ announcement hst arc : " A Hand- 
I book of the Comfer.T and (iinkgoaccie,’’ by W Dalli- 
j more and A B. Jackson, containing descriptions m 
i easily uti(lcrst<«Ml terms of all the rone-bearing trees, 
with informafion upon Iheir ('conomu-. uses and 
cuKivafum Although the book is primarily a. 
general work ujiou conifers, special attention has 
been given to those tiiat are liardv in the 'Hritisli Isles 
or are of outstanding economic importance A 
feature of the work is the senes of keys to genera 
I and spivies wdiich are ilcsigned to assist begmners 
! in the work of idcntihcation “ I^ritisli liymenop- 
' tcra," by A S Jbickhursl, I. N Slanilantl, aiul G B 
: Watson, with an lutroducUon bv Prof. 11 Maxwell 
I i.efroy, Ixung an mtroduetion to the study of tin* 
j liabils ami lif<--lustones of P.ntish saw-flies, wood- 
wasps. gall flies, ichiieumon-flies, rnbv wvisps. digger- 
wasps, niud-wasjis, wasps, bees, and ants. Informa¬ 
tion IS gnen as to their ulentiflcation, and technical 
terms are carefully explaiiusl. 


Our Astronomical Column. 


ThI' WaM' of SVMMM'1<^ IN StJ. 1 LAK Vl'.T.OClTIKS. 
—Proc Nat Aeml ol Siutkcs, U S.A , for September 
contains an articU' by Dr G Stromberg, of Mt. 
Wilson, on this subject This iinsynunetrical dis¬ 
tribution was first found 1 )\' B. Itoss from a stmly of 
iuea.sures ..of parallax and ladial velocities; later 
Adams and Jo’i' hunul it mdejiemlcntly. Stars of 
high speed appear to imne towards the hemisphere 
between galactic loiigitmles 160' and 3y}o'’‘ {through 
) 

Dr. Strombeig cxtemls tin* ri-search to the globular 
clusters and spir:d ncbul.e, linding that all known 
objects apjie.iT to .show the same asymmetry . he 
conjectures that it ma\' arise from the existence of 
a fundamental system of releroncc. with regard to 
whuli i*xcessn'e \'<'locities are >erv lufreijucnt. 1*he 
stars ol moderate >'cl<K it\’ were foiuul to be divisible 
into two groups, oiu* with a sliglilly eccentric velocity- 
ellipse in the galactic jilanc, the other with a more 
eccentric elhjise 

The stars of high velocity give an ellipse with axes 
parallel to the last cllip.se. while the globular clusters 
and sj>irHl nebula’ gu-e circular distnhutioii: in each 
case the grouji-molton increases pari passu with the 
internal motions <.)n the assnmjition that the spiral 
nebuke have acipiired the inuximum attainable 
velocity, he calculates the position of the fundamental 
frame, and shows that referred io it the sun is moving 
with velocity (>51 km./see. towards K.A. 305“, N. Dec). 
75 ^- 

Nkw Thansit Instrument at Paris.—M. B, 
Baillaud, director of the Paris Ohservatoryt,describes 
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in tin*. Comptes rriulus of the Pans Academy of 
Sciences for August 7, a new transit mstriitncnt 
which has Imtu erwted at the Observators’ for the 
detcnuiuatioii of (he lime that is distributed bv wire¬ 
less signals from the ICiflel 'j'ow’er 'I'liese signals are 
now used so widely that the (luestioii of thiur degree 
of accuracy is important to many astronomers , hencij 
an iiislrnmcnt was designed of such a sizit that it 
could be reversed on every star. The object glass is 
by M Vicnnel, and is of excellent quality ; its aper¬ 
ture is \ in. and local length in The magnirving 
power is ()0 ; the scH-registcring micrometer has two 
threads that travel in opposite diiectums at the same 
rate, cnxssing each other at tlie centre of the field. 
The threads are driven by electric motor and the rate 
of tlnving is regulated by a rheostat. I'iie olqect of 
the tw'o threails is to save the time required to get 
the star on. the tliread again after reversal ; having 
been observed on one tliread up to reversal, it is 
automatically found very close to the other after 
reversal. The order of positions is reversed for 
alternate stars. 

The level error is found both by sjiirit levels atul by 
nadir observations. The collimation error is at pre¬ 
sent determined on the nadir, but collimators are in 
course of erection. 

The results of time determination are satisfactory. 
The figures that are printed never show a greater 
range for separate stars on the same night than 
a tentli of a second ; it seldom exceeds half of this 
amount. 
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Research Items. 


Thk SHEF.L-NA'Ciio AT Oaksey. —Thc Sheel-ita-Rig 
or phallic figure, usually found in cliurchea. is probably 
the survival of a fertility cult. That at Oaksey, in 
North Wiltshire, is described in the ScptenilM*r issue 
of Mnn by Miss M, A. Murray and Mr. A. 1 ). Passmore. 
U IS carved out ol the same stone as that of the 
church, a thirteenth - century edifice, but there is 
nothing to show whether it is In its original position, 
or whether it is conleinporan’ with, or earlier tlian, 
tlie church. Ihit the si/e and importance of the 
left hand in thc sculpture arc noteworthy anil suggest 
a pre-Christian origin for the figure. The fiat surface 
of thc Slone has been slightly hoHowiMl so as to make 
tile figure stand out in relief. The weatliering of the 
stone ha.s practically destroyetl the features, which 
appear to have iieen rudely iiuhcaled. 

ThI'. Island ( rru'ki'. Akk.\ in America. —In the 
thirty-fourti) annual report of the Ihireau of .\merican 
F.thnology. 1912-i p recently issmsl, Mr J. Walter 
I'ewkes lii.scusses llie prehistoric island rnUiire area 
of ,America He conchitlcs that, from the data now 
m hand, it is possible to distinginsh tlm‘e cultural 
epochs HI the West Indu's TJie e<irhest people were 
ca\e d\\eUers, a mode of Ide that had not totally 
disappeared at tlie arrnal ol Columbus, a culture 
extending through both the Creator and Lesser 
AiiliUes, tliough, owing to tlie absence of caves, it 
naturalls' did not exist m tiie H.ihainas The absence 
ot fine stone objects separates the West Indian ta\e 
man lioni that of ttic following epocb, the agn- 
cnllural West Indian, when stonework risiehed a 
j>erfecLion not excelled elsewiiere in the two Americas 
The arch.eoJogu al e\i<U’Uce of the third ejMX'h, or 
thill ol the nuxeil race lornusl bv an amalgamation 
of agni iilUiral »ind t'.irib elenumts. ajijiears to indicate 
a (let line m tlie arts, as would nalmallv be expeiieil 
from tjie nature of the hie of the inhabil.mls .Ml 
lliree stages of culture --cave man, Taman, and Carib 
— cocxEsled when tlic West Indies were discoviTed. 
Tiic tir.st mentioned had i»een ilnvon to isolated, 
undesirable localtlic.s, the Tainan licld the (treater 
Antilli's, but had been submciged m the l.esser except 
m 'rnnidad . the farib occupied the iskinds between 
1'nnula<I and JMrto Kico, and was slowly encroaching 
on tile (Greater Antilles at the coming of Columbus, 

Taui.v AurniMi 'i'KAL i-’RocEssEb.—At the recent 
meeting of the Tinlish Association, llie Rev C .A. 
Ifrodic-Prockwell, professor of Hebrew anil Semitic 
languages, law', and hislors in Mrthll Lniversity, 
Montreal, presented to tla* Anthrojiologieal Section a 
paper dealing with the evolution of arithmetic with 
spciual reference Lo the principles of compound-time 
or reckoning He mainUuned that modern scholars, 
through neglecting to take into account the fact that 
prc'dinslian Mediterraneans used arithmetical pro- 
cr.sses witiiout analogy in modern anUimctic, had 
obscured the iiioaTiing of ancient time dcterminalioas. 
Me proceeded to show wherein the ancient processes 
diifcrcd from the modern, and suRge.stcd that owing 
to tlie fact that the ancients w'orked in units larger 
than thosc^ w'c employ, it wa.s necessary to divide or 
subdivide according lo thc method of computation 
before the figures were comparable with modem cal¬ 
culations. Thus, according to the method of com¬ 
putation, any given figure may be divisible by two, 
tliree, or four to arrive at its modern equivalent. 
Prof. Brockwell concluded by demonstrating the 
apjdication of his theory of compound-time to a 
Babylonian tablet, previously undeciphered, which 
was discovered by Prof. Hilprccht, to Plato’s 
Millennium Cycle, and to Proclus’ Pytbmcnic Indices. 

NO. 2816, VOL. 1 I 2] 


Imagery in Thinking. —In Dtscoverv for August, 
Prof. T. II Pear gives a verv lucid account 
of thc vehicles and routes of thought. He thinks 
that the recent mobilisation of psychologists for 
practical work has led to the neglect of a problem 
which at first sight appears rather theoretical, but 
may actually have far-reaching practical resulLs. It 
IS well known that people vary m thc w'ay in which 
they think, but having classified people as visuals or 
undiles, there is a tendency to neglect tlie conse¬ 
quences. The writer thinks that for practical pur¬ 
poses people can be tlKScribed as visualisers or verbal- 
isers acconling as they tc'iid to think in picturc.s or 
words. ICach type ot thinking lias its own advantages 
am! also its owm clrawbai’ks, and extremes of 
either type often fail to understand the otlier, not 
infrequently witli serious eonseipiences. .Shoukl a 
teacher or a doctor be too e.xclusively one type it 
might account for some failures in dealing witli 
particular pupils or patients. Thc visualiser he holds 
is U'ss likely to be impressed by an orator's rumbling 
.stream of w'ords or less en.sily hvfinotised by a sonorous 
phntse or platitude, but, as against this,'he may be 
jiaralv’scd by impre.ssive tailoring or a pretty smile. 
I'hc article is an exccllenl example of sound scientific 
thought exjiressed in non teeluncal language. 

Si.x Reversal in the. Common I-'owl, —At the 
recent meeting of the Untish Association in Liver- 
])ool, no little interest was excated bv Dr A. K 
(‘lew’s aecount of a ciusc of complete sex-reversal in 
fhe common fowl. .A hen, afler laying a number of 
fertile eggs m a perfectly normal manner, wms con- 
vertcsl into a cock is’hich Intcame tlie father ol clucks. 
This remarkable rov(‘rsaI of sex .seems to have 
re-suller) from the destruction of the ovarv bv tuber¬ 
cular disease and its rcplaceinonl by testes Dr. 
Crew lias published his observations on this ami 
similar cases m a recent number ol the Proceedings 
of tlic Royal Society (Senes B. Vol, No (>07) and 
Miss Honor B. Kell giv<‘s a more di'tailed account of 
th<‘ir hislologu.al features m the first number of the 
liritLsfi founuil of Hxpcrnncnlal Jiiolo^v (Oidobor). 

KEriioDUCTioN IN /'ut iusi/i/\ ] i/NK/X'.i —It has 
long been suspected that the (lasLeropod mollusc, 
Paltulrstruia 'leukiv-ii, nq^rofluees itself by means of 
parthenogenetic ova If so, it is tlie onlv' mollusc in 
which this phenomenon is known to oee.ur. The 
probabihtv is converted into a practical certainly by 
thc careful brci'thng experiments of Mr. (luy C. 
Robson, described in the Jirst number of the Untish 
joufual of Expvrtmental Piolofiv (OeLober). No male 
has ever boc'n observed and tliere is no evidence of 
IiennaphKxIilisin. This little snail is also remarkable 
for the curious manner m whicli, in the Briti.sh Isles 
at any rate, it has extended its ninge in recent 
years from brackish estuaries to inland fre.sh waters, 
which, a.s Mr. Kobson .suggests, may have sometiiing 
to do with its partiieiKjgenctic habits. 

The Shapiv of Plant Cells. —Thc botanist who 
is under the impression that the typical shape and 
mmlc of division of a normal parenchymatous cell is 
fully represented by the usual text-book diagram, 
where such cells are always in transverse or longi¬ 
tudinal .section, is recommended to study the paper 
by Mr. Frctleric T. Lewis in the Proceeding.s of tiie 
American Academy of Arts and Sciences, Vol. 58, 
No. 15. The author has prepared serial microtome 
sections of the pith of the elder, from which outline 
drawings and Uien wax models of the cells have been 
prepaid by standard methods. The result is to 
show tliat.the cells are essentially tetrakaidecaliedra^ 
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as the maihrmaticians and physicists had antici¬ 
pated ; from the models it is possible to reconstnict 
the inelhod by which this form is restored after cell 
division. 

“ iii-D Pi ant ” IN STRAwnLKKlKS.—‘During recent 
years th<^ spread of a mysterious disease among 
strawberries has been reported under this name from 
one centre of strawberry growing after another, in 
some districts the strawberrv growing indu.stry being 
scnouslv threatened by its depredations. Typically 
fUsea.sed plants have been under observation at the 
Research Station. Long Ashton, llristol, and now 
Messrs. K. Dallurd and D S. Pernn report that the 
disease i.s only a special form oi the well-known 
“ canhilower ” disease of strawberries which has been 
known for some thirty years and was first discovered 
b\’ Mrs. Onnerod. As in the east^ of the cauli¬ 
flower ” disease, the causal organism in " red plant ” 
is found to be the eelwfinn Aphclenchus fragatitr 
Hit/.. Dos, a conclusion whicli, as recent correspond¬ 
ence m the Gardevfr\’ Chromoh witnesses, is in agree¬ 
ment with that of other practical observers familiar 
with the disease. ” Reil plant ” appears to be an 
unfortuimtc name for tlu* disease, as it i.s only when 
tlie eelwfinn attack synchronises with a certain stage 
of devolopnu'iit in some Aurieties of strawlicrry that 
the striking red colour develops in the petiole and 
lamina of the iU-(ievelopc<l leaves. 

COKTKOT. or I'lNC.KR-AND-TOli TIY LtMING —In 
Bull. iNo. 20 of the North of Scotland (kdlegc of 
Agriculture, Prof. Heiulnck describes an experiment 
earned on for several years at Craibstone under 
conditions particularly conducivt' to the spread of 
finger-and-toe disease. I'he sod is sour and very 
poor in quality, and turnips liavc V>een grown on 
the same land since H)i5 . mass infection has been 
induced by leaving plenty ol duseased niatcriHl upon 
the plots, ami manures favouraide to the increase 
of the disease have been systematically applied. 
Altliough disease occurs ycarlv on the linien plots 
as well as on the unliined, in the former case a targe 
proportion of the roots are fit for use, even though 
touched by <liseiise, whereas in the latter case most 
of the roots arc rotten and unusable. It would 
seem that thougli a cure is not effected, some mea.surc 
of control can be oxercisoil bv adequate applicatioms 
of lime, m moileratc excess, but in eacli individual 
rase it will lie necessary to balance the cost of the 
liming against the improved value of the crop, in 
order to (ietcrmine whether the procedure is economic 
and advisable. 

iNAuniio.K Air-w'avfs —The current number of 
Saevee Progress (pp. 2y4-2<J7) contains an article by 
Dr. C. r>avison on inaudible air-waves resulting from 
explosions. These waves arc manifested cliiefly by 
the rattling of windows, the disturbance of pheasants, 
and the traces of barographs. Such effects are 
noticed far beyond the area within wliich the sound 
of the explosion i.s audible. For example, the firing 
during the Dogger liank action of January 24, i<)T 5, 
was heard in England to a distance of 208 miles, 
while pheasants were disturbed near Workington 
(320 miles). The velocity of the inaudible air-waves 
is slightly less than that of sound, but, when a silent 
zone is developed, the sound-waves, which at first 
outrun the inaudible waves, in the outer sound-area 
follow them after a brief interval. As windows are 
shaken and pheasants are disturbed in the silent 
zone, it is suggested that the inaudible air-wave.s 
cross tlie silent zone close to the ground while the 
sound-waves travel at a somewhat greater elevation. 

Industrial Water Supply in the United 
States.—A n inquiry into the nature and source of 
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the ivater used in industrial establishments in the 
United State.s has led to some interesting results. 
These are published in Water Supply Paper No. 496 
of the United States Geological Survey. The census 
of 1920 .showed that 357 per cent, of the total popu¬ 
lation lived in 287 places each of more than 25,000 
inhabitants. .Analyses of the water supply of these 
287 jilaccs and, m addition, of many smaller places, are 
given so that each state is represented by at least two 
citie.s 1'hcse details deal with the bulk of the water 
used for m<Iu.stnal pur^ioses even if they show the 
character of the water u.sed by less than half the total 
population. Many of the analyses are the work of 
the Geological Survey; others have been obtained 
from niumcipal, .state, waterworks, and commercial 
lalxmitories Of the 307 cities quoted in the report 
the great majority has surface water but a few have 
ground water. A sketch map shows the average 
<listribution of hardness. This quality, due to calcium 
and inagne.sumi salts, is practically the only one of 
much mduslnal importance. The figures show that 
of the 39,000,000 persons served with the waters 
analystxi, about 17,000,000 use water with le.ss than 
.S 5 parts per million of hardness, 6,000,000 use water 
with 55 to HKj parts }>er million, and mo.st of the 
retnaiiKlcr use water with 100 to 200 parts of hardness 
j>er million. The pamphlet contains also a discussion 
of the trealineut of water for public supplies. 

The Determination of Sea-level —In an article 
in Saence Progress for October on the levels of land 
and sea. Sir Cliarles Close discusses the problem of 
arriving at the mean level of the sea as the datum to 
which height on the Ordnance Survey maps of Great 
Britain are referred. What is required is the mean 
position of the .sea surface as determined over a con¬ 
siderable period of time, at all states of the tide, and 
not merely at high and low water. The most satis¬ 
factory wav of arriving at this mean is hv the use of 
self-recording tide-gauges. In practice the mean of 
the hourly tides measured over a long period will 
give the result desired. For tins purpose tidal 
stations were set up at Dunbar in 1913, Newlyn 111 
1915, and Felixstowe in 1017, and are still at work. 
Kach of the two stations of longest duration show a 
range in licight of the annual mean sea level of 2‘3 
indie's. Hence it is obvious that the value of mean 
sea-level cannot be obtained during the period of a 
year. At other stations in the British Isics and else¬ 
where, annual fluctuations have been noted. In fact 
the probable vtiriation of height of any one year 
from the mean of a large number of years is about 
half an inch. The most important variations are 
meteorological and arc in part local, in part world¬ 
wide. Of smaller significance are the latitude varia¬ 
tion tide with a period of 431 days and the lunar 
tides of j8'6 years. 

Sunspots and Air Temperature in America.— 
The Monthly Weather Review for May contains an 
article on sunspots and terrestrial temperature m the 
United States based upon a communication to the 
American Meteorological Society by Mr. A. J. Henry 
of the U.S. Weather Bureau. It is pointed out that 
annual deviations of temperature give evidence of 
short period variations witliin the ii-year sunspot 
cycle. Sometimes warm and cold years alternate; in 
other cases the cycle, cold to warm, would be completed 
in three, four, or five years. During the period 1870- 
1921, a heat maximum corresponds fairly well with 
a maximum of sunspots and vice versa, l^ior to that 
period the agreement is not so good. The author 
mentions that until some allowance can be satis¬ 
factorily made for the movement of cyclones and 
anticyclones, it is hopeless to seek for effects of changes 
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in the intensity of solar radiation in the temperate 
zone. Observations are used for as many stations as 
practicable in the United States, and in using the 
published means of temperature derived from the 
daily extremes, appropriate corrections have been 
applied to reduce to true means. Temperatures 
dealt with range between the years 1750 and 1921, 
but the number of stations arc very few prior to 1825. 
Summarising the conclusi<ms and results of various 
authorities on the subject, the author states that it 
appears that the weight of evidence is in favour ()f 
the existence of a variation in the air temperature of 
the globe corresponding roughly with that of the 
.spottedness of the sun, an increase in spots corre¬ 
sponding with diminished tiTrestnal temperature and 
vice versa. The cfiect is best shown in the tropics 
and IS difficult to trace in temperate latitudes. There 
were three pronounced maxima and minima of lem- 
jieraturc between 1R73 and the maxima occur¬ 

ring in 1878, lyoo, and 1021, and minima in 1875, 
1893, and 1917. 

lioMBAY Magnetic Cukves.— We have received 
from the Director of the Government Observatory, 
Uombay, a collection of photographic copies of 
Bombay magnetic curves for selected disturbctl days 
during the years 190O to 1915. Records are included 
from several hundred days, covering about 150 large 
.sheets. Magnetic disturbance at Bombay is seldom 
large except in H, the intensity of the horizontal 
component. The curves reproduced arc mostly for 
this clement, but the declination and vertical force 
curves arc also reproduced for some of the storms. 
The times, and the base line and scale values, are 
dearly shown in every case, and the reproductions 
are excellent; thus much valuable information is 
clcducible as to the character of magnetic disturbance 
in Bombav. As cump<irc<l with curves from European 
or "North American stations, the Bombay curves are 
comparatively free from rapid oscillations. Some of 
the curves, howcN’cr, are tlecidedly lively, including 
those for February y-io, i<>o7, September 12-13. 

May 14-1.5. lyoy. September 25, igoy (when there 
was considerable loss of trace), and June 17, 1915* 
There are many examples of “ sudden tioiniuence- 
ments ” of magnetic storms, all or nearly all exhibiting 
the characteristic rapid rise of horizontal force. In 
some cases this increase of force persists for a number 
of iiours, the curve having a crested appearance; 
in other cases a fall to less than the normal value 
follows hard on the initial rise. The weight of the 
volumes of collected curves is considerable, and the 
Director of Bombay Observatory expresses his regret 
that owing to the heavy postage, and the necessity 
for economy, he has been obliged to restrict the Issue. 
He would be glad, however, on receipt of the postage, 
to send a copy to any magnetician who would like 
to have one. 

Coconut Oil.—- The coconut oil industry is sur¬ 
veyed in the Chemical Trade Journal for September 7. 
This substance is known to us as a ^t; only in 
warmer clirnate.s is it an oil. It is obtained from the 
kernels of the fruit of the coconut palm, which 
flourishes in India, Ceylon, and other tropical coun¬ 
tries. The first importations into Europe occurred 
in 1815 ; they have since .steadily increased. The 
article contains brief accounts of the properties 
(physical constants, etc.), composition, and manu¬ 
facture of the oil. The bulk of the oil is used in 
the soap and candle industry. Future prospects are 
discussed. 

A Direct Reading X-ray Spectrometer. —In 
1915 Duane and Hunt found that a spectrum of 
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general X-rays is terminated sharply at the short 
wave end, the boundary wave-length being precisely 
conn«:ted by Planck's quantum relation with the 
maximum voltage applied to the X-ray bulb. The 
output of general X-rays i.s roughly proportional to 
the square of the voltage, and provided the peak- 
voltage is the same, the energy-distribution curve 
of the X-ray .spectrum is found not to vary markedly 
with the shape of the wave-form of the exciting 
potentials wliich obtain in practice, whether from 
coil or transformer. For medical purposes, at any 
rate, it is sufficient to a.ssumc that in the absence of 
a filter the general quality of the ray.s is independent 
of the means by which the X-rays are generated but 
is determined only by the position of the quantum 
limit. Drs, Staunig, March, and Fritz, of Inns¬ 
bruck, have designeil a convenient type of X-ray 
spectrometer for measuring this boundary wave¬ 
length. Ill this instrument (the English agents for 
which are Messrs. Schall and Son, 71 New Cavendish 
Street, W.i) a narrow slit of X-rays piusse.s through a 
thin plate of rock salt crystal and the deviated beam 
is observed visually as a narrow band on a ftuorescent 
.screen provided with a .scale of wave-lcngtlis. The 
crystal is capable of rotation, and the observations 
consist essentially in measuring the minimum devia¬ 
tion between the reflected beam and the undeftected 
beam. In practice it is convciURnt to ascertain both 
the right-hand and left-hand positions of the deflected 
beam and halve their angular separation, thus avoiding 
a determination of the zero position. It is important 
that the observations should be made in a darkened 
room by an eye thoroughly adapted to <larkness. 
The spectrometer, which should be earthed, is brought 
as near the X-rav tube as jiossible, the protection 
for the opcTatoT being afforded by sheet lead. As 
will be gathered, the instrument is also capable of 
being used as a means of measuring peak-voltage, 

TKMPLkAVl'KK OK THIC CrOOKKS DaRK Si>AOE TN 

Glow Discharge —Herr R. Seehger, in the issue of 
the y.eitschfift fur Physik of June 29, contests the 
opinion recently expressed by Giinther-Sr.liulzo that 
the temperature in the dark space of the glow dis¬ 
charge is high (Nature. October 13, p. 557). The 
canal ray particles arc in part neutral, and do not 
behave like elastic spheres to which the geometrical 
laws of mechanical colUsiou can be applied. When 
collisions take place in which the charge is altered, 
the changes of velocity and of direction are small; 
when the colliding particles are absorbed, this takes 
place without previous ajiprecxable loss of velocity, 
it IS only for the first type of collision that the free 
path is of Uic same order as the molecular free path ; 
for the second it is very much greater. For ionic 
velocities, with high or “ anomalous ” cathode drop, 
these properties of the canal rays can probably be 
directly applied to the glow discharge; for smaller 
values, corrc.spontling to normal cathode drop, 
similar complete observational results arc not avail¬ 
able. Certain qualitative observations [e.g. those of 
Dempster) point to the fact that thing.s are essentially 
the same m both cases; and observation.^ made so 
far on canal rays (-f-ions) do not suggest the existence 
of the difficulties raised by Gunther-Schulze ; but 
seem rather to be in agreement with the results 
obtained by him as to energy relations and distribu¬ 
tion of velocity, without assuming a high temperature 
in the dark space. All direct measurements of the 
temperatures of the cathode, and of the dark space, 
have shown that these are only a little higher than 
that of the surroundings, not much more than 100® C., 
although in special cases the temperature of the 
cathode can be raised to the melting, or even the 
vaporisation, point. 
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A Library List of Scientific Books. 


two years ago the Washington Academy 
of Sciences publishetl a list of one hundred 
yiopnlar books in science suitable for inclusion in 
public hbnines. The list has since lieen reviscnl, 
and IS rejinnlpd below. The onginal list included 
llic titles of forty-three books by llritish authors, 
but many of these have now been omitted as the 
volumes are out of print. All the works in the 
jiresent list are obtainable through lxx>k.seUers in 
the usual way As the list was compiled for Amerie.an 
hbraric''. the majontv of the books mentioned in it 
are by AnuTican authors. We know of no similar 
list for Itriiisli liliraries. but one would no doulit 
be v.eI<omcd by librarians ami others. Though 
lilir.inans may h(‘ able to discover whicli books arc 
mtf'resting, tliey have no easy wav f)f finding out 
which (‘f such books are trustworthy and which 
are not merc'ly unnrtliodo.v Init misleading or nns- 
mformmg. 

In nntling correspondents to assist in prejianng 
the list subjoined, i 1 h‘ Commiltec of Die Washington 
Academv of S( lenees asked tliat the tests lo ]>c 
ajijihed m selei turn (T books shcmld be ns follows: 

“ (1) The book must be rrudohh ; if the average visitor 
to the library lake's Die hook home, it will mtenst 
him so much that he will read it through, and will 
come back to ask tiie librarian for another on the* 
same subjes t (2) It must be mrwm/c, preferably 
written bv one who knows Ins subject at first lianii 
iditioi pomls are. (d up to dateue,ss: (4) small 

bulk ; (.*)) attractive binding, type, and illustrations. 

“ 'J’he relative' number of books mdillercnt brandies 
ol scieiu.e is not fi.ved i‘or examyilc, a giKHi book in 
mathematics may In; substituted for a poor brnik in j 
anthropologs. piovided anthropology is not thi'reby I 
k'H \\]iolI\ unn'presentc'd ” ' | 

Uu’ t'bmmiDee lias performcMl a useful service in j 
selecting one humlrcsl books winch it feels fairly : 
sure ate seientiluallv Inistwoilhv, and believes to [ 
he readable Jt is olmous Duit a list of tins kind I 
rnusl bc' subject to rcMsion. and mdc'cd should lx* 
revisi'd frecjuentlv to kei-fi uj> with the* pr<)gr<*ss of 
science and the jutblic.ilion ot books beltc'r adapted 1 
ti) the purpose* riie ( oimmtlc'e adds In gencTal, j 
It lu'cci li.inih !>(' said that even a Irusl and tc'stccl 
list can ni'ier lie coni])Jclely satisfactory, lor the 
simple leasoii tlial there is no such person as the 
‘ avc*rago reader ’ Ivvery individual has his own 
foundatioii of natural capacity and isluealion, and 
his own background of c-spericiice ami inlerc*sts We 
tlieiefoie nec’ci one seric's of lists covering all types of 
cajiacitv. anotluT senes diflerentiated according fo 
kind and duration of education, anolht*r series dis- 
tnbnU’d according to age and to variety of experience, 
and still anothi'r adapted to the varied types of 
man’s mterc'sts iTovicIc'd with such a si*t of lists 
we could name* twcntv-livc scientific b(H>k.s which 
would be almo.st certain to mtero.st keeiib' any given 
indiudual. Lacking such piovLsion, we can only 
hope, on behalf of the very general list liercwith 
submitted, that every reader who can be imluced to 
rcail anv thing at all serious will find on the list a few 
Ixioks which apjH’al lo him strongly, and that none 
ol the other books will give him the impression that 
science mskes rradmg-niattcr which is difficult or 
forbidding." 

General Science. 

1. J. Arthur Thomson, Kditor. The Outline of 

Science. 

2. Thomas Henkv Huxley. Selections from 

Ihixlcy. 
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Man. 

Edward h. Thorndike. The Human N«Tture 
('lub. 

4 William James. Itsychology. 

5. KoherfS Woodworth. P.sychology ; a Study 
of Mental Life. 

0 . Ili-NRV l‘'AikriuLn Osborn. Men of the Old 
Stone Age, their Ibivironnient, Life, and Art. 

7 O. T. Maso.n. 'J'he Origins of Invention. 

8 (.). T, Mvson. Woman’s Share in J-’nmitive 

{'ulturi* 

cj, Walter Houoh The Hnpi Indians. 

10. K. V. .McCoi.lum. ’fhe Ni'wer Knowledge of 

Nutrition. 

11. H (' SiiLRMAV Food Products. 

12. Waiter H. Eddy. 'Dip Vitamme Manual: a 

iTcsenlation of iLssential J.)ata about the 
New h’otKl l'‘actors 
1.^ 1^0 Jordan ^■ood J’oisoinng 
14 William Wii.iivms Keen. Medical Pesearch 
and Human Welfare. 

15. liLLSWORFii HnNi'iNoro.N. CiviluatioH and 
('lunate 

Heridity. 

if>. Charles Darwin, 'Phe Origin of Species. 

17. E M Fast ami l). F. Jones. Inbreeding and 
Outbreeding 

18 W. 1 > ('Asin-, j.M CouLri R, C H Davi.ni'Ori', 
K. .M K.vst, ami W. 1 . Tower, Herediiv 
and Fugemes 

i<) T II Morovn a ('ritique of Die TIiL'ory of 
Fvolution 

20. V. (i Conklin IJcrcxbtvand ivnvinmmeiit. 

21 h'RANiis GvrioN H<*redit.irv (iemus 

22 J’adl Poi’i-;NOj-. and K M. Johnson. AjipUcd 

JCugemcs 

Miolooy. 

2.1 1 .AurHim Thomson. The Wonder of Life. 

24 .\RFiini< Thomson. The Haunts of Life. 

2'>. F i-. Bouv'If.u The l-*sycluc Life of insects. 

20 VViNFEkroN C. t'URi'iR. ScicucB and iUmian 
Affairs 

27. William A. Loly. Biology and its Makers. 

ZOOLOUY. 

•28. A B Bucklev’. The. Winners in Life’s Race. 

2c> It. W Nelson. Wild Animals of North 
America 

30. Theodore Roosevelt. African Game Trails. 

31. C W ItEKBE. Jungle I'eacc. 

32. WiTMER SroNE ami W. K. Cram. American 

.Animals ; a Popular CiukUi to the Mammals 
of North America north of Mexico. 

33. J''rank M. Chapman. Camps and Cruises of 

an Ornithologist. 

34. J. H, Fahre Social Life in the Insect World. 
33. Maurice Maeterlinck. The Life of the Bee. 

36. Oliver P. Jenkins. Interesting Neighbors. 

37. W. S. liLATUiLiiY. Gleanings from Nature. 

38. Alfred G. Mayer. Sea-shore Life. 

Botany. 

39. W. F. CiANONG. The Living Plant; a Dc.scrip- 

tion and Jntcrjiretatioii of its Functions 
and Structure. 

40. W. J. V. OsTEUHOUT. Experiments with Plants. 

41. Paul Sor.vuer. A Popular Treatise on the 

Physiology of Plants for the use of Gardeners 
or for Students of Horticulture and Agri¬ 
culture. 
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42. Marcel E. Hardy, The Geography of Plants. 

43. Charles Darwin. Insectivorous Plants. 

44. C. W. Townsend. Sand Dunes and Salt 

Marshes. 

Microscopic Life. 

45. Ken^ Valery-Uadot. Louis Pasteur, his Life 

and Lal>ours. 

Paleontology. 

46. F. A. Lucas. Animals of the Past. 

47. H. N. Hutchinson. Extinct Monsters and 

Creatures of Other Days; a Popular Account 
of some of the Larger Forms of Ancient 
Animal Life. 

GEOLoCfY and Geography. 

48. J. W. (iRKGORS'. (ipology of To-day. 

49. Hallam Hawkesworth. The Strange Ad- 

venture.s of a Pebble. 

50. R. S. l.ULL and others. The Evolution of the 

Earth and its Inhabitants. 

51. T. C. Chamberlin. Origin of the Earth. 

52. George P. Merrill. The First One Hundred 

Years of American Geology. 

53. Ellen Churchill Semple, influences of Geo¬ 

graphic Environment. 

34. J. E. SruRR, Editor. Political and Commercial 
Geology and the World’s Mineral Resources. 

55. Alheht P. Brigham. Geographic Influences in 

American History. 

Geologic Agents. 

56. John Tyndall. The Forms of Water in Clouds 

and Rivers. Ice and Glaciers. 

57. T. G. Bonney. The Work of Rains and Rivers. 

58. T. G. BoNNhv. N’olcanocs, their Structure and 

Signifjcance. 

50. iSRAH. ('. Kusaf.ll. Volcanoes of North 
America. 

f ) o . ('ti.\kles Davison. The Origin of Earthquakes. 
Meteorology. 

6 r. R. G. K, Lemi'Fert. Weather Science. 

O2 R DE ('. Ward. Climate, considered especially 
in Relation to Man. 

The Ocean. 

63. John Murray. The Ocean. 

Rocks and Minerals. 

O4. Grenvii-i.e a. j. (.T^le. Rocks and their 
Origins. 

Astronomy. 

65. Robert S. ] 3 all. Tlje Storj’of the Heavens. 
09 . F. W Dy.son. A.stronomy. 

67. George E. Hale. The New Heavens. 


68. Charles G. Abbot. The Sun. 

69. Isabel M, Lewis. Splendors of the Sky. 

70. Kelvin McKready. A Beginner’s Star Book. 

71. H. H. Turner. A Voyage through Space. 

72. Arthur Berry. A Short History of Astronomy. 

Chemistry. 

73. E. K. Slosson. Creative Chemistry. 

74. Ellwood Hendrick. Everyman's Chemistry. 

75. Henry C. Fuller. The Story of Drugs. 

76. Jean Henri Fabre. The Wonder Book of 

Chemi.stry. 

77. Robert Kennedy Duncan. The Chemistry 

of Commerce. 

78. Geoffrey Martin. Modern Chemistry and its 

Wonders. 

79. Frederick Soddy. The Interpretation of 

Radium. 

80. F. P. Venable. A Short History of Chemistry. 

81. Edgar Fahs Smith, Chemistry in America. 

Physics. 

82. Frederick Soddy. Matter and Energy. 

83. John Mills, Within the Atom. 

84. Albert Einstein. Relativity. 

85. J. A. Fleming. Waves and Ripples in Water, 

Air. and Aether. 

86. Dayton C. Miller. The Science of Musical 

Sounds. 

87. William Bragg. The World of Sound. 

88. Marion Luckiksh. Color and its Applications, 
8y. C. V. Boys. Soap Bubbles : their Colours ami 

the Forcc.s wliich Mould them, 

90. Ernst Macii. Popular Sciciitiflc l/cctnres. 

91. Frederick Soddy. Science and life. 

Mathematics. 

92. A. N. Whitehead. Introduction to Mathe¬ 

matics. 

93. Levi J.LONARi) Conant. The Number Concept, 

Its Origin and Development. 

94. John Wesley Young, l.cctures on the Funda¬ 

mental Concepts of Algebra and Geometn'. 

95. James Bvknie Shaw. I^cctures on the Philo- 

so]>hy of Mathematics. 

91). AuGusrt's De Morgan. On the Study and 
ihflicultics of Malhoraatics. 

David Eugeniv Smith. Number Stories of 
J/jiig Aro, 

Hlstoky or Science. 

08. Waiter Libhy. An Introduction to the History 
of Science. 

99. W. T. Sedgwick and H. W. Tyler. A Short 
History of Science. 

100. Andreiw J>. White. A Jfistnry of tlic Warfare 
of Science with Theology in Christendom. 


The Zermatt Meeting of the Swiss Society of Natural Science. 


'T'lIE 104th meeting of the Helvetic Society of 
Natural Science was held at Zermatt on 
August 30-September 2. On the evening of the first 
day. after a business meeting in which Lucerne was 
chosen as the meeting-place for next year, the Society 
was welcomed by the local and cantonal authorities 
at a soiree given by the Science Society of the Rhone 
Valley, called the Murithienne. The next day, which 
was very wet, was devoted appropriately to business: 
general meeting with speeches in the morning; 
sectional meetings in the afternoon. 

M. le Chanoine Besse, cur^ of Kiddes, who had been 
chosen as annual president, took the opportunity of 
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his opening address piously to recall the names and 
the lifework of some of the most prominent savanh of 
the valley. A member himself of the Congi<sigation 
of St. Bernard, he was able to point to the long tale 
of patient study pursued by successive members of 
the same body ; in partiVilar he sketched the life of 
I.a,urent-Jc»cph Munth, i742-i8if), geologist, con- 
chologisl, ornithologist, entomologist, as well as 
archscologist, who lived ju.st long enough to be one of 
the first members of the infant Helvetic Society, 
Among the other men whose lives he told in impress¬ 
ively simple language 1 would only mention that 
of Walther Ritz, 1878-1909, the brilliant young 
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physicist, l)orn at Sion, whose ideas not only»inade a 
great stir at the time, but have also proved a source 
of inspiration since. 

In the various Sections a number of interesting com¬ 
munications were made The Mathematical S^lion 
opened with acauserieof my own on the nuptial number 
of idato Prof. Spciser then explained a very prettv 
geometrical figure of rational points on the .straight 
line and circles touching the latter in those points and 
touching one another, and l^rof. Wavre, of Geneva, 
gave a short account <if some work on a substitution 
in the realm of several complex variables. After the 
meeting I communicat(;d by desire a new theorem of 
Idof. W H. ^'oung’s in the theory of trigonometric 
series; he harl promised to speak on this subject, 
but was prevented from attending tlie meeting. I 
pointeil out how the theorem itself as well as the 
proof again illustrate the eflicacy of the method of 
integration with respect to a function of boundwl 
variation. 

In llie Physical Section the communications fell 
distinctly into two classes, pure and a])j)iie<l, the latter 
being in Lite majority. 'I'he. former included an 
account of llie sejiaralion of neiglibourmg radioactive 
substances as carried out m the Prussols laboratory 
of August Pucard, and another of expcnmenls made 
in I-Yof ]»erner’s lalioratory at l^usanno by S. 
Gagnelnn, on the tiiermie. variation of the ihelectric 
constants of ijuarl/. These latter form part of 
a gimural scheme of research nn<lertaken in tlic 
Lausanne iulioralory on tiie dissyinmetries of solid 
matter ; they constitute, moreover, a line example of 
the use of the Inode lamp in the problem of measuring 
exceedingly feet>le capacities with imperfect isolation. 
In Hpjihed physics we may in jiarticiilar mention an 
account ot the delerminations of the variation of the 
first modulus of the elasticity of steel umler changes 
of temperature, made in Prof, jaquerod’s new horo- 
logical laboratory at Ninichatel; it is expected tliat 
the re.sult of tlie creation of tliis department will have 
a beneficial ehect on the Swiss watchmaking industry. 
Almost all the remaining contributions consisted of 
technical improvements m telegraphy and wireless 
telephony, among which we nolo the rcah.sation of 
very simple and strong, but small, apparatus, of 
national imjiortance to Switzerland in so far as they 
arc to be set up in the huts of the Alpine (^lub. 

The Botanical Section was strongly represented. 
T’. Konrad gave an account of lus researches on certain 
fungi in the Jura; in particular he has found a new 
type of liymcnomycete.s which enables him to settle 
certain sy.stcmatic questions hitherto unsolved. J’rof. 
Schinz, of Zurich, showed a collection made by one 
of his staff, Prof. A. Thelling, unfortunately him¬ 
self absent, of the flowers of Zermatt, corroboiating, 
among other things, the known fact tluit, in this 
region, }>Iants are alile to exist at a greater height 
than in other parts of Switzerland. 

I>r. W. Vischer, of 33 &le, spoke upon heredity in 
relation to the phy.siological properties of Hevea 
iSrasilicnsis, the chief rubber producing plant at the 
present time. Prof. E. Fischer, of Berne, gave two 
commtlpications; the firat on the work carried out 
under his direction by Dr. Baumgartner, who lias been 
able to show tliat an interesting family of fungi, the 
Laboulbeniaces, hitherto supposed to be confined 
almost exclusively to North America, contains numer¬ 
ous representatives in Switzerland. The excessive 
minuteness of these organisms renders their recogni¬ 
tion extraordinarily difticult. The second of I^f. 
Fischer's communications related to the infection of 
certain plants by rust-fungi (Uredineac), which he had 
collected in the Rhone valley, and by means of which 
new liglit is thrown on the susceptibility of determinate 
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races or groups of plants to infection by definite fungi. 
Prof. J&ggli gave great pleasure to his audience by his 
account in Italian of the mosses he has studied in 
the pass of Sasst) Corbaro, near Bellinzona; he has 
found several hitherto unknown in the Tessin. The 
remarkable variety found in such a small area is 
doubtless due to the lie of the region in relation 
lx)lh to the Alps and the Mediterranean. Fernand 
Chodat, the son of Prof. Chodat, of Geneva, spoke 
upon the determination of the concentration of 
hydrogen ions in the soil and it.s influence on the 
vegetation. In places where the same group of 
plants occurs, the concentration is found to be 
remarkably constant in spite of external differences 
of the surroundings ; hence it may be expected that 
this factor plays an important part in the distribu¬ 
tion of plants. Prof. Schellenberg, of Zurich, spoke 
upon a subject closely connected with that of Prof. 
Fischer’s second communication. The parasitic 
fungus which formed the subject of his investiga¬ 
tions, Sclerotinia. attacks especially the quince tree, 
and others of the same family. 

In the Section of Geophysics, Meteorology, and 
Astronomy, we may refer to an interesting com¬ 
munication by O. I.utschg, of Bern, giving exact 
<lctails with respect to tlie advance of a certain 
glacuT fotmdcil on archives of the year 1300 ; and in 
tlie Section of Anthropology and Ethnology, ui addi¬ 
tion to the account given by Prof. Pittard, of Geneva, 
on PaliCohlluc traces in Northern Africa, we must 
notice H. Junod’s communication on toLcmism 
among the T<)ngns, IVilis, and Veiidns The curious 
customs which lie had chronicled during Ins long 
residence in South Africa among these jieoplcs seem 
to imlicalc that the toteimsm winch exists, more 
particularly among the Peilis, may be a relic of the 
past, the real mcainag of winch ha.s been lost and the 
practice become degenerate. 

Among other communications of interest we note, 
in the Section of the History of Medicine and of 
Science, Dr. Morgcnthaler's account of a hysterical 
case at the beginning of the sixteenth century. The 
account as written down by the doctors at the time 
IS so exact that it is possible m the present day to 
diagnose the case precisely. In tliose days the 
patient was fortunate to c.scape being tried and burned 
for witchcraft. In the .same Section, Prof G. Senn 
examined carefully the pharmaccutical-botanical 
handliook of Theophrastus (chapters 8-20 of his 
■'llistona plantarum ”}, and came to the conclusion 
that we have here a conglomerate, of results from 
various sources, which were edited ratlier inefficiently 
at a later date by an unknown person. Nevertheless, 
the book has scientific value, and certainly contains 
parts due to Theophrastus. 

In each of the Sections there weis, be.sides the 
scientific communications read and discussed, a 
business meeting which, for the most part, presents 
no interest to a British public; we notice, however, 
with pleasure that Sir Clifford Allbutt wa.s elected an 
honorary member of the Society, in recognition of his 
important contributions to the history of medicine. 
In the Physical Section, moreover, two matters of 
general interest came up : first, the question of the 
federation of the Swiss Physical Society with tlie 
International Union of Pure and Applied Physics, 
and secondl3^ the creation of a Swiss periodical for 
physicists. The Helvetic .Society as a whole had 
already given in its adhesion to the International 
R^earch Council, and the question was put by the 
central president to the Physical Society, as a 
branch of the larger body. It was decided to 
answer in the affirmative. A Swiss Committee of 
Physics was there and then constituted, comprising 
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provisionally five Swiss members. This committee is 
to be considered as distinct from the committee of the 
Swiss Physical Society, which may contain non-S^i^ 
members, and the possibility was left open of its being 
enlarged at a later date by the addition of electrical 
engineers, or representatives of other branches of 
applied physics. The committee will examine shortly 
the question of sending a delegation to the meeting 
which it is proposed to hold in December at Pans. 

In discusvsing the .second matter, it was pointed out 
that there does not exist at the moment any Swiss 
periodical devoted exclusively to physics, and in which 
memoirs in any one of the three national languages 
equally are accepted. The consequence is that much of 
the good work done in Swiss institutions is regarded 
outside Switzerland as belonging to the countries where 
the results are published. On the initiative of some of 
its members, the Society decided to consider at an 
early date the creation of a trilingual review, of the 
type of the Helvetica Ckxmica Acta, recently created 
for the purpose of publishing the work of Swiss 
chemists in Switzerland itself. The question is more 
difficult in the case of physics, since, unlike chemistry, 
it cannot count on the regular support of the in¬ 
dustrial people. A committee ad hoc is to examine 
whether it will prove possible to transform and extcn<l 
the Archives des Sciences Physiifuci, ei Naturcllcs, 
hitherto published at Geneva This was the wish of 
Philippe Guye, and he liad for years been working 
with this aim in view, when Ids untimely death 
deprived the world of science of one of its most valued 
leaders. It is to be hoped that the jireparations 
which he had made will be found to render this 
transformation possible. The alternative would be 
to create a totally new review, the Helvetica Phystca 
Acta. Gkace Chisholm Young. 


University and Educational Intelligence. 

Bristol. —Prof. J. W. McBain has received the 
degree of doctor of science from Brown University, 
Khodc Island, United States, where he is delivering 
a dedicatory address at the opening of the new 
chemical laboratories. 

Cambridge. —^Mr. H. Godwin, Clare College, has 
been appomted junior demonstrator in liotany, and 
Mr. H. E. Green, Pitzwilliam Hall, re-appomted 
second as.sislant at the Observatory. 

Dr. Mollison, Master of Clare College, has offered 
a gift of 500/, to found a prize to be called the 
“ Mayhew Prize,” to be awarded by the examiners 
in Part II. of the Mathematical Tripos to the can¬ 
didate of the greatest merit, preferably in the subjects 
of applied mathematics. 

London. —^Dr. A. Logan Turner will deliver the 
Semon lecture in the lecture hall of the Royal Society 
of Medicine, i Wimpole Street, W.i, on Thursday, 
November i, at 5 o'clock, taking as his subject " The 
Advancement of Laryngology : a pica for adequate 
training and clo.ser co-operative action.” Admission 
will be free, without tickets. 

A course of eight lectures on " Some Biochemical 
Aspects of Animal Development ” is being delivered 
by Mr. H. G. Cannon in the Zoological Department of 
the Imperial College of Science and Technology on 
Mondays at 5.30, terminating on December 3. 

Sheffield. —The University Council has made the 
following appointments : Prof. F. C. Lea, to the chair 
of mechanical engineering^, in succession to emeritus 
Prof, Kipper; Mr. R, R. S. Cox, to be assistant 
lecturer and tutor in mathematics ; and Mr. M. H. 
Evans, to be an assistant lecturer in physics. 
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AccofciNG to the Chemiker Zeitung, Dr, Jamra 
Franck has been appointed to the chair of physics in 
the University of Berlin, vacant by the death of Dr. 
Heinrich Rubens. 

Three residential .scholarships for British women 
graduates, tenable at the American University 
Women’s Club in Paris, have been awarded by the 
British Federation of University Women to the 
following candidates : Miss Olive I'armcr (London 
and Cambridge)—Mary Ewart IraveUing Scholar, 
1923-24 ; Miss Benedicta J. H. Rowe (Oxrord) ; and 
Miss Helen Waddell (Belfast)—Susette Taylor Fellow, 
1923-24. 

The Department of Leathci Industries of the Uni¬ 
versity of Ixeds has issued a report on the session.^ 
1921-23, in whicli it is noted that the Ph.D. degree 
of the miivemity was conferred on completion of two 
years’ rc.search work in the department on Mr. E. C. 
Porter for a thesis on “ The Alkaline Swelling of 
Hide Powder,” while another former student of the 
department, Mr. F. L. Seymour-Jones, has been 
awarded a Ph.D. degree by Columbia University 
for a thesis on ” The Hydroly.sis of Collagen by 
Trypsin.” 

The University of Leeds entertained on September 
13 a party of members of the Institute of Journalists. 
Ju connexion with this visit a convenient .summary 
of the history and activities of the University was 
printed, special prominence being given to the de¬ 
partments of Leather Industries, Colour Chemistry, 
and Textile Indu.stries, all of which were inspected 
by the visitors. It is noted that to provide university 
instruction costs on an average 83*. a year for each 
full-time student, while tlic average fee paid by such 
students is 40/. 

An article on ” TJic Civic University and the State ” 
in the i’orlmghllv lievicw for October contains 11 
timely pica for the recognition of the importance 
from an Imperial point of view of adequate provision 
in the F.nglish provincial universities for economic 
and mdustnal research and advanced studies in civics. 
Mr. Maclnnes, the writer of the article, points out 
that were full advantage taken of the unicjuc oppor¬ 
tunities in the universities of Birmingham, Bristol, 
Leeds, Liverpool, Manchester, and Sheffield, for work 
in these fields they would attract from the Dominions 
many research students who would otherwise drift to 
foreign countries. Hitherto the.se universities have 
attracted very few of such students, owing partly to 
failure to make their resources sufficiently well known 
and to devise convenient procedure.s for .students from 
abroad. Nor is this surprising. The university staffs 
are hard put to it to meet the requirements of English 
students, and in the absence of any special induce¬ 
ment to cater for the needs of students from abroad, 
it is not to be expected that they should go out of 
their way to do so. Something has been done by 
the Univcrsitie.H Bureau to disseminate in every part 
of the Empire a knowledge of the resources of the 
universities in other parts, but that is not enough 
by itself to .stimulate intra-Imperial migration of 
students. Discussing the perils to which universities 
are exposed by reason of dependence on State sub¬ 
sidies, the article points out that a democratic com¬ 
munity naturally inclines to the view that, since the 
people pay for their maintenance, as many persons as 
possible should enjoy their ben^ts, and as a large 
majority fail to appreciate the benefit of having in 
their midst a university pursuing, however efficiently, 
its traditional aims, they are inclined to look for 
benefits more direct and easily recognisable. 
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Societies and Academies. 

Manchester. 

Literary and Philosophical Soriety, October g.— 
H. B. Dixon : On coal-dust cx)>lo.sions at the "Mines 
Detriment Hxjjerimcntal Station at Eskmcals. The 
coal-dust theory of explosions in mines, started fifty 
years ago, led to many small-scale experiments, both 
in England and abroad, which did not definitely solve 
the problem. The large-scale exjjcnmcnts instituted 
by the Mining Association in igoh first showed the 
violence of pure coal-dust explosions and indicated 
metliods to study and counteract them. In the 
model mine at Eskmcals, Cumberland, it has l)cen 
jio.ssible to give complete dcnion.stralions of the 
violent character of pure coal-dust explosions, and 
to obtain records of llie speed and jiressurc of the 
flame. It has also made possible many experiments 
on tlic cllcct of damping the du.st and of diluting it 
witli inert shale or otlicr incombustible powders. 
The ICskrncals Committee in 1014 advised a 1 ; i 
mixture of coal and inert dust throughout the road¬ 
ways of “ dry and dusty " mint's—as a mmimum 
amount of inert dust. Tht‘ experiments made this 
year witii the finely ground dust froni various coal 
seanj.s in England and Scotland- -ospeu.illy that witli 
the Arley Mam dust—have sliown that it Is jiossibU* 
to explode a i : 1 mixture. But the precautions 
taken to meet llic coal-dust danger Iiavc resulted 
in a great saving of Jiumau life The ycaily fatal 
accidents from explosions m mines during the dccailc 
reached OOi per million workcis, m the 
decade igii-i<i2o the yearly average fell to iii ; 
for the last three years the averag(! has been still 
lower. 

Mki.hourm-:. 

Royal Society of Victoria, August -i.-- Mr. Wise- 
wtuild, president, in the ciiair.—C. MacKenzie and 
W. J. Owen: Studies on the com]>arativc anatomy of 
tlie alimentary canal ol Australian reptil<*s. Tlie ali¬ 
mentary canals of lizards, skinks, monitors, and ot 
poisonous and non-poisonous .Muikes, were de.scribed 
VVUhout a knowledge of the icptilian gastro-intcstinc 
tlicrc could not be a correct understanding of tlie 
apparent complex human inlestmal arrangement and 
Its method of fixation adapted to the erect posture. 
In the bc<irded and the frilled luards, a well-dcfint'd 
cajcum appears together with development of mesen¬ 
teric eokm (human ascending colon). Associated 
with this IS the prc.'>cncc of the mesial fold approxi¬ 
mating the colon to the pylonc region, which is l)e.st 
demonstrated in Koala. ’J'hii.s m these lizards is 
found early evidences of the method of iicconimoda 
tioii of tlie large intestine to the erect ])osturc. G. G. 
Heslop : Furfher .studies in contagious bovine pleuro¬ 
pneumonia.— E. W, Skeats : The evidence ol Po.st- 
Lower Carboniferous plutonie and hyjiabyssal in¬ 
trusions into the Gram]n:in Sandstones of Western 
Victoria.-—A. Jeffcris Turner : New Australian Micro- 
l.epidoptera.~F, Chapman and C. J. Gabriel: A 
revision of the Australian Tertiary Patclhda;, Patcl- 
loidiid®, Cocuclinidie, and FLs.surellklLC. The fissure, 
keyhole, and common limpets are discussed. Of the 
23 siiccics dosenbed, 14 arc new. Three of the fossil 
species are still found livang, and have an ancestry 
dating back three million years, the fossils being 
indistinguishable from those dredged up in Western 
Port Bay. The persistence of these species supports 
the idea of the general stability of the Australian 
continent since ancient geological time, so far as 
the absence of sudden changes of coast-line is con¬ 
cerned, 
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Diary of Societies. 

MONhA V, OCTOBKH 22. * 

UoTAL Cou.i(oe or SoKoEoKS or Enolahd, 6.—Prof. Bhattock 

Artt'ri'M. > 

fi«TiTUT« or PHy8iCN(»t Institution of Electrical Bnnineon), at 6.80.- 
llr. A. K. 0*l*'y: The Phymclst In the Textile Iinluslrirs. 

Im>titotion or M»'Ha8iicai. Eniunkiciui (Oraduates’ Hectioii). at 7.- 
J. Uarritton: Foiir-wheeleil llrekes fur llntisli Light Cars. 

IlovAL BotiBTY or Mat>ifj»r {OdwitoloKy rtnetion), at I). Galwll 
Proaidentiai AddraHs. 

TtlKHDAY, Of.-ronsR 23. 

ZoouiutCAL Sociaty or at 6 30.-Th(* S»iT<'Lnry : Report on Ui 

.VlditfunM made to the Boeii’t .MetiHgcmi during tlie anuiths of Juiu 
Jnly, AuRiwt. aiHl Septi-niW ]y2l—K A. 8pau!: Aoceleration c 
of Frjig-Tadpoles by 1 njectioii of Anterlor-lolw Pituitary 
gland Extract and Iodine. —II. 6. Abmliam; A New Hpidor of th 
LiphisLitw from Uio Malay Peniriaula, and aomo Ohservatlons 0 
ita IIulHti*.—A. Hiibba H&11 mid P U .lohn^on : ObHervatton* ou th 
llAielopRiMiit of the Hynijiatlirtic Nervous System nriil Bupnireiw 
liwlies in the Hjiarrow —M A. Mmith : A Uavn-w of the Liards of th 
tienuHTroptduphorus on tliu Asiatic Mainland.—j. G. H Frew; Th 
lairral Anatomy of the Omit, fly ((Vdon./w briuipiw Muig) and tw 
Uelated AralypUate Mtircids with Notvs on their Winter Hoat-planti 
- A. LnvHiidgfi: (1) Notes on Maiiiniala rolleotnd in Tangatiyik 
Territoiy, l«2n-llt23 (2) A List of the Liinrrtsof lirltiali Bust AJrlc 
(Uganda, Kenya Colony, TatiRanyikn Territory, and Zanzibar), wit 
Keys for the DingtioHiH ol Um Miirciei. 

Ihstitiutc op Makihk BNaiMKEns, Inu. nt 6.80 -W. H. ralterson . Boik 
Con uHioii. 

Royal PiioTOORApiitc Soi’Iety or Urkat Bhitaik. at 7.—Dr. 0. B 
Hodman: A Talk ahoitt tlie Housefly and iiow it endanfjen. th 
ilraltli ot Man. 

Rovai. AKTiiROKilodK-Ai. IssriTOT/. (at Koyol Bnciety), at fl.l.V - V. i 
MiU-liHI-Hedgr* • Tlif IMscoveiy of an Unknown llavo: Tin- Culhiif t 
tlie (iiili-ha<|ia ot Central Aniencu. 

IVRDNUSDAY, OiToiirn 24 

Kbiokahoh or M»;r>n ai. ano Ai.tihn Bfk\ n >b (at 12 Btralford I’liicp), t 
4 - (knilotomv U) wnsidoj what prsi-tivul inearm, il any. am possiidr 1 
(•\toinl the system of jirovidjiig fm llie jwnodiral mednml l•^an1lnotlO 
of file linger Assnrunri- Potjpy Hobteis 
IloYAi Mn-niiwoi'icAi.SociEiv (IndiisLrml Apiilicatioiis Seel ion), at, 7 • 
.1. K. Haiimni L*>ctnn‘ liemoiislTitlioTi dsnliiiK with the Kflletciit Ui 
ami Muul|iiilatiiiii o| tin* Minnseojic — Hr Mnnr C. Sloites . The .Mien 
wopy ot Jlvei-nt ('<;al Hesrareh 

Oc'lOHKR J.*). 

It'iVAi. H<.( ir.Tv or Wkdicikb, kI./i.-Sii K. feliarju-y Selmfer The H 
iaiions Iwlwveii Huijjeiy uml I'hyMiology (\iettir Horsley Mi'inon 
l.eetiiii-) 

K<H-ir.iY nr luans anp (N.iopbim'is (London Mretion) (at Dyeis' Hal 
DoMgate Hill), at 7 - 1. E Webm Jlj<lii»te'ri Peroxide Uleaehilig. 

>7f//>4r, Odohut 26. 

PiivsicAi. Hocin% OF l.oHiif.N (lit ImiKTial Ciiilep' of Scie-KT at 
■JVohnologvXaf 6.-S U. I’i]>eraiid E N tinmlley ;'Hie Kmc Strnetir 
of soimi HiHlmni Salts of the Putly Acids in Soap Ciiids —In. K. / 
<h\eii and G U I'D'Hton X-ray Analysis ul Solid Snliitioiis —1» 
11 Clmtloy: (.'oUeeion. 

Ilo^Al C.it ir<.F OF Hnoiro.Neor EKol ahi>, aI 6 - Sii ArUiiii Keith • Tl 
l>is(inetion beUverti Congenital nn>l Afsjinied Foi ms uf 'line Heinm 
.Si nc'iiMKN «<•< II r\ (in Piinee Henry «, Hoom. I7 Fleet Stieel), at 6 ;») 
L St I. Penciled - The Value 0 ! tli« IlisUity ut TeeJiiiology (Pi 
AKii'iituil Adiliess) 

llovAi I’KoTcniRAinui' fkioiFTV or OiiJtAT HiuTair, at 7 J. E. Saunden 
Adventures with a (hatieiu at (he Zuii 
.lovioK ImriiioiioN nr K-ci.lNF Mts. Ill 7 80 • A. V iiallliatchel Crystn 
tui Wiitdess Reception 

PUBLIC LECTURKB. 

.'•.nn/tHAy, ocioBBH -M. 

lloKviMAN Mi'srtm (Poiest Hill), at 8 3U Mis.s M. A. .Miiiray • TuUink 
amen and lits Times. 

MOX/iAY, Oi'ToicKU t'-J. 

UNivYRHirY 0»Li.*x»r. at Miw. 11 M. Iloldswurth • 'J'ha Pioblem • 
learliiiix HisiUen KngiKli to ForeigneiK 
ImI-RRIAI. COl.LtOK OF Sc-IKNCK AN1> TFCHNOI.OiiY, Ul 5.30.—H. ( 
Cannon Bums Hioelianueal Aspec-tK ol Aiiimiil Kevnlujinieii 
(.SucceeduiK Lectures ou Oetohei 21', Noviimber .5, 12, Itl, 2l>, bi 
lli'cnnibei 3.) 

TI'RSltAY, Oci-OHEH 2.8. 

Uhivkiwiy Columj*. at 6.80.—P. PlpmltiK : The Careof Mohonl niildivn 
EypsiKhb. 

OitaiiiAH Cou.F(iR, HAaiN<iiiAi.[. Btkzbi', at 0.—W. H. WagsUt 
Geometry. (Bneroeding LecUires oii October 24, 26, and -Jti) 
li'SOXESDAy, (IrronKH 24. 

Royal Imstit-jtk or Puhiic Heai.tu, at 4.—Pi-cf. J. C. Drummom 
Vituimns III reUnKHi In Public ItealUi. 

UiiivEimiTY CoLLRoR, iitisSO.—T. (t. Hill. IlluBtratlon ol Books. 

T/fOJlXDAY, OiTOBEK 25. 

KiSBBi-RY Tetiiwical Coi.i.RoK (Leoiianl Street), at 4.—E. M. Hawkini 
AnalyUoil Chemistiy (BtreatreilU Metoorial Lecture). 

FRIDA r, (VroBEH 26. 

UNiVGiiHmr Cot.LicoR, at 6 . 16 .— B. Seebohtn Kowntree : Factory Lifei 
it ia and u It mtglii be. 

SATU/IDAY, •OtTOiiiH 27. 

Hormihan MnasuM (Forest Hill), at .3.80—B. Lovett: The Legendai 
Folklore (d* Uie Bea. 
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* Science'and the State. 

A t the aesbion of llie Imperial Kronomic 
ferenoe on October i 6 , Lord Salisbury, 
President of the Council, made a statement with i 
to the Department ef Scientific and Industrial Rcseai 
In the course of his remarks he said that it has become ' 
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more and more a<‘cepted that the busine.ss of research is 
really an cshcntial element in tlie industrial progress of 
the counlry. Notwithstanding that we all believe in 
private enterprise, a measure of Government inter¬ 
vention and leseareh i,-> rei|ui.site in this, as in manv 
other things. 

There are .several phases of research wliicli tlie Re¬ 
search I)cpartment iui-s unfler its jnirview ; lor example, 
maintenance uf industrial and commenial standards, 
wtirk lor Governniimt seriices. and research lor in¬ 
dustrial puqwses. As regards indii.strial research, wliile 
it is likely tliat the work of f>iivalc enterprise will be 
more clficient than tiiut of a Government department, 
on the other hand the Goi-einment posscsse.s certain 
advantages. For exain[jle. thi- Stale can afford to 
finanee researclies whicii may jirove to lie so })rolraetcd 
us to be beyond tlie scojx.' of private enterprise. Again, 
the Government has at its conitnand an immense tna.ss 
of aecumuUtcd know)c<lge. Thirdly, and this point ol 
Lord Salisbury’s is one wiiicli ealls for eommenl, there is 
H large number of scientific men wliu are willing to work 
for the Government at lar less titan would be the re¬ 
muneration of thcirgreal talents,and art' willing through 
the Govermnent to plat'c their knowledge uL llie service 
of the foinmunily. If Lord .Salisbury implies by tliis 
that the Govenimenl is willing and ready to trade upon 
tlie putrioli.sm of a researeli worker, or upon liis desire 
for the security ol tenure whieh is .so \'ital i! he is to do 
good work, then it is truly a tleploraiile statement. Too 
often is it assumed that scientific men should be ex¬ 
pected to work for tiie Government at less than would 
be the just remuneration of their serviec.s, though 
rarely are the mercenary advantage.s of tiie one-sided 
arrangement so baldly claimed by a responsible 
Minister. 

Lord Salisbury went on to refer to the National 
Physical Laboratory as tlie outstanding ilIu.stration of 
tlie success of what in the lung run is probably the 
biggest element uf progress in industry, and that is 
research by tlie Government itself for industrial pur¬ 
poses, He stressed also as of Imperial importance 
the work of the Forest Products Board in connexion 
with timber, and of the Food Investigation Board 
on the transport of fruit overseas. Lord Salisbury 
concluded by paying a tribute to the busine.ss- 
like and economical administration of the Res'earch 
Department. 
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Officialism in Education.^ 


be the fact, it is certainly an example of hartipcring 


British Sciem-e Guild has Issued a Memo- 
i randum on the suliject of Inireuueratic inter¬ 
vention in ediuatiofi, which, it states, has reached 
an acute sta^a* and “ has become detrimental to 
educational de\-eloj)ment ,and ellirtency.” The main 
charge made by tlie (luild is that official intervention 
in cdiiLiitiona! adnii?iistration. as distinguished fn)m 
ciTuient educational contioi, is now so excessive— 
lioth on tile j)arL of tlic Hoard ol Kducation and Local 
ICdiaatjou Auth(jritu‘s .that git\eming l)odics of 
'IVchnii al lnstiLnti<nis and Sccondarv Sihools are 
liecoming mere ad\-isor\ bodies, without an\ freedom 
of action which would allow them t*) dcselop the 
individuality oi llu-ir instiUition and take a lively and 
responsihlc interest m their progress It is also pointed j 
outthat heads, appointed iortheireducatumal jiovvers, ' 
are crippU'd by nlTu iahsru, hotli as regards initiative and 
Ircedoni to (‘xperlmcnt on one hand, and <m the other 
liy tile large demands ior cieritai work in the iiaUirc of 
“ letnrns,” whuli undulv curtails the tinit which they 
(un di'vote to their piopcr work as educationists. 

Theie have Iieen similar protests from <»ther stuin es. 
Local Kducation Autliorities iiave themselves jirotestcd 
against the a])parent endeavours of the Board of 
KdueuUon to assume greater control of mutters whi<h 
should he leit to h» al disiTCtion and to local knowledge. 
Tlere we find the Hrilish Science (luild accusing Local 
Education Autliorities ot acting similarly towards 
governingliiiclies of educational institution.s. Wo have 
also heard of heads who liave nuulc similar piolests 
again.st their governing bodies. We do not .suggest 
that tlie prote.sts arc unwarranted. On the contrary, 
wc think that tliere is miicli official intervention that 
i.s not only un^ece^sa^y and expensive, hut is also 
detrimental to edinational development. 

Wc have an exunijile in tin* working of the new 
scheme of national l•ertiflcales in chemistry and in 
mechauiml and ekctriuil engineering, referred to in un 
article in Nature of July 14. }>. 45 Apparently the 
scheme is designed to secure all the iwlvantages of 
internal examinations and of reasonable freeiiom in 
tile arrangement of the ciiurses of Wiirk to meet liK-al 
condition.s and needs, i-oupled witli ju.st enough centml 
control and assessment to secure the attainment of 
some unifonn standard of work on which a national 
certificate <-an he is.sued, hearing the endorsement of 
tlie Board of Education and of the appropriate institu¬ 
tion of chemi.sts or engineers. The scheme i.s excellent, 
but we have reason to fear thiit Ixifore courses of study 
are recognised they are so modified—‘‘mutilated” 
was one word wiiich we heard—by the Board that they 
all bear a close resemblance to one another. If such 

' Momor.(tidiim -m the rnr«-»« Hureaiicxatic Intervention in Educa- 
tica. (British Scieuce Guild.) 
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local disorction and tending too mflcli towards tnat 
machine-like uniformity beloved by bureaucrats, whose 
tendency i.s to worship at the shrine of organisation and 
to ignore the es.sentml needs of educational progress. 

Wc are not blind to the need of some measure of 
central control and to some sound and elEicient organisa¬ 
tion, fuit any attempt to standardise education, whether 
in school, technical institution, or university, is just as 
certain to put an end to pnigress a.s is the standardisa¬ 
tion of any mai-hiiu: like a motor-car, for example- 
bound to prevent any development or improvement in 
that particular rnaidiine If tlie increased bureaucratic 
interv eiitioii which is complained of is tending‘to do 
tliix thing, then it nuist be resisted strenuoujily. 

The Lister Ward of Glasgow Royal 
Infirmary. 

HE managers ol the Koval Infirniarv. Gla.sgo\v. 
recently decided tliat, for various reasons, tin. 
cclelirated Lister Ward of the Infirniarv' .slKiuld 1 «- dc- 
.strov’cd. ft is not siirpri.sing to kiu»w lliat tiiis decisior 
has eluited many strong protests, and that an u])])ea 
has been made for the preservation ol what is a nnupu 
relic in tiie history oi medical seieni'c. 

The ward in (pa .titin was Ward 24 oi the “ New Surgi¬ 
cal House,*' and was Lister's male ward from iHtii t< 
i86i>. It was ilie scene ol his first iUtemjits to appb 
the results of his studu's on the liealing of wounds ti 
combating the septic disease which wa.s rampant. B} 
tlu-irsuc« ess it l>ccunie tlie birthplace of modern surgery 
In ini2, when therecoiistnicUon ol the Royal Infirmar; 
had advanced so far that the ward was no longer used 
It was derided to pull down tlie block in whicli it i 
Mluated. Then a movement arose for its preservatioi 
as a rnemorial of Lister, and the managers of tin 
Infirmary derid(*d to keep it. 

This decision the managers later rescinded, and tin 
ward lias really escaped de>t ruction through force 0 
circumstances. It was arranged as a museum, wfitl 
relics and jmrtraits of Lister and hospital furniture 0 
the period, for the occasion ot the visit of H.M. Kinj 
George on July 7, iyi4j and a few weeks later it wa 
occupied f‘y wounded soldiers from France. Now it 1 
in use as cloak-room and reading-room for the womci 
medical students. The relics, etc., are stored in tin 
Patliological Institute, and it is hoped to use them ii 
furnishing tiie ward, so as to illustrate some of the con 
ditions under which Lister worked in it—a task of n< 
great difficulty. 

The sentimental value of the place is felt by thosi 
who teach in the Royal Infirmary and by their student 
and by visitors from abroad. No one questions th 
value of Burns’s cottage at Ayr; yet apparently th 
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majority of the manners of the Royal Infirmary regard 
Lister’s ward only as an obstruction. *• 

Recently a pamphlet has been pirfilished by Mr. 
Jamgs A. Morris (Glasgow : MacLehose, Jackson and 
Co.), who, besides telling the story'of the ward, shows 
that if the proposals of the Lister Memorial Commitlee 
were carried out, ther^ would be practically no obstruc¬ 
tion left. Actually, it is nut the wliole block which it 
is desired to preserve, but only the one wanl itself, with 
three little rooms, which are an integral part (d it imd 
the basement below. Providentially, it would .seem, 
this one of Li.ster’s wards was on the ground An 

appeal is being made to the managers of the Infirmary 
in (he iiope that a definite and strong exj)ression. not 
on!) by members of tlic medical pn)fession, Imt also by 
all tliuse who cnliivate science, as to the “ histori«“al and 
s])irituul values of this tamoiis landmark in the history 
ul 'lurgery,” will c(mvince them that the deslrm'tiou ol 
(lie ward would be regarded as a biem h oi trust, and its 
preservation us a simple aet t>i respect for a memorial 
oi aeliieveincnls I)v wliii h all civilised |K*oj)les have 
benefited. 


The New Anthropology. 

Tutaukhameu and the Discovery of liii Toiiih hv the late 
Kail of Cariiarvuii and Mr. Ilmvard Carter. By 
J’rof. G. Klliut Smith. P[>. (London: G. 

Koutledge and Sons, Ltd.; -Vow York: K. 1 ’. 
Dullon and Co , rga^.) 4i'. (id. net. 

L ;\ST yt'ur's discovery of a rich and varied collection 
of funerary eiiinprnent and other ol)jccts ol 
Kgyplian art of the lime of 'rutankhamen must 
ino\’itald> re.inimatc the already vigorous discussion 
of cultural origins and the meaning of cultural symbols 
and Uses. The prediction of the lute Dr. W. 11 . R. 
Rivers m igii that tlie theories then advanced by 
Proi. Klhot Smith would be bitterly opposed by 
ethnologist.s of llie older school has been abundantly 
fulfilled. Tho.se theories attributed the creation of 
civilisation as we know it the world over to Egyptian 
initiative, and since their autiior has now himself 
entered upon the di.scussion of the recent discoveries* 
in Kgvpt, the occasion is afforded for presenting a 
review of at least the chief lines of the argument 
developed with ever-increasing weiglU of detail during 
the pa^l decade. For most of lliein reference need 
be made only to this admirable little volume written 
particulurlv to interpret the essential features in 
Egyptian custom and belief which found expression 
in Tutankhamen’s time. 

First, then, concerning Egyptian funerary ritual 
and Its origins m the life of the early Egyptian com¬ 
munity, the achievement of the new anthropology is 
twofold: with true imaginative power it has penetrated 
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the veil of mystery and iinintelljgil)ility, which is the ^ 
obscuring work ^)f later ages, to the naive realism of 
the early Eg^'ptian mind, and, allowing the proved * 
facts of early life in the Nile basin then to speak for 
themselves, it has provided us with a complete and 
consistent account of the rise and spread of our culture, 
rivilisation, for the new school, began when llie early 
Egyptians inventeil the art of irrigation lo extend 
artificially the area of cult-ivation of barley. The 
irTigation-cnginciT of early Egypt was the first man 
to organise the laiiour of hi.s fcUow\‘;. He conferred 
the benefil.s of security and prosperitj’ upon the 
<-ommimity and upon every individual member of it. 
He personified every .subsequent idea of kingship. 
The life ol the community flawed Irom him in a .sense 
as real and actual as that in wliich the Nile was .subject 
to lus control. To identify him witfi these subtle 
fon-es was less an ae.t of metaphysical ingenuit)’ than 
one of um^ophislicated realism. .He became the 
mcarnalion of the life-giving [lowers winch he bestowed 
upon his jK'opIe. He became a god, as.similating to 
himself attributes ol the siiadowy Great Mother, and 
was apotlie()sised alter dealli as O.siris. Eventually 
Ins powers w'ere extended and tnihsferred to his 
sucix's.sor, Ilorus, himself credited with the immortalisa¬ 
tion of the dead king. 7 ’l)e witole of the elaborate 
eejuipment ot Tutankliamen’s tomb i.s in.sjSired by 
this same moiue; identification with Osiris and 
participation in his immortality and deification. 

Funorar>' couchc.s such a,s the three discovered last 
year, one rejirescnting a cow, llie second a lion, and 
the third a hippopotamus, hatx^becn known previously 
from fragments and are among the most familiar 
objec'ts represented m wall-paintings and upon papyri. 
In tiiemselvcs they shed a flood of light upon the 
essential ndwetf of tlio Egyptian mind at work upon 
the elaboration of our human beliefs; but also they 
focus attention upon an important chain of evidences 
concerning the migration of culture. The cow in 
Egyptian belief was not only the giver of milk, main¬ 
taining life in childhood and adult age, a foster-mother ; 
she was also, even sixty cenlurie.s ago, the Divine 
Cow, identified with the actual mother of mankind, 
the Great Mother, Hathnr, wito was at one and the 
same time a cowrie, a gram of Ixirley (both symbols 
of life-giving), a I'ow, and the moon. If the great giver 
of life and immortality were both a cow and the moon, 
she was then the appropriate vehicle to transport 
the earthly king heavenw'ards. Tlic representation of 
this occurrence is a commonplace of Egyptian painting, 
and realism could scarcely be carried further than rhe 
representation in some cases of the ver>' .stars upon the 
belly of the animal. The lion-headed couch of the tomb 
is inspired by a like motive. The lion was Ilorus, the 
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son of Osirisj as well as the Divine ('ow the function of 
which was to perform those ceremonies which would 
ensure the rontinued existence of the father. The 
hippop(jtamu.s, a symlKjI of the divine midwife, brought 
about the rebirth of tlie king whereliy he became a 
god. Immortality was the sole di.stinetive jxissession 
of a god in early times. 

The use of .such \ehi('les for liuman transportation 
to the celestial regions ts widesj>read and i.s every¬ 
where deU tininulivc of <]eity. The whole conception 
i.s so jieciiliar and so much a [lart of a jiarliriilar ('om- 
rnuiiily experience lliat it is incrcdiiile that two peoples 
independently .sinjuld luive adopted it.s remarkable 
sy!nboli^m. Yel it is found to havi* i.])read througliout 
western Asia and the parts ol Rurojie lluil came 
under tlie inlliM-me oi (Ireek civilisation; India and 
ea.stein Asia, Indonesia and Central America. The 
genenil adofition ol sm ii a convi'nlum aflf<»rds a 
striking illustration oi the diliusion of culture, and 
since its origin in l''gy]>lian hehel.s is denionslraled, 
its presence m .‘sytia timi Me.sopolamia, in Asia Minor 
and S\ ria, .ind (Ireeie, m India and esistrrn Asia, 
in Central Amera.i .uid IVru, is hut a measure of the 
w'orlds cLiilinai debt to KgyjH hersell. In India 
the uinsention exercised an exceplHma) fasuiuition 
over the minds ol Us am'liml mlinbitants, who, from 
ulKUit three or iuui lenturies n c. onwards, were 
accu.stomed to represent the \e)ii<les of the gods in 
many dilTerent guises. (Ji t]ie.sc,one ol the most inter- 

sting wus the tmkara, the composite numslcr regarded 
as a crocodile Iml originally nothing more than the 
capneorn of the zodiac—tlie Babylonian lombinatiun 
of antelope and fish, in India. Iim), a gieat variety 
of the lu'uds ol other unimals were substituted from 
time to time for the anieloiie's, nouibly the clejjhani’s.i 
These evidences arc hut amphftcation.s, on the cultural 
side, of tile formidable array of facl.s, .soinatologieal 
and cultural, oluated earlier. Craniological evidence 
from Polynesia, tin* Mala\ Archipelago, the Asiatic 
littoral, and the I’acific I'oasL of Central and South 
America accord.s jHTfcctly wulh the fads concerning 
the geograjducal distriimlion of the practice and 
Lcclinique of mummification, of megalitliic inonumenl.s, 
and of ancient mines. Mr. \V. J. Perry ^ has not only 
related the.se two la.st-mentioned cultural rmird-s, liut 
has also cxjilained the motives which impelled small 
hands of idvili.sed jjeople to wander and to settle. 

The .statement has been made, and repeated as 
recently as the present year by prominent archeologists 
well ac(]uamted with the facts, that the Egyptians 
were not a sea-going people ; whereas we know' from 

' Important evidenre provided by the elephant-head it> demonstrating 
the reality ol the diffusion of culture so far as Srotiand In tlie west and 
Anierii'a in the east is .set forth ui lanTtspoiidcnoe in Naturv of Nov. 35, 
1915. p. ^40: Der. rfi, p. 4:3 ; Jan. sy, igifi, p. 593 ; Feb. 24, p. 703. 

* •' ilie Children of the Sun,” 192^, etc. 
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their literature that they did engage in maritimt 
enterprise, and it is perfectly well established that 
they invented shipbuilding and were the builders 
of the first sea-going ships. It is equally definitely 
established that every other people in the history 
of the world who engaged in maritime traffic adopted 
the Egyptian conventions of both shipbuilding and 
seamanship. It is unreasonable to pretend that the 
transportation of the elements of early civilisation 
from Egypt to Syria and Crete and Ka.st Africa and 
Babylonia was not effected by the Egyptians them- 
.selves. In each of iho.so places Egyptian colonist? 
exploited natural products and planted the germs 
ol Egyjitian civilisation, w'hich in the course of its 
dcNclupmcnt acquired certum local peculiarities. Bui 
1 rom Crete and Syria and Babylonia secondary diffusiom 
took place in most ca.ses, no doubt witbout direct 
Egyptian partiiqiation. Tiic recognition of lultura 
elements of ICgyplian inspiration in India by no meani 
involves the ciaim that either a single Egyptian or i 
single Egyptian word ever reached that country 
The first i.s ncce.sMtutcd by the Jacts : the see one 
is .vn unessential possibility. A Bubylonum elcmen 
colours the .sohiIktu Indian cullnie; an Indiai 
< 7 c///fw/lliut o( Bui ma, Siam, and Cambodia Beliim 
all is the Egy()tuin origin and inspiration. 

Most ol llie mi.sunderstiiiuling (oinerning the nev 
lheone.s hu^ been due to a failure to nndor.stand tin 
nature ol .sucli secondary diffusion. It cannot b( 
made too clear ih.at no claim has been advanced oi 
liehalf <il direct transinis.sion luross great di.siance.s 
The journeys may have iseen .small, and few individual; 
may have achieved them, but llie culture ibey bon 
with them was virile, and if degraded by change o 
hands, hy time, and by racial and environmental a: 
well as by merely geograpliical remoteness, it ha.s no' 
lieen degraded beyond recognition. 


Glass-making in Eng^land. 

(ilasi-niakwg in England. By Hurry J. Powell. Pp 
x + 183. (Cambridge: At the University Press. 
1923.) z^s. net. 

NY one who takes the trouble to look through 
a catalogue of works in English dealing with 
the subject of glass will be struck with its poverty. 
For the most part, books on glass have been written by 
collectors and admirers of glass for other collectors and 
admirers, or by antiquarians and artists interested in 
stained glass. The number of books written by tho.se 
intimately connected with the manufacture of glass, 
however, has been remarkably few. Since 1849, when 
Apsley Pcllatt wrote his “ Curiosities of Glass Making,” 
giving an account of the proce.sses of making all kinds 
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of plassivare, the number of books of any note, written 
l)y persons ha\’ing intimate acquaintance witli the 
industry, cun be counted on the fingers of one hand. 
Thus, W. Gillindcr’s unpretentiou.s but, in its day, 
useful little hook appeared in 1854; in 1883, IT, J. 
Powell, to wliom wc owe the volume under review, was 
tile chief author of a hook on the “ Principles of Glass- 
makingwliile, since lyoo, two other books lm\e 
ajjpeared giving some account of the nianufuclure of 
glass. It is doubtful il any iJther inijjortiint industry 
has so poor a technii al literature. 

Vow, for the first time, if we e\ce])l A. llartshornc’s 
work on “ Old English Glasses.” published in i8c)7, wc 
have a gorRTul hi.story of gla.ys-making in England, one, 
indeed, written by a nianuia< turer of specially rich 
experience and knowledge ol th(‘ handi<'ntft. It is a 
matter (d great regret lliat lie did not live to see the 
actual puI)li<“iition of the book. 

Tl\e hook gu'cs. in the spa(“e of fifteen ehapters, a 
general suivey f»f glass-making in England. It carfies 
us back to tlie Koniun ocinipation, di.s<'usses sindi re¬ 
mains of this jieriod as liave been discovered, as also of 
'he glass! s oj Anglo-Saxon date, but without arriving 
at iin\ definite con<'lusion on the cxislcn<‘c of a native 
indusfrv Iielorc the thirteentli cenlur\. 

It was in i22fi tluiL we first meet with the definite 
and undeniable existence of tlie industry in Great 
Britain, at Chiddingfold in .Surrey. 'J'hc south¬ 
eastern counties oi England. Surrey and Sussex in 
particular, appear to have been iavourite spots for the 
nati\'e gluss-makcrs during the thirteenth, fourteenth, 
fiftccntl), and .sixteenth ccnturic.s, largely on account of 
the pre.sence of much beechwood, which was the 
favourite fuel of the glas.s-maker. The native pro- 
duction.s during tliesc centuries do not uppwir to have 
reai’lied a very liigh level, and it needed the impetu.s of 
foreign workmen from the middle of the sixteenth 
century onwards to raise the art of glus.s-making in 
Great Britain, .some of these workmen coming from 
Venice and ‘others from Lorraine by way of the Low 
Countrie.s. The moving spirits, however, who a.ssisted 
mo.st effectively in the English developments were 
mo.st of tliem Englishmen, of whom Sir Robert Mansell 
in the fir.st I'lalf of the .seventeenth century was the 
most persistent of the pioneers in the industry, being 
responsible for the development of glas.s-making at 
Newcastle and mainly instrumental in introducing coal 
instead of wood as the fuel in glass furnaces. 

One of the achievements of this period, namely, the 
first part of the seventeenth century, was the production 
of lead crystal glass, which constituted a contribution 
of fundamental importance to the industry and was 
destined, in virtue of its capacity to bear cutting and 
decorating, to supplant the famous Bohemian glass 
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for ornamental purposes. By the middle of the 
eighteenth century the Engli.sh crystal glass was 
already beating the Bohemian glass as that previously 
had beaten the V'enetian. 

Of considerable intere.st is chap, iv., on ICnglish 
drinking glasse.s, since it presents the view of a gla.ss 
manufacturer and oppose.s \'ariuus tbeorie.s of glas.s 
collectors. Mr. Powell held the view, w'itli which the 
I reviewer heartiK conmir.s. tluit connoi.s.seurs have often 
j attcmple<l too much in endea\-ouring to as.sign dates 
j and periods to articles ol glassware on tlie basis of 
i variety of form, of di'coratiun, and of tint. Artistic 
1 de\'pl<ipmcut and .skill \aried so considerably from 
j fiu lory to la<*tor\ liial it was (juite possihk- lor difterent 
' forms. Imth simple and liighK developed, lo be ]>roducpd 
I at contem])orary faiiorie.s ; whilst il is a conqxinilively 
I sim[)k‘ mutter to reproduce tints in gla.ss. Some 
j factorie.s, indeed, have niiide a .study of the re]>roduc- 
! lion of anti<{ue glasses, and tlie author himself was re¬ 
sponsible for some fine reprodiu'lions of Venetian glas.s. 

('hap. \iv. IS ol special intere.sL irom the point of view 
of the .seientifii development ol gla.ss. It eonUtins 
notes of the autlmris own experienee as a glas.s 
manufacturer between the yeans 1875 and 1915, and 
the experiments rei'orded prove that there was at 
least one works in Gretit Britain which did not depend 
on rulo-ol-thumb metliods. .\ stud\' of the records of 
the provim lal glass-houses ((diap. vii.) show.s that cntcr- 
j)rise was by no meiin.s lacking, even during Government 
control (sec cha]). xii., tlie Excise Period), when it was 
a matter of surpri.se that men could .still be found 
(0 curry on gla.ss numuiaeturc under the condition.s 
prescribed by law, which insisted that notice in writing 
must be sent to tlie Excise Officer before any of the im- 
jiortant operations of glass-making could be carried out. 

Not unnaturally, the main portion of the book is 
concerned with glass-making as an art. As a handicraft 
the author’s view was that glass-making was doomed. 
He states .so quite definitely in the preface ; and, 
whether his view be correct or nut, it was the chief 
factor at any rate which induced him to write this 
account. The disappearance of glass-making as a 
handicraftand the introduction of the machine,however, 
did not necessarily mean to him the final loss of the 
artistic in glass. Jle says: “ If mechanically produced 
tableware is inartistic and ugly the fault lies with the 
designer. ., . Designs, whether for hand-made or mech¬ 
anically produced tableware must be evolved from an 
intimate acquaintance with the nature of molten gla.ss 
and the technique of manufacture rather than from the 
superior inner consciousness of the art school.” 

Several of the chapters of the book were written 
as lectures or a.s journal articles, and in some ways the 
book is therefore disjointed, whilst some of the chapter 
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lieadinjis do nut (unvcy the rorrccl idea of thu contents, 
'riius, one ( ha[)ler (chu}>. x.) is devole<l to the records 
of the famous VV'hitefnar.s frutory, hut its chief title 
is “ Hint (ilass.” The ohapter on “ Old London 
(ilass-houses ” (ciuip. vi.) and that on “ I’rovim-ial 
Glass-houses ” (eiiap. vii.) both cfintain niucli detailed 
information, indinlin^^ sueli rcierenees as oenir to the 
investipitions of I'arada}. llureourt, and of Stokes on 
upliial {ilass, and, indeed, to tlie wliolc sul>]('et ol I 
o])tieai {^lass-evcejjt tlie lirief reference later on to \ 
War develojmients. 1 

One would like to have seen im luded some aetount of 
trade union mfluenie in tlie ntneteenlli <entur\. and 
.soTnethin{i inoie uliout tlu' (ondition oi the industr\ 
in tlie last fifty years than the ^latcmenl that it was in 
“ a jKirlous state,” whil(' the < on< ludinsi < hapter (eliap. 
XV.) on '* (llass-niaKm” dunnji the War ” is somewhat 
sketi'hy. it may he admitted that the War de\elop- 
inenls yave a su-^jiestmn ol wliat the Jntnre nnjiht he, 
and }KThaj>s it was best that the tlelail should la* l«dt 
for the youn^cT {generation ol men to fill m 

Tiicre is no existin'; hook to wiii<h th(“ one under 
review' (un he ii{;hlly (onijiaied. It stands as a 
definite and valuable (ontnhution to our knowled'-e 
ol the history of ';lass-in<ikin{; in (heal Jhitain. The 
hook i.s well {'ot up and illustrated, eonlanuii}; one 
hundn'd an<! six illustration'', rnosih plioio;;raphH 
reprodiK lions. W'. h'. S.'('tiRM-.k. 

Fungi and their Spores. 

linciuilici on By iToi -\. 11 . Kei;inald Ikdler. 

V’ol. 2 • Further Iii\esti{>ations upon iJie I’roduetion 
and Liiieration of Sjiores in 1 lymeiumiyeeles. Pp 
xii I 4p2. (iiOndtin : Lon);mans, Green and ('<»., 
i()22.) 25?. net. 

ROK, BULLKK'S onumai volume, entitled 
“ Researches on I'un;;!,” was piilih.died in iqck), 
and With its distmetise [loint of view and ori.umid l 
obser^atio^s attracted considiTuhle attention amon}- 1 
botanists. The author, in tlic preface to the jiresent 
volume, states that it is to he considered us volume 2 
of the original w'ork, and that vulumes 3 and 4 are in 
an active stat<‘ of preparation. Such industr)’ is itself 
remarkable, hut such productivity in Ixiok publica¬ 
tion is even more so at the present time, and is 
explained by the generous help toward.s publication pro¬ 
vided by the ('anudian National Council for Scientific 
and Industrial Research. The Birmingham Natural 
History and Philoso])hu-al Society has made a grant 
towards the cost of reprodui'tion of the illustrations 
in the present volume, which include many beautiful 
photographs as well as a number of the author’s 
original and extremely helpful diagrams. 

’I’he volume divides sharply into two sections. The 
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first eight chapters arc very diverse in character. 
They exhibit the author again as a born naturalist, 
making full use of the resources of a modern laboratory 
to extend the range of hi.s interesting field obser\a- 
tions. But it must be confessed that a certain diffusc- 
m‘s.s ami prolixity make th(\se early chapters difficult 
reading. S<»me of the material ha.s been jiulilished 
In-fore in the Tran.sactlons of the Britisli Mycological 
SocieU, notabl> the chapters on slugs and squirrels as 
TTi\i ophagists, and all this e.irl) section might gam 
by condensation. 

Chapters ix-xiii arc very different in character. 
They include a moM interesting attempt to interpret 
the organisation and development of the hynieniuni of 
tlie Agaric ineae. In 191T the author eommeiu ed this 
mvestigation u)K»n the eommon inusliroom. ri-alliota 
aunfHSlrii^. Kxpenenee proved this plant an un- 
siiitable starting-point. Imt realising thi‘ signifitniue ol 
the mottled apjiearanee ol the gills of Panaeolus. Prol. 
Biiller worked out the progressive develo[)nu'nl of 
siiiecs.si\e senes oi basidiu and spores, in different 
phases m (oiitiguous irregular areas on the mottUd 
gill, and thus was suecessjul m presenting a most 
(onqilete analysis ol tlie h\menial organisation 
Slm^liana sfini f^lohnla was similarh’ and most eoin- 
pielely worked out, and incKienlully might jirove a 
betten.lass objec i lor l!ie elemenlars .student than the 
eommon mushioom. whu h onh yielded uj) the sec rets 
of Us iirganisation when Prol Buller nturned to the 
atlaek armed w'ltli <‘V{)enence gained upon these other 
t>|K-s. In tins and the sueiet dmg volumes the author 
promisi's an analj'sis of the two mam tyjies oi hymenial 
organisation, lluu of Punauolus and of Copmuis, and 
ol tlie various suh-type.s he ha-s distinguished. 

This work must iorm tlie basis uf laliurutorv study 
and teaeliing on the Agaric hvmcninm fur many \ear.s 
to come. Interpretation throughout the w'cjrk is 
entirely teleologieal, unci w'hilc thi.s }>ermils a biologieal 
signifiamee tc» be attached to many ol the lucts jire- 
senled in so interesting a fashion with almost suspicious 
faeilily, it leaves the way open fur a later reinterpreta¬ 
tion oi fungus organisation Ixisi'd upon a fuller know'- 
Icdgc of the complex machinery of heredity and growth 
and its relation to environment. 


Geodesy and Geodynamics. 

Natuntissenschaftliche MonograpJnen mid I.ehrbucher. 
Vierter Band: Einjuhrung tn die Geophysik. Von 
Prof. Dr. Prey, Prof. Dr. C. Mainka,und Prof. Dr. 
E. Tams. Pp. vih+ 340. (Berlin: Julius Springer, 
1922.) 12.1'. (id. 

HE title of the work under notice is a little mis¬ 
leading, and might better liave been “ An Intro¬ 
duction to Geodesy and Geodynamics,” considering 
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that It contains no reference to such important l)ranches 
of geophysics as terrestrial magnetism, earth currents., 
aurorae, and atmospheric electricity, not to say meteor¬ 
ology. Witliin its chosen limits, how<^vor, it allords a 
welcome summary of a considerable body of knowledge 
concerning the earth, which has not hitherto Iwen 
accessible in anything like so i omis.e and handy a form. 

The work is di\ide<l into tliree ]>arls. by different 
authors, i)Ut is as unitar\' a treatise as can be expected 
in the <-ase of a wide field of rather lt)0.sel\-lonnected 
s'tudies siuh as geophysu's. The first jwrt occu])ies 
more tlian half the \‘olume, anil is di.slinguislied from 
the two later parts b\ its l.irgch' mathematical diar- | 
acter ; it deals with the figure ot the earth, Ihe Iheorx . 
of tides <md seiches, and tiie density and rigidity ol the 
carlli The determination ol the geoid liy tiiangula- 
lion IS first briefly esplained. iin hiding an at count ol 
llie essential ieatures ot the instruments used and tlie ; 
methods ot rcdiKlion. The applaation of gra\ii) 
measurements to the same proiilein is tlien dealt with ; 
a short summary ot [loteiitial-theory is iollowi-d by a 
desciipLion of the instruments an<I melhnds used in 
Uiavity-detenninutions. both alisolute and rdatixe; 
Clairaut’s theorem (onneitinu the ellijitaaty of the 
earth with tlie ratio oi grn\ it\ at pole and eijuator and 
ol gra\iLy with ccntrilugal lone at the equatoi is 
jiroved and discussed in tonue\ion with oliserxations 
lor tiie north and south hemisphcKs sep.uaul\. There 
IS a hnel chaptei on measurcinenl ot heights alxne ' 
sea-level, !j\ k‘\elling, tnuonomctncnl siirxeying, and • 
buroinetiic obserNations. followed 1 )\ a lotigiT but eon- j 
delist'd summary ot the duinges of level <if the .sea 
itsdl; tlie tide-producing fiotential ol the moon is 
developed, following lUirwin in the main (not even a 
Itare relcrence is made to the important work by 
Pnmdraan and Doodsim in tins field), and the equiii* 
bnum theory, Lapiai.e’s dvnamical theory, and Airy’s 
canal tlieory of tides are summarised. Tidal currents 
and seiches are also touched on : tlie imjiortant in- 
fluRncc of barometric jjressure scarcely receives .sufli- 
cient mention. The .first part of the book end.s will) a 
long and interesting section on the con.stitution, mean 
density, and internal pressure of the earth ; the basis 
and conclusions ot the theorv' of i.s-ostasy are explained, 
and the various lines ol evidence hearing on the rigidity 
of the earth are well summarised. 

The second part of the book rclatc.s to seismology, 
and rapidly reviews the in.strumcnts used, the records 
obtained, and the conclusions thence derived as to the 
path and speed of the longitudinal and transverse 
waves, and the bearing of this evidence on the theory 
of the con.stitution of the earth. 

The third section will probably be the most interest¬ 
ing to the majority of readers of the book, because it 
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deals in a non-mathematical. di.scursive way with the 
lH>TderUnd region between geode.sv and geophysics. 
There the causes wlncli have led to the present surface 
features of the earth are discu.ss’cd. Without accepting 
Wegener’.s theory of continental dis])la(Tments, the 
author adopts the broad principle that large lateral 
displacements of eontinimtal lilocks mu.'-l be taken into 
aiX-'otmt in geology, thougli discounting the very un- 
eertuin astronomical evidenic thus far adduced in 
favour of mea-surable rules of vnrmtion ol relative 
longitude. Considerable space is also devoted to the 
causes of vulcanism and of (‘artlupuikes. 


Our Bookshelf. 

Cml Eiif ’ uicenv ^ ( irolo ^ v . Jb’ Cyril .‘s. J'o\. ?p. 

xvi 1 144 (Ixindon • Crosbv Lockwood and Son, 
1023) i<S9. net 

A CIVIL engineer luul tlu’ loundalions of modern 
.ueology ; it is theretore singularlv iniijiprojiriate tliat 
<ivj 1 engineers sliouiil be somewhat riejiendent upon 
the geologist lor ileiisivr opinions on the geological 
aspects of engineering schemes. The auLhor w'ouid 
attribute tlie engineer's dilhdenee in the matter ol 
geology to the air of sjieciali.sution wilh w'hieh an 
awesiime nomenclature has invested the subject. 
Kngnieers are lhem.sehes rather at fault in having 
allowed the cloak ol Willmm Smith to descend on 
othiTs' shoulders The geology of field operations 
involves little more than a common-sen.se apjilnation 
ol first pniiciples to special types oi observations made 
<ni the cngim-er’.s owm ground 
(leology is now, however, a subject studied bv mo.st 
engineering students, who are well eijuipped for the 
sliicK. The author's purjiose is to induct (iv i) engineers 
to a territory wliuh they might have shared equally 
with geologists from the first, and this purpose is 
I achievi'd in an inspiring hook ; it deals in u thoroughly 
i practical wa) with geology from the engineer’s point oi 
' view, unci is in no sense a slender original design erected 
j on a trimmwi mass of muteriul quarried iroin other 
I works— the autlior's jiublished w'ork excepted. A 
brief introduction leads directly to tiie prolilems of 
w'atersupply (Pt. I.); Pt. II. deals with field operations, 
I‘t. III. with building materials, k'rom first page to last 
the iMKik bears the stamp of experience and jiraclual 
accjuaiiUancc w’ith engineers’ problems. inustration.s 
include sketches taken from the author’s field note- 
liook ; that a few' of these are truly “ .sketchy ” is Ie.ss a 
defect than a positive merit, w'hich the engineer will 
promptly recognise. Critici.sm can he directed only 
against their scale. The.se .sketches are supplemented 
by numerous structural sections and photograplis. 

Assuming the reader is not familiar with geology, the 
conventionul methods of representing the commoner 
rock types should receive early mention ; the need for 
the “ key ” is urgent in Figs. 13-18 ; it is first given in 
Fig. 24. Similarly the terms strike, anticline, etc. 
which are freely used in Pts. I. and II. are defined in 
Pt. III., and rock classification is attacked before rock- 
forming minerals have been described. The author 
outlines a new scheme of rock classification which will 


OCTOBKR 27, 1923] 



6i6 


NATURE 


appeal to prtrologi^ls no loss than to engineer. The 
induMon of ncphclmite under syenites is a slip which, 
w'lth .1 lew (itliers, will doubtless be rorreeted later. 

A. B. 

An Advanced Course oj huiruction in Chemied Prin- 
ctldci. bv .Arthur \. N'oves and JYof. Miles S. 
Sherrill xvnif ^io (New V'ork; The Mae- 
niillun Co.; London: .Maemilhin and (u., Ltd . 
Kj 23 .) l8s rut 

pRoi'S XoVKs and Smhrrh.i. haw produced a \v<)rk 
which mi^ht lie mistaken at first si.^lit lor vet another 
text !)(»ol< of physical < hemistry, since it deals with 
.such .siibjctts as \apour-prcssurcs, osmotic pressnre.s, 
electrolvsis, dieniical cajinlibrium, chemical chaii'je, 
and thi- jihase rule. \ <-lo.ser studv of the Ixiolc reveids 
the hu t tiiat it is (|inte distin* t, iioth in its purpose and 
in Its Tnetiiod. Iroin the ordinars te\l-l)o«iks of des< riji- 
li\e physical i hernistry. This conlr.ist is shown not 
onlv bv \^'hat the book contains but also by what it 
oini ts Tlius. the newer l heories ol the struetun* of atoms,- 
molecules, and crystals hav<‘ been reluctantly omitted, 
in spite ol their interest and importance, since on the 
(hentiful side thev are muinly empirical, the 
prim iplcs (il aiu ) on which Ihev are Inistnl iH-inj; inuthe- 
mntical ami jihvsical rather than cljemical. 

.\ < lear siew ol the purjiose ol the liook is <ibtaincd by 
studyiny the sents of problems which it contains. 
These are not im-rely supjilementary t<) the course ot 
instruction but are its niost important feature. The 
total number oi these problems Is nearly 500: but 
.sUj^^estion.s are ^fis’en for a shorter course when the time 
available is too short to cover the wliole of the syllabus. 
In .som(’ respects the iiook recalls Nernst’s “ Theoretical 
(‘hemislr)',” akhoui'h it is in some ways a more attract¬ 
ive book for the student Thus the whole of the text 
is contained in les.s than ^^00 fia^es ; and the English 
.student has the uilsantage of reading it in the original 
language instead of in a translation. I'Vom thi- point 
of view ol the teacher of chemistry, the problems on 
which the book i.s based are of importance as ensuring 
that the .student really understands what he is being 
taught, and is able to apply it in a direct way to chcrai- 
ral problems. It is indeed difficult to imagine any 
course that would be of more value to the student of 
physical chemistry in (Miahimg him to secure a real 
mastery of his subject; and this fact more than com- 
pensate.s for tlie absence of the more popular features 
which can be used to add to the attrartiv'eness of a 
dcscriplivc text-book. 

Studies in Religion. Rolli-lore, and Custom in British 
North Borneo and the Malay Peninsula. Bv 1 . IT. N. 
Evans. Pp. viii-1-299. (Cambridge: Al the Uni¬ 
versity Press, 1923.) 2o.f. net. 

Mr. Evan.s, now curator of the Taiping Museum, in¬ 
cludes in this Ixiok notes collected during two series of 
explorations. The first part describes his investiga¬ 
tions in the Tuaran and Tenipassuk districts of North 
Borneo; the sei'ond deals with the customs and 
beliefs of the woolly-haired Negritos, the wavy-haired 
Sakai, and the Jakun pagans of tlie Malay Peninsula. 
This latter may be regarded as a supplement to Messrs. 
Skeat and Blagden’s “ Pagan Races,” and Mr. Skeat’s 
“ Malay Magic.” In North Borneo the coast districts 
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are occupied l)y the Bajaus and Illanuns, proto- 
Malayans, but the Busan pagans of the interior natur¬ 
ally attracted Mr. Evans’s special attention. He gives 
an excellent description of the beliefs and customs of 
this interesting race. Much of his account of tlieir 
religion, folklore ami customs, and of head-hunting, 
now happily obsolete, may he compared with the 
records of other explorers in these region.s. 

The method of Mr. Evans wins our confidence. He 
gives the actual note.s of his work and the .sources oi 
his information, uitliouL any attempt at generali.sation, 
whkdi is particularly dangcnm.s when dealing with 
isolated comiminilics where the culture varies from 
one valley or jungle to another. Even In the Malay 
Peninsula he lias bec*n able to add something to tlie 
harvest alread) garnered liy Me.ssns. Skeat and Blagdeii. 
Tlie folk-tulea are niostlv toncerned with animals and 
tlieir ways, and supply interesting jiarallels to those 
current in adjoining regions, 

The Plasmohrnnch Fishes. By Prof. j. E. 1 )aniel. P]). 

xi 1-334. (Berkeles : Universitv of California IVess. 

1922.) 4.50 dollars. 

As the author remind.s us in his preface, of all living 
fishes tlie Elasnioliranch.s are b\- lar the most interesting 
and important for the umierstanding oi the Vertcluala 
In this Immlsome and beautifully illustraled volume 
I*n>f. Daniel gives a gcmTal a<*<oiinl of the sharks and 
rays cluefly from a inor])hological jioint of v'iew. though 
not neglecting the relation of sTrueture to habits and 
food. Each of the eleven (haplers dealing with the 
external form and the aiiatoinv oi the various sv.sleii s 
ol organs begins with a v<‘r_v dear de.siriplion o! 
lleldanelius maeidaiiis. followed by a com]>arison willi 
other more sjK-eiulised forms, and concludes vvitli an 
adequate bibliography. Thus the reader is ])re.scnt(rl 
with an exc'cllent survey of the range of slruclnrc 
prcsentc-d by the whole group. Matters ol fact are 
very accurately stated, hut in dealing with theoretical 
deduction.s of a more general nature, the author seems 
to be on less certain ground. One serious blunder 
only have we met, on p. 309, where the kidney tuhule.s 
are called “ nephridia.” .Surely it is now recogniseri 
that these tubule.s, derived from the crulomic wall, have 
nothing to do with the true nephridia of Amphioxus 
and the ccnlomate Invertebrale.s, but are rather to be 
compared to the eoelomoducts so constantly found in 
the latter? Prof. Daniel is to be congratulated on 
having produced a mo.st instructive and attractive 
book which should prove useful both to students and 
to teachers of zoology. 

7 'he Story of the Maize Plant. By Prof. P. Weatherwax. 

(Univemty of Chicago Science Series.) Pp. xv -I- 247. 

(Chicago : University of Chicago Pres.s; London : 

Cambridge University Press, 1923.) 1.75 dollars. 
This volume serves to gather together in a convenient 
form much of our scattered knowledge of the maize 
plant, and providc.s a concise summary of the general 
history of this important food and forage crop. The 
accounts of the morphology, anatomy, and ccxilogical 
relations of maize lead up to an exposition of methods 
of cultivation and harvesting, followed by a detailed 
description of the flowering organs and the develop¬ 
ment of the grain or seed. The author indicates the 
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great possibilities o( improvement in quality of seed 
that miglit be brought about by a judicious applu'ation 
of the principles of plant breeding. 

Maize would appear lo have been much valued in 
al)original America, hut with the great increase in 
colonisation which followed the voyage of the Mayftmoer 
it has steadily increased in importance until now the 
United States produce three-(}uartcrsof the total world- 
crop. 

A .special feature of the book i.s the ex<'ellence of 
some of the original text figiirc.s. which are both dcarlv 
drawn and well repnidnced. being among the best 
iiithcrto puldish(‘d for this j)hmt The aim of the book, 
with others in tlie same series, is to reach the educated 
layman as well as tlu* spt'cialist, and tlie volume offers a 
useful and interesting resume of tlie subject dealt with. 

Supf>}ying Britain's Meat, fly G. E. Jhitnatn. Pp. 

iCiQ h id plates. (London, (ulcutia and Svdney: 

(L (i Hurra)) and ( 0., Ltd., 1^23.) 5.?. net. 

Mr. (1. IL I’liTNAM is the consulting eamoinist lo Swift 
and ('ompany, diicago. Of tlw seven cha]>ters ol his 
i)ook. tlie fir.sL three, and ))ossibly the sixth, deal with 
tiie subject selected for the title of the bonk. The 
remainder are devoted to an economic ju.siifiattion of 
the big-scaki United States businesses dealing with the 
distribution of nnait tind meat products, and to a 
defeiK'e of their conduct us stated in tlie onicial reports 
of Ameriian commissions, and the large volume of 
unofTicial criticism from the American |)ui)lic. 

From tlu* llritisli ])oint of view, the most significant 
fact is that only bo per cent, ol the heel, and 50 per 
cent, of the mutton (onsinned in Great Britain i.s home¬ 
grown, and tiiere .seems little possibility of the home 
BU))))lies even maintaining this ^iroportion in the future. 
'Phe nianiUT in whicli this deficiency in liomc .su])ply 
has been met by Im))erial and foreign .shi|)ments Is 
very well traced out. Tlie scction.s dealing with the 
dislrilnilion of imported meat contain a detailed 
defence of the middlemen. The author believes that 
the)' iierform indispensable economic tinirtions, and 
further, their work cannot lie done cflidenlly unless 
they are unils in an organisation in the closest toucli 
with the firm.s of meat exporters. 

Letters of a Rndin-Engineer to Jus Son. By John Mills. 

I’p. \i4 2b5 + i2 ))]ates. (London: G. Routledge 

and Sons,’ Ltd., 1922.) loy. 6(/. net. 

At the {iresent time practically every student at a 
teclmical college, and most school-boys, are intensely 
interested in radi<i communication. The author takes 
advantage of this and writes a book in familiar language 
as an introduction to understanding the late.st develop¬ 
ments of the art. He expends no time in describing 
fluid theories or pith balls. He plunges at once into 
describing protons and electrons and, provided his 
reader consents to follow him, shows what an essential 
part they play in radio apparatus. How to measure 
an “ electron-stream ” and “ clectron-moving-forces ** 
are simply described. Inductance and capacity, tuning 
and resonance and the harmonics in the human voice 
are explained. Broadcasting stations, trans-Atlantic 
telephony and the telephone circuit with its amplifyii^ 
stations connecting New York and San Francisco are 
also described. The author, who is a well-known 
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expert of the We.stem Electric Co., concludes by point¬ 
ing out how excellently ordinary telephony and radio 
telephony can be united so that the voice ^■ibrations 
can be oirried over wires and across wide .sjiaces before 
they come to the recei\ er. The two method.s use the 
same general principles and mucli ol the ujiparatus 
u.sed is common to both. 

F.pping Forest. By E. N. Ihixtim. Ninth edition 
rcvi.sed. Pp.xiv +182 h 6maj)s. (London: Edward 
Stanford, 1923.) 2?. fv/. 

Thk ninth edition of this little book, which lia.s been 
out of print .since 1915, is \ery welcome. It contains 
a history of ICpptng Forest, vvitli an account ol the 
topography, accotnjianied by several coloured ma)>s. 
Other cliujiters follow on the atumals, liirds. insects 
and pond life of the forest area, as well a.s the tree.s, 
flowering plants, mo.sses .and fungi. A sliort chai>ter 
gives an account of prehistoric man and the animals 
he hunted. Another is devoted to the geology of the 
district. A final chapter lias lieen added on the 
management of sucli a forest. It will no doulit be 
found useful by students, naluriih.st.s and otliers who 
visit Epping hbrc.st and wisii to know more of it.s 
natural lii.story. 

The Chemslry of the Inorganic Comfylcx Compounds: 
an Inlroduciton to Werner's Co-ord/naiion Theory. 
By l^rof. U. .Schwarz. Authorised translation by 
Hr. L. W. Buss. Pp. xh 82. (New York; J. 
Wiley and Sons, Inc.; London: (.'ha))man and Hail, 
Ltd., 1923.) Ss. Gd. net. 

I Tins book is a translation from the German of an 
I introduction to the study of co-ordination compounds. 
It is an excellent little book fur the purpose, and even 
advanced workers in this branch of ehemistry will 
find it of value on account of the fact that a relerenee 
to tile original literature is given in the case of all the 
compounds that are referred to throughout the book. 
The form in which the book i.s issued is ver\ attractive, 
and it sliould have a large circulation among linglish 
readers. 

JJandbooh of Steel F.rection. By M. ('. Bland. Pp. 
ix + 241. (London: McGraw-Hill Publisliing Co., 
Ltd., 1923.) 12?. Gd. 

There are but few book.s dealing with this subject, 
and for the most part treati.ses on striH’tures do not give 
adc(juatc treatment to tlie meliiod.s of erection. The 
volume before u.s gives lioth descriptions of these 
methods and also the calculations involved in deter¬ 
mining the strenglh.s of the apjiliances used. Civil 
engineering students will find tlic liook a useful supple¬ 
ment to their text-i)ooks on structures. 

The Unconscious : an Introduction to Freudian Psycho¬ 
logy. By Israel Levine. Pp. 215. (London: 
Leonard Parsons, Ltd., 1923.) ys. Gd. net. 

An excellent short account of the ITeudian theory 
in its general philosophical aspect. The autlior finds 
no need to force on the reader unpleasant descriptions 
of particular neuroses, and he treats the whole concept 
of the unconscious as a metapsycholugy. Its relation 
to older classical conceptions and to modem rival 
theories is briefly but quite clearly indicated. 
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Letters to the Editor. 

[ The Kditor does uoi hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice ts 
taken of annnyniou\ communicaiions.\ 


by a whole class, but because they help in the inter¬ 
pretation of tlie structure as it has so far been 
discoverwl. 

So far as present experience shows, the atom sroup 
reJerred to alK>ve has the same composition as the 
chemical molecule : thoiiRh it is not to he expected 
that Jt shouhl have exactly the same form. In rock 
sail It IS possible to associate with the sodium atom 


X-rays anil Crystal Symmetry. 


any omi of the six chlorine atoms tliat surrouiKl it, 
and to say that here is the molecule . or it niav be 


Mk. 'J'. V. lUkM k flirccls attenlioii {Naiuue, 
OUobcr b, p «jo2) to tlie difh<iilt)es that mav arise 
in tlio ciiissilic.ilioji of crystals in conseiiueiue of the 
u.se oi tlie X-rav methods of analvsis, since the latter 
take note of itMinres in crystal structure which are 
not alwa\’s tin- sanu* as tlio.se Irom which the older 
nielJiods draw t lunr df'ductinns J^rom Ihe.saine ixnnt 
of view lie discusses also liie cxist<mce of the molecule 
in the cryslal. 


.said, if preferred, that tiie inolcrule has disappeared. 
In an organic crystal, naphthalene for examph', there 
i.s one atom group whicli may wdth some justice be 
described as the molec ule. Even here, however, 
many of the carbon atoms hai’c two lu’drogen noigh- 
bmirs, one of them belonging to the molecule to 
which the carlxin atom belongs, and one to a neigh- 
Imiirmg molcxule Is there any difference in the 
nature of the attachment of the carbon to the two 


It IS to be rcnicni})(Tc<l tliat all iiupiirv must be 
din't'tcil to th(' doterniinvitioii of llie relativi* jMisitions 
ol llic atoms and tin* molecules within the nmt oJ 
pattern, and of llie for<('s which tlnw exert on one 
anotliei 'Ihe nature of llie symmetry of the crystal 
and tlie jiossibI«‘c,vis1cn( eol moleculecirepuesiions 
nt aiademic interest oniy, except iii so far as they 
contribute to this end. j-'rom this point of \iew the 
(hfliculties desinlied by Mr. JhirUer seem to lose mmli 
of tlieir importance 

'Jlie symmetry determinations of the ol<lcr and 
well known methods an' complete wJien Ihe crystal 
has been as,signed to one or other of the llurty two 
classes : and tins can generally be done, flioiigh tlierc 
often remains sonic nncorbunl'y On the other h.in<I 
the X ra> ’ uu'thods determine the form and sue of 
the unit of pattern and the nurnlier ol molccuU'S 
winch go to tile making of it It is an open (pK'stioii 
whicli only c.sperience can answer, whether the X rays 
gi\e absolutely correct evidence on this point: 
w'hctiuT, for oxamjile, they miglu overlook some 
dilference w'hich, repeati’d at some imiltipJe of the 
spacing deterniined i)\^ tin* ray.s, implied a larger 
unit of pattern. 'Ihe diltercnco might be of such a 
kind ns to be incapable of detection however great 
it might he, or it might be nus.se<l inerelv on account 
of insuhicient magnitude. So far, tiie (widencc iioints 
to tlie pos.st>s.sion b>’ the X-ravs of th<* [)Ower to 
detect :uu mab'rial diflerence . they can. for example, 
make ajijiarent the dillereiue bctw-ccn two nciglilxmr- 
ing atoms of carbon in the diamoml winch are due only 
to diifen'nces in the orientation of their attachnienls 
to their neighbours. AIoreo\'er, the \-ray.s give such 
information as to the relative positions of the atom- 
groups into winch the cr^^stal unit may l)o divided 
that the crv’stal can not only be assigne<rto Us proper 
class, but also to Us projier type among the two 
hundred and ihirt) possible tyiH’s of strncture. as 
defined either by llic sjiace group of .symmetry move¬ 
ments whicli the cryslal ]ios.scs‘.es or by the arrange¬ 
ment which the X-ra)'s have found. ‘There is only 
one e.Ncejition of iniportaiicc. 'J'lic X-rays cannot 
m genera) delernime whether a crystal has or has not 
a centre of symmetry : and this sometimes leaves 
the alternative as to whether a ciA'stal belongs to a 
certain type of symmetrv' in a lower class or to 
another t>pt‘ m a higlier class obtained from the 
lower by adding the centre of .symmetry. If it ls 
known from observation of form or otherwise w’hether 
there is or is not a centre of symmetry the ambiguily 
disappears. 

The general arrangcnienl of the molecules having 
been found, any further oliservalions of the form or 
other physical propertie.s of the cry.stal have a value 
not because they may put the crystal up or dow-n 


Jiyilrogens'' If there is, then there is dcfimtelv .some- 
, thing which mav be looked on as the molecule since 
; there is a groiij) whicli has tlie same composition as 
j tlie free naphthalene molecule and would actually 
form such a molecule on the dissolution of the cry.stal, 
though the shape might be slightly clianged If not, 
then it might be said, as of tin; diamomi, though to 
a les.scr degree in this case, that tlie whole crv’slal 
was one molecule. 'J'lic po.sition of tlu’ hydrogen 
• w'oukl bo an example of “ co-ordinalion.” 'I'hc 
nature of the hydrogen alLacliinonls is obMoiisly of 
the highest nnjiort.iiicc , and we may hope to learn 
more about it by further experiment'. Only in that 
light, however, is there anv interest in discussing the 
(lueslioii of the existeiict' of tiie molecuk' in the 
juiphllialene cry.stal. \V. ii. 

The Optical Spectrum of Hafnium. 

I.N our letter to N'AruRE of .March lo, wo gave 
a preliminary list ol the most prominent lines between 
2500 and A. IT in the arc spectrum of tlic now 
clement hafnium, discovered by Coster and Jlevosy 
(sec Naturi:, Jamiary 20, Febnuirv April 7, 

In tins list we nuhided onlv lines of intensity of 
and more, using a scale of inteiisitv from ^ to (> ‘ Prol. 
Hevesy has now been able to supply us witli a pure 
hafnium preparation containing acconiing lo X-ray 
analysis not more than alHiut i per cent zirconium, 
and in addition small traces oJ titaiuuin, iminganeso, 
an<l niobumi. With this ]>re])uralion we have photo¬ 
graphed lioth llic arc and tlie spark spectrum of 
hafnium. As to tlic arc spet.trum, wc have con¬ 
trolled all our older measurements of liie publisTicd 
lines. an<l also ol tiie weaker unpublislu'd lines, and 
have added to these a considerable number of still 
W'caker hues. 

'The spark spectrum does not seem Jiithcrto to have 
been examined On llie other hand, Bardel [Comptes 
rendus, t. t7(>. p. 1711, 1923) a short time ago pub- 
h.sliecl a list of lines belonging to tlie arc spectrum of 
liafiiium in the region hefcw^ecn 2300 and 3500 A. IJ. 
i As it IS not stated and cannot be inferred whether 
! his lines are gi\-en m the international or in the Row- 
1 land scale, it is sometimes clifticult to decide whether 
i a line in his table coincides with one of our lines or not. 
j .As all his lines with the exception of h are stated as 
“ moyenne,” “ faible,” *' extrcmcment faihle,” “ ^ 
peine visible,” we think that his preparation was 
not verv' concentrated. As a whole, the two spectra 
arc not very different; yet Bardet does not find all 
the stronger lines given in our first table, which (with 
one exception) are now all conlinned, and the relative 
intensity of his lines are rather different from ours. 
This seems to indicate that the hafnium spectrum can 
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differ much according to the conditions of excita¬ 
tion. This also, as is well known, is the case witli the 
zirconium spectrum. 

The spectra were photographed with the same 
instrument as before, and the arc spectra were pro¬ 
duced in the way previously described ; the spark 
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2 faint, I weak, I extremely weak, d diffuse). The 
wave-lengths are given to 0-05 A. U., th(^ accuracy 
which is generally reached ; at the longer wave¬ 
lengths an error of about o’l A V maybe jiossible. 
Where (Ti), (Mn), (Nb), or (Zr) is atlded it means tliat 
the line in question is nearly coincident with a line 
belonging to the .spectrum of one of these 
elements, traces of which vve have men¬ 
tioned were present, but that the line is .so 
much stronger relative to the other lines of 
that element present in the spectrum that 
it IS almost certain that the line really 
belongs to the hafnium .spectrum. 

A similar examination of the hafnium 
liJK'S in the remaining part of tlie spectrum 
which i.s obtainable photographically, will 
ap]>eaT shortly. We publish this table first, 
becaii.se it comprises tlie region in which 
higli accuracy is easily reached bv smaller 
spectrographs, and will therefore mainly 
be used for identification, as the hafnium 
spectrum shows few characteristic lines in 
the vhsible part of tlie spectrum. 

If M. blAN.SEN. 

S WURNKK. 

Universitetets liistitut for 
Leoretisk Fvsik, 

(kipcnhagen, September 20, 


• Iti niir foiiiiw IcU^T t'rnnicously givni .is 3097 7^ 

Spectra were obtained with a large induction coil 
between carbon eIectrodc.s saturated with the hafnium 
salt solution. In the table above we give the hafnium 
lines in international A. lb in air mea.sured against 
iron normals, and an estimation of their relative 
intensity I, both in the arc and in the spark spectrum 
(scale i to 6 , hnes weaker than i omitted ; 6 denotes 
very strong, 5 strong, 4 rather strong, 3 not strong. 
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The Isotopes of I^ead. 

It was suggested by the writer in iqi-i 
that the end-products of the uranium and 
thorium disintegration series sliould differ 
ill atomic weight from that of common 
load, which iJicmically they closely re¬ 
semble. As the atornu weights of these 
products, determined experimentallv later 
l>y Richards and others as approximately 
206 and 208 respectively, “ bracketed " the 
atomic wcigliL of common lead, it w-as not 
unreasonable to .suppose that common lead 
is a mixture of isotopes of whicii the mass- 
numbers 206 and 208 are chief This, 
although probable, is still nnpmved. The 
furtlier deduction that conecivablv lead in 
Nature has been mainly produced by tbc 
disintegration of uranium and llionunihas 
received some, but not a great measure of 
support. If it could he .shown experiment¬ 
ally that common lead has .some isotopes 
whicIi are not likely to be proiluced by 
disiutegration, this hypothesi.s would he . 
mon' difficult to maintain ; if the difference 
were complete the hyp<>thesis would be 
<iisproved 

•My analysis of the complexity of ele¬ 
ments. of w’hich some account was given m 
Natukr of OctolxT 20, leads logically to 
the conclusion that common lead consists 
principally of ma.ss-iiuml)er.s 20^, 205, 20G, 
207, 208, ami 210, of whicii jirohahly 206 
and 208 art' chief. I'liis is surjirising .since 
the ma.ss-numbers of isotopes do not differ 
generally by more than 8 units, and radium 
b weiglis 214 Most of these numbers may 
also be derived from Aston's published results for tlie 
isotopes of elements 18, 34 and 50, the atomic numbers 
of which, like lead, are of the form iOm + 2. In addition, 
the nia.ss-numbf-rs 205 and 207 are deducible from this 
consideration : an clement of even atomic number z 
may have an isotope of odd mass-number a apparently 
only when the difference a -2z is unique. The differ¬ 
ences 3, 5, and 7 do not appear to belong to any element, 
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but i), II, n. I'i, 17, If), 21, 23, 25, 27, 20, 31, 33, 35. 


37, .'1111! 3<i niai' be nio.st probabiy assigned to tilemcnts 
3b ,(|, .(ft, 50, 30, 3 j, 33, fin, 6.|, (>(>, W). 70. 70, 7O, 
and do rcspcc'thely. (The re.sults lor dements 34, 
36, 50,54, and 80 are .^stnn's.) If tliis be accepted, 
it fi'illnws that the (liffcreiices .(7 and 43 belong to 

L-k'im-iil 82, [ft] till' m:iss-mmibi*r 201 ap^MSirs 

to bt* ijnsbnblf (Jx'in/r tjjc jjc.nJ of ,l vrios of imstable 
joi. 7 . 57 , u^, - niui 3 }). niul there- 
foit‘ .{I i.innof b«‘ nssi/^ncti to t/«‘inonl Ho, and (h) 
lii‘t,nisc ji IS (o b(‘ {'xpeettsi that olcmpiU 82, like <>0 
tiini S'>. lias tuo iifid isottipes, ‘I'he.se are in conse- 
qucniT 20^ and 207. 

Of the SIX isotnpc'S nientioiKHl tdwivc, 20f), 208, and 
2i(; are end-products of lathoat five series. ]MissjhIy 
207 is alst), so tiinl tins anaf\‘sis, if lonfinned expen- 
inentalh, rannol hv itsell t laini to disjKise of (he 
view 1ii,il common lead nuiv fn* of ladinat live on/'iii 
Ihd neitliei does il neeessariK' siij)|>or( it, the nuiftiT 
js still left tijH'ii 

It IS not unlikely that tlie ixhl muss-nuniher 205 ■ 
i.s .in jhoii.in, liecause liialhinn {z 81) is likely to I 
consist of niass-numliers 20;^ and 205, not only lasanse ! 
its ulornic wetKii) lies between tlu-si* nnnilMTS bnl also 
1 i<mi the an.ilj sis in inv last letter Aston, bv showniK 
that in<T<tir\' has jiroiiaiih an is<itope of J07, first 
established the possdniitv of the existence of odd 
isohares in tlu- ina<'lu(‘ (dements, sime it is \<tv 
irobable tiiat i^ol<l s prim ipa! isotope is 107 also, 
fut, ni ^'cneral, odd isnbares aie Jikelv to be rare 
amonK in.n tiveelements, but not impossible, as I sanJ 
Neodvnmnn. dysjirosium. and vtterbnnn wore not 
nienlKMied in my l.ist lettei TIk' chief iso1o])es of 
the first of lhes(' appear to be i ^2. 144, i }5, and 140, 
possiIjI\’ 148 and iy*alsn, of the second, joo, ibi, 
ibj. if>4, !(),}, and possilih and oi the thud 172. 

^ 73 * ^75. 17^’- ]>ossi!»lv 178 I should like 

also to make a few minor nlterntioiis to pievums 
statements T.anthannm is apparently not simple 
but iiulmles (possibly \er\ little of) 147; koM is not 
likely to have U}<), holnmim is luamJy d>5. Tellurniui 
hliould contain 122. Ibit as T have now Ix^eii able to 
calculate simply both unstable mass-numbers and 
even isohares, details are not of first importance 
It IS not asked that any of tlu' mass-numbers of 
tins 1)1 of the ])U'\ ions letter should 1m* atcepted bidon* 
bein4» disprosed or coidinned bv exjMTiment But 
1he\ are of interest as being the most probable 
ntimbeis obtaiiu'd by a simple and straightforward 
consul/ra1 ion of the tacts of radioactivity on the 
reasonable assumptions stated. 

A S. Kussi-.u.. 

Br. Lee’s Laboratory, Clirist Church, 

Oxford, Octoboi 13, 

Problems of Hydrone and Water; the Origin of 
Electricity In Thunderstorms. 

pKoi-’. .\hms'J'kon(i's fnendlv criticism {N/Xturf, 
Oitober i p. 337) of my theory of the origin of 
('lectncity m llumdcrstorms seems to neglect the 
fact that niv explanation of thundemtorms is bjtscd 
entirely upon experimental and observational evidence 
If I'xpenmcnts can be said to prove anything, then 
my work and tlie work of others has shown con- 
clusneh that: {a) if there an* ascending currents 
exceeding 8 metres per second in the atmosphere, 
then* mnsl be a great deal of breaking of ram drops; 

{h) every time a w’ater drop breaks there is a separation 
of clectncitv : (r) the broken water drops retain a 
posit i\ e charge , {<}) the air attains a negative charge 
On the other hand, observations have shown that 
there is a considerable excess of positive electricity 
bnniglit down by ram. I'hcse are all tangible facts 
which any one can test by making the suitable experi- 
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ments, and I have done nothing more than arrange 
them into such a form that a reasonable account of 
the phenomena of thunderstorms results. 

Surely Prof. Annstrong does not wish to suggest 
that all this work is wrong because it does not fit m 
with lus theory of hydrones. He cannot expect us to 
negliHit the evidence that electricity is produced 
when drops break, becau.se, according to his theory, it 
apfHvir'. more hkel}' tliat electricity would be pro¬ 
duced when drops combine 

What alternative has he to offer to a theory winch 
has met with very wide acceptance ^ He says: 
“ Assuming that my inlerprelation be correct. luay 
not tlie great rise in potential rei^uired to produce 
lightning have Us origin in the coalescence or co- 
ojM'Tiition of niimite drops charged b\' an external 
source ■’ ” This ts very depressing, for it tiirows ns 
b<ick to wheie we were twenty years ago. with an 
unknown “ external source ” of olci tricitv and errone- 
! ous ideas of the iiu r(*ase in tlie potential of a iloml 
(hie to Hh* coalcscc’iu'e of the drops. 

Ci (■ S[MI’SO*\. 

.Metcorologiciil Otfice. London. 

The Occurrence of Urease. 

Lt-.ri bus on the occuiicnce of urease are printed m 
NATUKh of August 11 and September 22. In The 
former. Prof. Witnier reports Hint he has lound urease 
in all Hie leguminous nodular grovvtlis lie has lesU'd ; 
m the latter, iTof Heijennck dcscnlies liow lie lias 
detected the (“iizynu* in ii. raduiiola Prof. W’ernc^r 
writes. "So far as we have liccii able to ascertain, 
the peculiar root nodules of leguinuious plants have 
not hitherto been tested for unvise ” ] rc]>roduce, 
therefore, the JoUowmg passage from an aiticle on 
“The Kiinetion of Hormones in regulating Meta¬ 
bolism," by my son and myself, published in tlic 
Amiah of Hoiauy, vol. xxv , No xc\m , Ajiril i(>ii 

“ ].astly, we may refer to the nodular growths on 
the roots of leguminous plants ; these are linown to 
be most essential to the proper growth of liie plant 
but their function is by no means dear; it is w^el) 
known that they are the seat of Ijactcroids mid it 
may be that these fmiclion as assiinilators of atmos¬ 
pheric nitrogen gas and convert it into ammonia , or 
It may be that they exercise digestive functions and 
serve to ‘ deamidate' ammo-f.omjjoiinds. At all 
evctils, they arc di.-5UnctIy alkaline, wlu'reas the root 
saj) IS acid. Moreover, it has been showm by 
Hutt.hmson and Miller, that, when distilled with 
magnesia uiulcT reduced pn*ssure, the noduli's furnish 
more ammonia than do the root.s (0-043 j)er cent, 
again.st o*oi() per cent.). We suggest that some jiart 
at lca.st of the inlluencc exercised bv the nodules may 
be due to their ammogeaetic power. We propose to 
make this assumption the basis of experimental 
inquiry." 

Then. I would direct attention to the British 
A.s.sociatiou Report, Au.stralia, 1914, wlicrc, at p. iixj, 
the following passages arc to be found, at the end of 
the Rcjxirt of the ('.omimttec for the Study of Plant 
Enzymes. 

“ In view of the presence of ammonia in the 
nodular gRiwths appearing on the roots of Legumi- 
nosaj, it apjicarcU probable that the enzyme Urease 
would be found in these. It has been detected in 
the nodules from Lupins and a number of other 
Leguminosai. AUempLs to detect the enzyme in 
organisms cultivated from the nodules have thus far 
been attended with negative results. 

“ Mr. Benjamin, working at Hawkesbury Agricul¬ 
tural College, near Sydney, Australia, has detected 
urea.se in nodules from several Australian plants, 
including wattles ; also on tubercles derived from the 
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Cycad, Mocroianna 's^aXs. ?Ie has found urease 
also in the seeds of Aorus precatorius.** 

The earlier experiments referred to were my own. 
Mr. Beniamin had assisted Mr. Horton and me in 
our work on urease, published early in 1913. He | 
was a youn|; Australian and he undertook the observa- I 
tions, on his return, at my request. When in Java, i 
in September 1914, I had the opportunity, at the ' 
Buitenzorg gardens, of testing fresh Abrus seeds and of j 
confirming Benjamin’s result. I may say, the amount I 
present is small, in no way comparable with that in ' 
^ja beans. 

To me the presence of urease in the nodules is 
little short of a matter of course—in view of their 
“ ammonicity." The interest of the observation lies 
in the possible application thereof. 

Urea is foreshadowed as the nitrogenous fertiliser 
of the future but apparently it has its limitations. 
All soils, all plants, do not respond to it equally. I 
was told >ears ago, that it is particularly good for 
Pease. Why, Mr. Peasecod ? Probably it is not 
operative as such but merely as a source of ammonia 
and must be hydrolysed to make it available. Only 
soils which contain urease would respond. A clover- 
sick soil may well be wanting in the organisms which 
give rise to the nodular growtiis. 

To be practical—it would seem to be desirable to 
lest the comparative effect of urea on the growth of 
non-lcguminous plants when grown with and without 
a leguminous plant, sucli as clover. 

Hknky H. Armstrong. 

Colour Vision and Colour Vision Theories. 

In the first of my two recent letters on this subject 
I selected five of the cases in which Dr. Edridge- 
CJrcen asserts that the trichromatic theory cannot 
explain certain phenomena of colour vision; and I 
indicated, in each case, the source of his error. In 
more than one case I gave the full proof. In his 
reply he took no notice of these proofs except in so 
far a.s he seeme<l to admit their accuracy. But he 
brought forward three other cases, asserting incom¬ 
petence of the trichromatic theory m connexion with 
them. In my .second letter (Nature, September 8 ) 

1 similarly indicated the oversight involved in each 
of these three additional assertions. 

I must confess, therefore, to some degree ot surprise 
that Dr. Edridge-Green, in his letter appearing in 
Nature of September 29, should say that he will deal 
with my explanations regarding the competence of 
the trichromatic theory when 1 give them. They are 
already given, and 1 shall be glad if he will discuss 
them. To make the matter definite, 1 invite him to 
discu.ss the trichromatic explanation which I have 
given, in my first letter, of the case of so-called red- 
blindness with shortenmg of the spectrum at the red 
end. The proof is fully given. Another proof, fully 
given in geometrical terms, is that dealing with the 
possible diminution of colour sensitiveness by the 
annulment of one component .sensation. 

Imstead of discussing any of the eight explanations 
which I have already given either in full or m outline. 
Dr. Edridge-Green now points out that he is not 
alone in regarding the trichromatic theory as in¬ 
adequate. Unfortunately, misunderstanding of the 
theory is too regrettably widespread for the reason 
which I express^ in my first letter. If any readca- 
who is interested in the matter will refer to the dis¬ 
cussion which I have given in my book he may 
recognise that the statement referred to in Dr. 
Edridge-Green’s last letter, concerning contrast and 
colour blindness, is not correct. It cannot be dis¬ 
cussed in the scope of a short letter. 

I appreciate Prof. Frank Allen's work greatly. 
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The difficulty to which he refers vanishes, as I am 
sure he will readily recognise, when the three variables 
(threshold values) descriptive of non-external action 
are considered. In fact, m the whole field of contrast, 
after-images, recurrent images,' and inhibition, the 
trichromatic theory has at its disposal a double set, 
not a single set, of three variables. Such work as 
that of Prof. Frank Allen is. of great importance in 
view of the need of a formulation of the threshold 
values as functions of precedent illumination, time, 
secondary stimuli, etc. His early work, long ago, 
led me, in attempting something different, to full 
recognition of the sufficiency of the trichromatic 
theory. 

What blindness must have oppressed the mental 
vision of Helmholtz, " that investigator, worthy of 
wonder, leaping before his time," if it were true, as 
Dr. Edridge-Crrcen as.scrts, that “ There is no fact 
that directly supports the trichromatic theory." 
Which Helmholtz elaborated so as to lit facts, and 
used victoriously to predict others ! I know of none 
that fails to support it. I have studied Dr. Edridge- 
Green’s book very carefully, and I have not found one 
of his strictures upon the theory with which it was 
possible to agree. Even Sir William Abney, one of 
the supj>orters of the theory, whost^ experimental 
work was so admirable, was led to .some wrong 
conclusions through non-perception of some of its 
possibilities. W. Peddie. 

Dundee, September 29. 

Sexual Physiology. 

In Nature of September i, p. 317, under the 
heading "Sexual Physiology,” a review appeared of 
the second edition of Dr. Marshall’s bcx)lc " The 
Physiology of Reproduction." In the course of this 
notice certain misleading statements are made regard¬ 
ing myself. The reviewer, in referring to the chapter 
of the work dealing with the subject 0/ the fertilisa¬ 
tion of the ovum, state.s, " The least satisfactory part 
of the book, }>oth as regards arrangement and subject- 
matter, is, we think, that contributed by Dr. Cresswell 
Shearer on fertilisation." 

May I point out that I am not the author of this 
chapter; while I have revised Dr. Marshall’s manu¬ 
script, and added a number of notes here and there 
of minor importance, the two .sections of which I am 
the author arc clearly indicated in the footnotes, and 
I think are sufficiently obvious. In regard to that 
part of the chapter which has called forth the special 
criticism of the reviewer, "The hereditary effects 
of fertilisation," 1 am altogether unrospon.sible, 
although I completely agree with many of the 
opinions expressed by Dr. Marshall in this section. 
As the whole of this paragraph appears almost 
unaltered m the old edition, it would seem that 
your reviewer is by no means as familiar with the 
original work as he would have us believe. 

C. Shearer. 

A footnote to Chapter vi., " Fertilisation,” states 
that this has been " Revised, with numerous addi¬ 
tions, by Cresswell Shearer." It was as.sumed, from 
tliis, that Dr. Shearer had taken the chapter as it 
stood in the first edition and had made himself re¬ 
sponsible not only for the numerous additions but 
also for the whole of the subject-matter of this 
chapter in the present edition, and for its presenta¬ 
tion. That we are not alone in reading this meaning 
into the footnote is shown by the fact that another 
reviewer, writing elsewhere, states that " Dr. Cress¬ 
well Shearer has written in this edition a most 
excellent cliaptcr on fertilisation." If Dr. Shearer 
did revise the chapter, then his objections are but 
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formal ; but it would a]»pear that he did not revise, 
as we understand the term, but merely read the 
manuscript, placiiiR also at the service of the author 
certain discrete sections for possible inclusion The 
lootnote IS misleadinfi. *l'Hh UeviewI'-R. 


Numerical Relations between Fundamental 
(lonstants. 

In connexion with the letter from Dr. Kniest 
Dorse)' in Naii-ri. of October 0 . p 505, it may be 
jiomted out that most of the numerical relations 
which he <lescrihes are implied in the statement given 
m a paper m tiu* J’roceediiigs of the J’hysical S<jciety 
of London (vol. 27, p 425, 101 'j), tlint all units derived 
from c, w, and r can Ix' expressed (with considerable 
accuracy) in the ('.(» S. svsL'm in terms of simple 
inteffers {2. 3. or 4). powers of 10. q and w Mere q 
IS a pur(‘ inimbcr, which repiesents the value of 
nrc'jhc 'J'his constant is the s.iine as that employed 
in Sommerfeld s papers on the fine structure of 
spectrum hues, where U is denoted by a If the 
relation of 1 -ewis and Adams (fV/vs. AVe vol. 3. p 02, 
j<ii4} he accepted. t!ie numenea! \alue of r/ or a is 
7'2Ho77.io=‘ 

Whether tins be tlie (onect \ahie or not, the 
number represi-nts oiu* of Uie most importiml pliysiuil 
constants, and corresponds to a tleep s<‘ate<l relation 
between the ultimate nature of electne fone and that 
of magnetic force. The (piantum tluxiry indicates the 
existcme of discn-le magnetic tidies of indiution 
iletennined hv tlie fniHlamenlal unit (/oV). and it has 
been suggested to me bv Mr W H Watson, of the 
University of ICdiuhiirgh. tiiat tlie constant may be 
interpreted as giving the relation hotweeii a(|uantuni 
magnetic tube and a umt elediostatic tube of force. 

As ri'ganls the occurnnice of integral jMiwers of lo 
in the expri'ssujns for physical (onstants, it must be 
remembered lliat the units ol length, mass, and time 
in tile (' ti S system are not entirely arbitrary J'he 
asbumjition is made tliat liic gram is the mass ol 
I e.e of water at the tem]»eraturc at which its 
density is a maximum, and the f.u-t that the " mole¬ 
cular humluir " (Trans Clietn Soc vol 113. p 3H0, 
of water is 10 possibly accounts tor tlie rela¬ 
tions concerned Dr. Dorsey includes the gas 
constant in his list, and here again the pliysical 
jiroperlies of wati'r aie invoh ed tlirough the definition 
of the Centigrade scale of temperature 


il. S Al.U-.N. 


The University, St Andrews 


Insects in Korean Amber. 

On the morning of September r I saw a piece of 
caived amber, containing Diptera of several species, 
111 the shop of (L M ' 1 *. De Silva m Yokohama. 1 
was informed that it came from Korea (C-hoscii), Imt 
as tlie exact locality and geological horuon were 
unknown, and the price was rather high, 1 did not 
purchase it At noon of the same day the earthtpiake 
occurred, resulting in tlie destruction of the whole of 
Yokohama, including De Silva’s ^hop. I should 
be greatly interested to learn aiiylhmg more about 
this Korean amber, the insects in which shouUl be 
dcscnbeil. Some davs earlier 1 saw in Mr. V. 
Nawa’s museum at Gifu a ver)' fine lot of fossil 
insects, apparentlv of late 'I'crtiary age These have 
never been criticallv studied or describctl, but it is 
to be hoped that they will eventually be properly 
recorded. 1 could not disiuiss them with Mr. Nawa, 
as he knows no English, and no interpreter could be 
found at the time of mv visit 

T. 1 ). A. COCKKRP.LL. 

University of Colorado, Boulder, Colorado. 
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Tidal Dissipation of Energy. 

If g denote the intensity of surface gravity, p the 
density of water, and h the elevation of the water 
surface ab<jvc its mean position, the potential energy 
of the w'-camc tide is ig/iV per unit area. The kinetic 
energy must he comparable. If h has the equilibrium 
amplitude of 35 cm., the total energy of the ocean, 
the area ol which is 3-7 x io‘* cm.*, must he alxxit 
2*2 / 10” ergs. 

Now the mean rate of dissipation of energy by 
tidal friction is about 1-4x10*“ ergs/sec. Thus the 
w'hole energy of the tides would be dissipated in about 
sec, or two days, if di.ssipation continued 
at its average rate and no new energy was supplied, 

It follows lliat tidal fnidion in shallow seas must 
alisorh so much (if the energy in the tidal waves that 
reach the.se seas, that the lags of the tides m the open 
ocean may differ by some hours from those calculated 
on the usual assumption that the coasts nia\' he 
treated as simple reiieciing boundaries. 

Harold Jeffreys. 

St. John’.s ('ollege, Cambridge. 


Repellents of Clothes Moths. 

Is Natoke of September 8. p 37O, appears a report 
of a lecture 011 “ J’lants in Kelation to the Health of 
Man," in which Dr W Hill refers to the sunposed 
projXTty of tamphor as a prt'servative of clotliing 
against moth Henri habre found camphor and 
naplilhalene to liave no elJecl upon motlis. and I 
have found these insects utterlv indifferent lo siidi 
oiionferous sulistances In fact. 1 doubt if tliey can 
smell at all Jt would he interesting to liear of some 
delimte experimental result bearing upon this point. 

KhdlNAl I) G JOHNSION 
51 J 3 ehnont Hill, I.ondon, S K 13 


Somewhat surprisingly, no prei ise ex^xTimeiiLs 
with the ohjix't of discovering elective rejiellenls of 
elotiics moths, of which at least three distinct species 
occur in this country, .qipear to have been carruxl 
out by any one Mr K G jolmstuii is perleclly 
corr<*ct in regarding as (hwoid ol an\' real foundation 
the popular belief in the efficacy of eainphor as a 
preservative of clothing against moth, idthougli there 
IS no reason for supposing the insects m (luestion to 
he dclicicnt in olf.utory sense. Naphtlialene again, 
if merely scattered loosely m a drawer or wardrobe 
containing clothes, will certainly afford no protection 
whatever. On the other hand, naphthalene is (juile 
satisfactorv as a repellent if placed inside clothing 
which IS afforded the additional ])roteclion of a wrap¬ 
ping of stout paper, tlie edges of which freiffy overlap, 
aiidare tightly secured by moans of pms. K E. A. 


Amanita muscarla on Hampstead Heath. 

Tiik difficulty of obtaining a supply of this mush¬ 
room for scientilic investigation is well known to 
physiologists aiul chemists Its disap^iearance, except 
in unfrequented woods, is probably accounted for by 
Its attractive colouring and its subsequent destruc¬ 
tion as one of the most poisonoius representatives of 
its family. Therefore its occurrence near T.ondon 
deserves to be put on record. A fine specimen, 
weighing 140 gin. and measuring 12 cm. in diameter, 
was brought to me for identification by Mr. H. C. 
Simmons, who found it, after the heavy rams of last 
week, on the West Heath in the low-lying ground 
between the North End and Spaniard’s Hoads. 

O. Rosenheim. 

75 Hampstead Way, London. N.W.ii, 

October 17. 
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Bo^kop Remains from the South-east African Coast. 

B)' Prof. Raymond A. Dakt, University of the Witwatersrand, Johannesburg, Soutli Africa. 


'PHE controversy raging over the Piltdown remains, 
^ and the coming of the War shortly afterwards, 
were the two events which conspired to distract the 
attention of the scientific world from tlie significant 
discovery whicli was made in South Africa in 1913, 



!' Ii, 1 —KslctiUil v» w of tin Muht (>.triclyoCii|>»i.>l fraament i>f Homo 
01/1 nst\. slicmiiitl <li« I.dHlHloiiln) .ihil muuicn. 

when a farmer unearthed some fragments of a human 
skull at Boskop near Pulchcf.slroom in the Transvaal. 
Last Near, the discovery of a more primitive human rare 
in Homo rhodesiensjs' ha.s scrveil to redirect attention 
to the ])art \v1h( li Atrii a still lias to play in elucidating 
the wider <iuestions ol human origins and human 
migrations 

Sin<“e the time the bet heUvecn the two iarmers as 
to the*‘ Immunity ” of the lh)skop remains wius settled, 
Mr.Fit/.Simons, l)ircct<)r<it tfu-Port ICli/abeth Museum, 
has been assiduously ext’avating the rock .shelters in 
tlial neighbourhood. In June Ucst he forwarded to 
the Department of Analoiny in the I’niversity of 
the Witwatersrand a consignment ol skeletal material 
which contained llie remains of .several meml)ers of tlie 
ii’litliyopliagous .Slrandlooper raee wliich preceded the 
Hottentots along the coastal areas. 

The Strundloopers, now cxtiniT as a race, were the 
))uildcrs of gigantii kiulien-middens in South Africa, 
in tile particular rock-shelter at Tzit/ikama explored 
by Mr. h'itzSimons, tiii.s material, in wiiich the Strand- 
loopers had been interred, wa.s removed layer by layer 
to a depth of fifteen feet. At this level he came upon 
hones of an entirely different calibre and appearance. 
Recognising this fact and appreciating the possibilities 
of the discovery, he forwarded these specimens separ¬ 
ately. Altogether, 1 have received remains of some 
five individuals from thi.s site, and though mixed 
together and fragmentary they afford definite evidence 
that they belong to the same race as was found in tlie 
Transvaal in 1913. 

Figs. I and 2, which illustrate the outside and inside 
views of part of the right parietal and occipital bones, 
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demonstrate the thickness and texture of the cranial 
hones in this race. Fortunately, the fragment crosses 
the line of tlic sagittal .suture (Fig. 1), hence the 
cranial form is accurately known. It reveals tlie same 
t>pe of brciidth, flattening, and central depression in 
norma occtfyilalis that was pointed out for Boskop man 
by S. H. Haughlon.* 

Fig. 3 shows the inner aspect of three otlier pieces 
which were found to articulate exactly along the line 
of fracture. 'Lhe slate of ]>re.ser\’ation and general 
ajipearancc of the bones justifies tlic assumption that 
they form |xirt of the Iclt hall ot tlie cranium repre- 
.sented by oiir right jiarieto-occipital fragment. Fig. 4 
is an external view the same three Ixmy jiieces on 
a rough reconstruction of tiic endocrunial ('avily which 
errs,as I have since determined, on thesidcof generosity 
in volume. 

So far as the evidence goes, the skull appears to he 
that ot a W4mian ; for other spcibncns (whi<’h 1 lielieve 
to be male) .show a more marked glabella, more robu.st 
eyebrow ridges, and a greater devclo]>mcnt of the 
frontal lofies (»1 the brain. 'I'hc smallness of t he mastoid 
process, the lhi( kened and luluTculated inferior margin 
of the tym])anic plate, and tlu‘ very vertical forehead 
also corroliorute its leminine character. 

When the Irugment.s have been oriented, the follow¬ 
ing provisional measurements are obtained : maximal 
length 210 mm., and maximal breadth 150 mm., us 




/ 




/ 
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Fk.. ? internal »!«<* of the ni;hl p;tncU>-uLLi|iJi.'\l fraEnien! nf Homo 
ra/ycnxts, Hliowiiig the tliu l,iiess anil iL>.tiirc of the cr.tiiial hones, 

compared with the length of 205 mm. and breadth of 
154 mm. secured for the Boskop calvaria. Jf this 
length be correctly determined, we are in the presence 
of the longest-headed human .skull yet discovered. It 
was undoubtedly dolichocephalic. 

The first estimations of its endocranial content 
seemed to shoA, on account of the extraordinary 
length, a figure even higher than that secured by 

* " Prciimuiary note on the ancient human skull rrinahis from the Trant- 
vaal ” Trans of the Roy. Sor. of S.A. Vol. vi. Pt. 1. 1917. 
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Haughton (1832 cubic centimetres), and by Broom* 
(i960 cubic centimetres) for the Transvaal specimen; 
but after taking casts from the fragments and recon¬ 
structing the cndocranial cavity, my endocranial cast 
gives a far smaller capacity—in the vicinity of 1750 
cubic centimetres. This figure still reveals a capacity 
far in advance of the average for modem European 
brains (Meckel’s brain capacity was only 1320 cubic 
centimetres and Raphael’s 1420 cubic centimetres), and 
is the more striking when it is remembered that the 
skull is female. Tlie other male crania indicate a 
greater capacity. 

('onceming the Bo.skop endocranial cast Elliot Smith 
said, “ lt.s features ijresent a curious blend of those 
characters which are regarded as distinctive of Mous- 
tcrian and Aurignacian typei of men respectively; 
but whereas the general form presents certain resem¬ 
blances to the former, in all essential respects the ca.st 
conforms to the. tyjie represented hy the Cro-magnon 
man of Western l-lurope.” Hroom {he. at.) goes 
further and believes it not unlikely that the Uoskop 
ty])e was ancestral to hotli Neanderthal and Cro- 
magnon man. 

Unfortunately, insufficient jaw remains exist to 
prove or disprove Broom’s ct)ntention concerning the 
supposed massive mandible and large canines. On the 
whole, the delicacy of the facial .skeleton of thi.s .speci¬ 
men is in strong contrast witii tlic massive build and 
thickness of the calvaria, and .scarcely favours the 
expectation of massive jaws. On the other hand, the 
nasal pn)cess of tiie maxilla is relatively enlarged and 
plays an enhanced role in bounding the nasal aperture 
and wall—features emplia.sised by Houle (“ Les 
JIuinme.5 fossiles ”) as indicating tlie ultra-human 



Flu Intftnial v»ew of tlie lliw of the left wle of the skull 

of Hoiho captnsis. Tiic vascular urraiiuettients ate parKculaily 
well-marked. 


character of Neandertluil man. The pithecoid nature 
of the small mastoid process, supra-mastoid ridge, 
mandibular fo.ssa, and superciliary ridges in this type, 
feature.s which once more link it to primitive Neander- 
thaloid forms, were emphasised by Haughton {he. cit.). 
The .same point of vdew is favoured l)y the relatively low 
development of the frontal loiies of the brain. 

The endocranial cast of this specimen reveals further 

• *' The evidence adorded by the noakop^kullof anew species of primitive 
man {Homo eapmus)." Anthrop. papers of the Amer Mus. trf Nat Hirt. 
Voi. xxilt.. H. IF. 1918. 
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an extremely broad and depressed Sylvian fossa. The 
cast is sufficiently complete in this region to show that 
here the Sylvian depression was even wider and more 
patent than in the endocranial cast of the Mousterian 
man of La Chapelle, concerning whom Boule does not 
hesitate to say that the Island of Reil was partially 
exposed. It seems that, in this respect, our Boskop 
woman was even more pithecoid. The sulcus lunatus 
also is prominently indicated in the right parieto¬ 
occipital fragment. Incidentally, it may be stated 



b If. 4 - I'.Rtriiuil view rtf the tluee fr.’vj'mciiN iif ihe k-fi suk- of the skull of 
//««/<> on r urtiuh jirfitinm.iry rcc i>:i«.irii( ti-in u1 ihc cmiti- 

•.r.inial cnvijy. ^l■.t(ll^cs to Iw inKei! .irc referrej lo in ihe texl 

that the endocranial cast indicates a marked asymmetry 
of brain and skull, the right frontal pole and left 
occipital pole respectively being more expanded than 
their fellows of the opposite .side. 

While certain of the foregoing data betray primitive, 
if not even Ncandcrlhaloid, features, tlie .study of other 
skeletal remains favours the Cro-magnon affiliation. 
A complete femur (also apparently female) indicates by 
its length (461 mm.) a stature in the vicinity of 5 feet 
6 inclies, which is considerably above that of Ncander- 
tlial man ; and the male stature was presumalily more 
considerable. Its straightness and slender build 
(despite a tendency to the exhibition of a third tro¬ 
chanter, a fossa hypotrochanlerica, and a high pilastric 
index) arc also in .strong contrast with that of Neander¬ 
thal man. The vertebral column in a male specimen 
in the lumliur region (3rd, 4th, and 5th vertebra) give.s 
a general lumbar index of 97-4, which indicates a 
marked lumbar curve (kyrtorhachism) such as is found 
in modem Europeans. 

The more detailed study of the remains may throw 
clearer light upon a bizarre mingling of characteristics 
which, at the present time, is highly confusing. It may 
prove justifiable, as Broom is already convinced, to 
separate this human group from both Neanderthal and 
Cro-magnon man as a separate species {Homo ca-pensis). 
There is no doubt, meantime, that these new human 
documents, which have been brought to light through 
the energy and enthusiasm of Mr. FitzSimons, have 
further emphasised the anthropological wealth of 
Africa, and the need for more cautious investigation 
of the deeper strata of our coastal rock shelters, with 
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the strictest observance of the methods of modem 
archaeology. 

Through this discovery we now know definitely that 
the Boskop race preceded the Strandlooper race 
historically. They perhaps owed their extinction to 
the latter, the Solutrian culture of which (so ably 
examined by Dr. L. Peringuey,* the Director of the 
South African Museum) indicates familiarity with the 
uses of the bow. We know further that the Boskop 
specimen was no human freak, but a type representative 
of a race once widely distributed in South Africa from 

• " The Stone Ages of South Africa," etc. Annals of the South African 
Museum. Vol. vUl. July 3, 1911. 
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the Transvaal to the remotest south-eastern comer of 
the continent. 

The implements, culture, and aesthetic achievements 
of these big-brained men of pre-history still remain to 
be discovered. Their employment of ochre in their 
burial rites indicates their familiarity with pigments 
and the artistic and symbolical uses to which they 
might be put. The remarkable parallelisms between 
the so-called “ Bu.shman ” art and that of Cro-magnon 
man in Europe wa.s insisted upon by Sollas many years 
ago, and the evidence may yet be forthcoming which 
will conclusively solve the fascinating yet elusive 
problem of their correlation. 
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Insulin and its Value in Medicine.' 


By Prof. J. J. R. 

ARBOHYDRATKS are essential in the chemical 
processes upon which life depends. Not only is 
t)ie glucose, the form in which they arc mainly ab.sorbed 
into the blood, the source of muscular energy, but it is 
also in some way necessary in the oxidation of fats. 
Preceding its oxidation, glucose undergoes a series of 
preliminary changes which proceed step by step in such 
a manner that a long .series of intermediary substances 
is formed ; and when anything interferes with the 
process at any stage, as in diabetes, glucose accumulates 
in the blood and tissue fluids, causing tiie main early 
symptom.s of the disease, hyperglycemia and glyco¬ 
suria. Later involvement of the oxidation of fats 
rc.sults in the accumulation of the ketone hodic.s in 
the organism, and the.se, by tlieir toxic action, cause the 
often fatal condition of coma. 

The control of this process of carbohydrate meta¬ 
bolism has for years been assumed to be the function 
of a hormone derived from the T.sles of Langerhans of 
tlie pancreas. Althougli the existence of this hormone 
was fairly certain, little success resulted from attempts 
to extract it in potent form from the pancreas, 
probably because it was destroyed by the powerful 
digestive enzymes also present in such extracts. 
Banting and Best circumvented the.se by making 
extracts of the degenerated residue of pancreas follow¬ 
ing ligation of the ducts, it having previously been 
shown that in this residue the islet cells are more or less 
intact but 'the external secretory cells arc largely 
degenerated. The extracts were found to remove the 
two chief symptoms of diabetes in dcpancrcatised 
dogs. Alcoholic extracts of adult beef pancreas were 
also found to contain the hormone, and by their con¬ 
tinued use it was possible considerably to prolong the 
life of the diabetic animals. J. B. Collip then succeeded 
by fractional precipitation with alcohol in ridding 
these alcoholic extracts of irritating substances, so 
that they could be repeatedly injected into diabetic 
patients. 

With larger supplies of insulin available, it was now 
possible to show that it removes all of the observable 
symptoms of diabetes in depancreatised dogs. Thus, not 
only did it cause glycogen to become deposited in large 
quantities in the liver when sugar was fed to the animals, 

> A lecture delivered in the Section of Physiology of the Biiibb 
Association oL Liverpool on September 17. > . 
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the first analy.sis giving more than 20 per cent, of this 
substance (J.B.C'.), whcrca.s without insulin traces only 
are found, but it also caused the respiratory quotient 
(ratio between CDg and 0^ in respired air) to become 
raised. These results were soon confirmed on diabetic 
patients. In more recent work, in which depancreatised 
dogs were given insulin daily along with considerable 
quantities of carbohydrate, life has been prolonged 
for over four months, and by careful comparison of the 
sugar balance of the animals it has been found, by 
F. N. Allen, that a small amount of insulin is capable 
of causing relatively much more glucose to be meta¬ 
bolised tlian when a large amount is given. Or, in 
other word.s, the glucose equivalent per unit of insulin 
is much higher with small than with large doses. 

Although there can be no doubt of the high thera¬ 
peutic value of insulin in the treatment of many case.s 
of diabetes, its value a.s a new instrument for the 
investigation of problems of metabolism other than 
thovse relating to this disease is also liigh. Evidence 
for this belief is founded, among other things, on the 
striking effects of insulin on normal animals. When it 
is administered to rabbits, for example, the first effect 
is a very rapid lowering in the percentage of sugar of 
the blood—first ol).sen'ed l)y J. B. Collip—and when 
this reaches a certain level symptoms of a peculiar 
nature supervene. These con.sist usually of violent 
convulsive seizures each lasting for a minute or so. and 
of a gradually inrrca.sing state of coma, with fall in 
body temperature, ending often in death from respir¬ 
atory failure. Symptoms of a similar character occur 
also in other animals, including man, after large doses 
of imsulin. 

The symptoms were found to be dependent on the 
lowering of blood sugar; thus, they usually supervene 
in normally fed animals when the blood sugar has 
fallen to about 0*045 cent., and they arc removed 
immediately by the addition of glucose to the blood 
either by ^ministering this sugar subcutaneously or 
by causing it to be liberated in the body from glycogen, 
as by tlie injection of adrenalin (epinephrin). It was 
found, moreover, that, of all the sugars, glucose alone 
has an immediate and lasting effect, even leavulose 
and galactose, which are its nearest neighbours, having 
only a slight and transitory aTction. 

Although the symptoms commonly occur in well-fed 
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animals wlicn the blood suf^ar is alxml 0-045 pcra-nt., 
thev mav fail to lie observed until a much lower level 
has i)cen reached. '!‘his is particularly tlie case when 
a lar^'c do.se of in.sulin is ;4iven some time after hx»d. 
Tlie liahilitN of symptoms to oecur at the al»ove 
y)ercenta^e of blood sii^ar has served as a useful liasls 
for measurement of the dosage of in.sulin, one unit being 
defined as tin* amount whitli can Iow(t the blmul sugar 
to tlie I'onvulsive level oi 0*045 <'ent. williin lour 
hours in raiihits vv<'igliing aliout 2 kilogrammes. Since 
this “ physiological ” unit, as it is (ulled, is .said to be 
stronger titan i.s neiessars lor u-rtain cHnit al purjioses, 
it has been decided lor the jirescnt to use, as the 
“ elinical ” unit, one that is one-tiiird the aUivestrength, 
'flus (|uestion ot the jihysiolugual a.ssay oi insulin is 
receiving much attention at present. 

'Flicse oltservatioiis dearly planted the w:u to the 
next problem, niunely, the cause lor the lowering of 
blood sugar. At fust it seiuned as il this should .simui 
he solveii, ior, as already mentiom'd. it has iiecn lound 
that insulin imt laily lauses gKctigen to lx* deposited 
in the liver ol diabetic animals, when sugar is given, 
hut also causes the respirator) <jUOtient to become 
raised in a manner to indicate that tliere is increased 
loinhustion of ('arholudrate. It six-med likely that 
stimulation ot the same yirocesses in the normal animal 
under insulin must he responsilile lor tlie disapyiearanee 
of glm-ose Irom the blood. But the experimental 
evidence goes to show that the mp<hanism of ai'tion 
IS much more complex. Jl has recently been buind 
that glveogen is not formed when in.sohn is given 
along witli sug.ir to normal animals (Mcfomiitk. 
O’Brien, and V> C. Noble); indeed, when given to tliose 
that are well led it is dei rease<l in amount (Dudley and 
Murnain), and no I'ertain evidence can l>e obtained 
from respiratory expeliments that more active com- 
hustton o! glucose is a neicssarx' accompaniment of 
the lowering of iilood sugar. Tiie consumption of 
owgen greatly increases in dogs prcMxxhng the on.sct 
ol symptoms, luul the respiratory (luotienl usually 
becomes .somevvliat raised (Dixon. Kadic, and IVmhcr). 
hut in mil e clianges ol an ojiposite iliaraiicr o(<‘ur 
(Dudley. l-aidlaw.Tivvan. and Boock); m ralibits the 
symptoms are at first like tiiose m dogs, though less 
marked, and .subsi’ijucnlly like those in mice. 

The glucose whii li ilisapjiears i.s apparently neither 
oxidised to carlnm dioxide and water nor ]X)lynicrise(l 
into glveogen. i'or the present the proldeni is un¬ 
solved, hut we must not lose sight of the yxissibility 
that insulin changes both glucose and glycogen into 
some intermediary product w'hich we fail to identify 
with our present methods of analy.sis, either iK-iause 
il due.s not give the reducing reactions nfxm vvhkdi the 
detection and estimation ol sugars depend, or becau.se 
it is not precipitated by alcohol utter treatment with 
strong alkali, which is the characteristic property of 
glveogen. That such .sub.stances may exist in the 
tis.sues is indicated by the fuel that il is impos.siblc 
after injecting large amounts of sugar into animals to 
recover much more than one-half by chemical analysis 
of the entire body. 

Whatever may be tlie nature of the mechanism by 
which the blood sugar becomes lowered, there is no 
doubt that it acts in the. tissues and not in the blood 
itself (Kadie). Tliu.s, the addition of insulin to blood 
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incubated outside the body doe.s not alter the rate at 
which the .sugar disappears from it, and when the 
isolaterl heart is perfused with a .suitable .saline solution 
containing sugar the addition of insulin to the solution 
{•auses (his to lose its sugar more rapidly (Hepburn and 
Latchford). Tim hy'puglyc.cmic effect of insulin lasts 
for a periml which varies in different animals. In 
rabbits the blood sugar often begins to rise again in 
alxiut an liour after the injection, but this depends very 
largely on the amount of glycogen which is stored in 
the liv'cr. 'Fliis becomes converted into glucose to 
replace that lo.st from the blood, so that well-fed 
animals show much (juicker recovery and can with- 
.stand much larger rio.ses of insulin, without the develop¬ 
ment of symptoms, than thost- previously .starved. 
'I’his moliilisation ot the carbohydrate reserves would 
apjx'ur to <le)K‘n(i on the transmission to the liver 
through Its nerve supply of messages set up by the 
hypoglyr-.emic condition, tor Burn lias shown that if 
the nerve jxilhwav (splanchnic) he locked by the 
drug ergotonine, insulin causes, in well-h'd animals, 
a more profound degree of hyiiuglycremia than 
ullicrwise. 

,'\notluT imjiortunl effect of in.sulin is on the hyper- 
glyciemia due to other causes than removal of the 
jianereas So far a.s it has been investigated, in.sulin 
Is capable ot preventing the development of hyper- 
glvTieima in all these eonditions, .Most attention lias 
been paul to its effect on tlie liyperglyeaunia due to 
epinephnn, partly because of the possibility that 
insulin mav be as.sayed by determining the amount 
neiessarv to antidote a known amount ol epinephnn, 
wliiih ilsell can tie aeenrutelv assayed, and jiartly 
Ix'causean investigation oi the phvsiological antagonism 
between these (wo iiorntones mav throw’ some light 
nil till- mechanism of the action of insulin One 
example may Ix’ uiven to Illustrate this. We have .seen 
(hat insulin (uuses the glycogen stored in the liver to 
liecome less in amount, lU’tmg in this regaid like 
epinephnn. although probably much less (jnickly. 
When insulin is given along with ejunephrin. however, 
glycogen <lisaj)[)eurs Irom tlie liver much more slowly 
tliun with epmephrin alone, induating tluit under 
certain conditions the pancreatic hormone arrest.s 
ratiier than stimulates the breakdown ot glveogen. 
When these two iiormones are in exees.s in the body, 
one prevents the otlier from causing glveogen to 
disajijx'ar. Anotlier ('uriou.s result of a somewhat 
similar nature has been olitained by Bum with 
pituitrin, a hormone derived from the jiituitary gland. 
When it is given along with ejiincjilirin it also ])reven1.s 
hv-perglycacmia, and when it is given with insulin it 
prevents hypoglyeaemia. 7 'iie.se ri'sults indicate the 
very pu/. 7 .ling nature ot tlie jiroblein of the action 
ot in.sulin, and they show that this action may 
|x)ssil>ly be linked with that of other liormnncs in the 
animal. 

Chcinically,insulin usually gives the biuret test, and 
it Ixihave.s in its general properties not unlike a proteose. 
Il may, liowevcr, he a much simpler substance, since 
active preparations have been obtained from the 
pancreas of the .skate, in which no biuret test could be 
obtained. Its chemical identity being unknown, it is 
of-ncourse out of the question that it could at present be 
pre^pd synthetically. 
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The Origin of Petroleum. 


U NLIKE most prol^lems concerning origins, which 
have hut a philosophic or academic interest, 
that of the genesis of petroleum has a distinctly practical 
significance, fur if solved, prospectors for mineral oil 
would he provided with important data and chemists 
might learn how to produce artificially valualdc sub¬ 
stances similar to, it not identical with, natural petro¬ 
leum. Man’s fertile imagination has spun not only an 
embarrassing number of speculations and hypothe.ses 
concerning the nature of the raw material or materials 
from which petroleum has been derived, but also 
innumcraide explanations of the modm ofyerandi of its 
formation. Of lliese, only a tithe rcunains. Explana¬ 
tions that affirm a cosmic origin or jMistulate volcanic 
uctivitvastheeffei.tive('auso.ha\Tlong beonal^indoned, 
and to-day tiiere are only three whicli find scientifa* 
support. The least popular ot these, the inorganic 
theory, affirms that petroleum originates from the 
interaction of metallic carbides, presumed to e.xi.st 
immediately below the earth's outer <Tust. and steam, 
whereby various Indrocarbons are formed, and tliese 
undergo further clmnges. including polymerisation. Ki 
prodiK-e tile compounds that arc found in jictroleum. 
It has recenth- been suggested lliat the methane syn- 
tiiesis from carbon monoxide or dioxide and hydro¬ 
gen, in llic presence of a I'atahst, siudi as viuiadium 
or mckcl. of whicli Iraccs are found in |Harolciim. might 
also explain the initial formation of hydrocarlMms in 
Nature, and tlie presence of metliane in natural gas; 
but these suggestions fail to interpret the oci urreme 
of opticallv-aclive sulislanccs in iietroleum, an<l the 
presence of nitrogen m .some oiK. while geologists have 
met them with uncompromising hostility. 

The views that are uppermost to-day are that 
l)etroleum is derived from either animal nr vegetable 
substances, or Iroin hoTli of tliese sources, and tlu‘ chief 
direct eviden< e supjiorlmg this organic theory is the 
occurrence in ])elroliterou.s strata of vegetable and 
animal remains, im hiding, in a lew cases, remains of 
bacteria Important, if les.s direct, testimony is the 
presence in petroleum ol liie optitally-active substances 
cliulcsterol and phylosterol, whicii are i-haraeterislie 
I’onstitiienls of animals and plants, respeilively. The 
v'arious elaborations of this view are mainl> concerned 
with the nature of the chenii<-a] reactions involved, and 
bow tlicy are influenced liy the three determining factors 
of pressure, temperature, and lime , it is, however, not 
easy to formulate any one hypothesis to explain the 
formation ol such complex nii.xtures as mineral oils, and 
still mure difTicult to account for the great diversity in 
chemical coin])o.sition exhibited by mineral oils from 
different localities. 

The evidence admitted by those who believe in a 
purely animal origin includes the statements: that 
petroleum found in jirimary rocks is much more often 
accompanied by animal than by vegetable remains; 
that forniation.s- containing only plants arc not bitu¬ 
minous ; that mixtures of hydrocarbons similar to 
those found in petroleums can he made artificially from 
animal fats, and that smeh production can be ob.served 
in Nature to-day, notably in the coral reefs and lagoons 
of Djebel Zeit in Egypt. The scarcity of animal fossils 
in petroliferous strata is explained by assuming tbalf^he 
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fauna were either .skelelonles.s, or. if not, their calcareous 
coating.s were dissolved by the carlmn dioxide liberated 
during their decomposition. Advocates of the vege¬ 
table origin doubt if the suppl)- of animal matter ha.s 
iwen sufiicienl for the purpose, plants being much more 
plentiful than animals; they comment on the ab.sence 
of phosphatic deposits from the vicinity of oilfields ; 
and man) trace relationship.^ between coals and 
petroleum. 

Mr. K. II, Cunningiiam-t'raig is one of the foremost 
supporters of the ])urcK \ egclnblc theory, and in open¬ 
ing the discussion on tlie origin ol pelroleiim, held by 
the Institution of iVtroleum Tecliimlogisls in London 
on OctoluT <). be brought forward evidence in its lavour 
derived from recent rcsean hes. (leological evidence i.s 
aci'uniuhiting in sujiport oJ the view that coals and 
lignites are related to iietroleum. Tims, in Trinidad, 
the three main oil-hearing horizons have each a car- 
bimaeeous phase in some other district, and tlie petro¬ 
liferous and cailMmaceoiis pluises approacli each other 
very closely in some hxalilie.s. .Similar evidence is 
found in Venezuela, Lurnia, Assam. Hungary, and 
Rumania. 'I’hc D’Any well, near l>alkeith, wa.s drilled 
on the assumption that oil-sliale deposits represent 
|Kitroleum that is " dead and buried.” and therefore 
that iri'C petroleum might be loimd bem-ath the oil- 
shale senes ; actually it wa.s discovered below the oil- 
shale at cacli oi tvi<i pn'dicteil dejilhs. Dr. E. Hergius, 
of Ib'idelberg, has ludrogenised coal liy healing it in 
Iree li)dr<>gen in an autoclave at very high pressures and 
at temjHTatures up to 455'’’ As the result of an 
exothermic reaction, a lujuid was obtained tliai was 
“almost Hlenlical with crude petroleum.” The deter¬ 
mining factors of the tormalion were ihe pro])ortion of 
volatile matter in tlie (oal and the pressure. Nature, 
it is thought, imi) art in a similar wav. laiL more slowly 
ami at lower temperatures, on vegetable mutter before 
it has reached the t'oal stage, i.r. while it .still contains 
much hvdrogen in proportion to carbon. 

Supp(>rlersol theaniinal theor) ..said Mr.t'unningham- 
Cruig, should endeavour to repeat Dr. Uergius’s experi¬ 
ments with animal matter in place of vegetable, 
('annel coals yield most oil on distillation ; they contain 
much inorgiinic matter and are not highly carbonised. 
Torbanites also give high vield.s of oil and are to be 
regarded as cannels contiT-ining colloidal inorganic 
matter which has been heated in a natural autoclave. 
In tills process it is assumed that the oil liberated from 
the torbanile combines with the colloidal inorganic 
matter to form the gels that can he seen in the micro¬ 
scope ; but tiic conversion into petroleum has not been 
complete owing to partial rarbonisaliun. Prof. A. E. 
Flynn has sejmrated and investigated the gels occurring 
in torbanile from Nova Scotia, and has proved con¬ 
clusively that they are not vegetalde fossils ; so that if 
oil-shale is petroleum “ dead nr buried,” torbanile is 
petroleum “ still-born.” 

Mr. (lunningham-Craig’s paper met with many 
criticisms, Ivoth from the chemists, led by Dr. A. E. 
DunsUm, and from the geologists, led by Mr. Dewhurst. 
Dr. Dunstan raised obstacles to more than one theory; 
for example, he cannot admit that tlie laboratory 
methods of producing hydrocarbons from fatty acids 
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are applicable in Nature, and it is difficult to see why 
the molecules of such acids occurring in natural fats and 
containing even numbers of carbon atoms should give 
rise to molecules present in petroleum which contain 
both odd and even numbers of carbon atoms, lie has 
analysed many times the liquids obtained from coal by 
the Bergius method, and has found that their similarity 
to petroleum is very remote. How can the presence of 
benzene, toluene, and xylene in certain petroleums be 
explained ? Is it not probable that there are several 
modes of origin ? Light is required on the origin of the 
vast amounts of methane present in natural gas. What 
happens to the nitrogen and phosphorus contained 
in animal organisms ? Why is iodine so scarce in 
petroleum ? Mr. Dcwhur.st said tlmt petroleum found 
in the Upper Silurian was much earlier tl^an the earliest 
vegetation, and earlier than the coal found in the Late 
1 )cvonian. I'alacozoic (dl was probably formed from any 


organic matter available, and there were two distinct 
types of oilfield : the lignitic, of vegetable origin, which 
was deposited in areas where the climate was moist, and 
oilfields of marine animal origin, which are found 
associated with deposits of salt, gypsum, etc., and were 
formed in deltas that were cut off later from the 
mainland. 

The discussion generally was suggestive and served 
its purpose in crystallising thought around important 
nuclei. If it did not bring nearer a definitive solution 
of the problem, it at least showed how far we have 
progressed since the time when a Polish cleric, named 
Kluk, traced the origin of petroleum to the Garden of 
Eden, which was so fertile that it must have contained 
fats ; at the Fall this fat partly volatilised and partly 
sank into the earth, where it was finally transformed 
into mineral oil by the changes induced by the Flood. 
Truly, a science progresses by changing its points of view. 


Obit 

Dr. Herpkht McLkod, F.R.S. 

D r. HERBF.RT MrLEOD, who died on Octolw 3, 
was born at Stoke Newington on Fcliruary 9, 
1841, and was the son of Mr. Bentley M<Tx:od. He 
was educated at Stockwcll Grammar School. In i860 
he became lecture assistant to l*rof. A. W. Hofmann at 
the Royal ('ollcge of (Chemistry. Former students of 
this College never forget the Ijrilliant way in which 
McLeod carried out the experiments shown at the 
lectures. Uofrnann was .so ifnprc.s.scd by his ability 
that he arranged that, in addition to acting a.s his 
a.ssistant, McLeod sliould take the entire College 
curriculum. He worked with Hofmann on aniline 
dyes and had a part in the discovery of magenta. 
McLeod accompanied Hofmann to Berlin. A little 
later he returned to the Royal College of Cliemistry 
as assistant to Prof. Frunkland. At this period he 
published papers on acetylene, on a new form of 
a-spirator, and,in conjunction with Kranklund,a Report 
to the Briti.sh Association on tlie determination of the 
gases in well-waters. 

In 1871 McLeod was appointed professor of experi¬ 
mental science (afterwards chemistry) at the Royal 
Indian ICngineering College, Cooper’s Hill. He held 
this post till lyoi. In 1876 he published a description 
of “ An Apparatus for Measurement of Low Pressures 
of Gases.” The McLeod gauge described in this 
paper is now commonly used. A little later, in 1878, 
McI.^od published, in conjunction with G. S. Clarke 
(now Lord Sydenham), a paper on " Some Figures 
exhibiting the Motion of Vibrating Bodies and on a new 
Method for Determining the Speed of Machines.” 
The method, developed in this and in later papers on 
the subject, has since led to most important applica¬ 
tions. He devised a .sunshine recorder and took a 
keen interest in meteorology, making daily observations 
at 9 A.M. and 3 r.M. over a period of twenty years. 

A visit paid by the late Lord Salisbury to the Royal 
College of Science led him to invite McLeod to co-operate 
with him in scientific experiments. Week-end visits 
to Hatfield House were frequent until Lord Salisbury 
became Prime. Minister. Some account of these 
experiments was given in the obituary notice of Lord 
Salisbury which McLeod wrote for the Royal Sodety. 
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From t888 onwards McLeod had been reading proofs 
of the Royal Society’.s Catalogue of Scientific Papers. 
After the death of Mr. George Griffith in May 1902, 
McLeod undertook the direction of thi.s Catalogue. 
His chief work upon the Catalogue was the preparation 
of a subject-index to all .scientific papers published 
between 1800 and 1900. All the index slips necessary 
for this work were prepared under his direction, and 
the volumes for mathematics, mechanics, and physics 
were published. The author Catalogue for 1883-1900 
was also under his cliarge, and he had seen half of this 
through the press when, in 1915, he was obliged, 
through ill-health, to give up active work. 

McLeod was honorary LL.D. of St. Andrews, was 
elected a fellow of the Royal Society in i88i, and was 
president of the (’hcmical Section of the British 
Association at Edinburgh in 1892. He became a 
fellow of the Chemical Society in 1868 and served on 
its council in 1871-74, and again 1880-84. He was 
vice-president of the Chemical Society in 1887-90, 
and again 1901-4. He served on the Council of tlie 
Royal Society in 1887-89. 

Dr. Arthur A. Kambaut, F.R.S. 

Arthur Alcock Ramdaut, Radcliffc Observer at 
Oxford, who died at a nursing home on October 14, 
after a prolonged illness, was bom at Waterford 
on September 21, 1859, and was a son of the Rev. E. 
F. Rambaut. At Trinity Dillege, Dublin, he won a 
first science scholarship in 1880 and took his degree 
the following year as senior moderator and gold 
medallist in mathematics and mathematical physics. 
Having spent some time as senior science master at 
the Royal School, Armagh (where he had been educated 
himscl9> he was in 1882 appointed assistant at the 
Dublin University Observatory at Dunsink under Sir 
Robert Ball. He had charge of the transit circle and 
observed regularly with it for about eight years, the 
results being published in Parts VI. and Vll. of the 
“ Astronomical Observations and Researches made at 
Dunsink.” This work was laid aside when Mr. Isaac 
Roberts presented the observatory with a 15-inch 
reflector, with which some of his earliest work in 
astronomical photography had been made. Rambaut 




NATURE 


October 27, 1923] 

commenced work with this instrument as soon as the 
clockwork had been somewhat improved, iind a photo¬ 
graphic survey w'as marie of tl^e great star cluster in 
Perseus and published in a paper by Ball and Rambaut 
in the Trans. R. Irish Arnidcmy. Soon after, in the 
autumn of 1892, l^all left for ('ambridge and Raml)aut 
was appointed to succeed liini as Andrews profes.sor of 
astronomy and Royal Astronraner of Ireland. During 
the next five years he continued Ins pholograjthic work, 
but under great difficulties and witlt long interniptkm.s, 
as the mounting, clockwork, and the dome under 
which the instrument was housed were all found to be 
useless and had to i)e re})laeed l)y others. 

In 1897 Rambaut left Dunsink to takt' up the post of 
RadcUfle Oliserver at Oxford. Up to that time the 
Rad<'lifFe C)i)ser\'alorv had l)eon devoted almost 
altogether to meridian work, and the observations made 
sinee 18.^9 had been regularly pui)lish<‘d. Bui a vast ' 
number of observations made m the years 1774 to 
bad never been prepared for publiealion. an<l Rambaut 
spent a good deal ut time examining them, lie showed 
that they had been carefully made and would be worth 
printing, imt he did not succeed in obttdning the neces¬ 
sary mean.s for reducing and {irinting the.se old observa¬ 
tions. In the meantime the Radcliffe'rrusteesdecided 
to procure a fir.st-dass mslrument for astronomical 
photography, and a lower wa.s built in the gnninds of 
the obsrrt'atory. surmounted by a dom(‘ 32 feet, in 
diameter. In this was, in 1902. erected u pliolograpltie 
instrument by Sir Howard (Inihlt, consisting of a pitoto- 
grapliie refractor of 24 incites aperture and an i8-ineh 
refractor for xisual work. Tn 1904 stellar parallax work 
was comTiieneed, arranged aei’ordiitg to the programme 
proposed by Kaptt'jm and in consultation with him, and 
this work lia.s been (‘ontinued ever since. A volume of 
the Raddifie Dbservatiuns publislicd about a month 
ago contains the re.sulting parallaxes of 2400 .stars in 
addition to lull de.scriptions ot the instrument and 
measuring uijparatus. 

Mure titan a \ear ago Rambaut was attacked by 
illness, from W'hich he never recovered. Tl was tiiere- 
fore very fortunate that tlie chief work of liis life had 
fiecn coinpleled. Tie will bo much missed by the many 
friends his clu'crful and kindly disposithin liad won for 
him at Oxford. He leaws a widow and three sons to 
mourn hi.s loss, J. K J). 

i)K. J. A. Hakkick, O.B.E., F.R.S. 

John Ai.i.kn Hakkivk was born at Alston, C'un»])er- 
lund, on January 23, 1870. and died at Highgate on 
October 10, He was tlius only in his fifty-fourth year 
ut the time of his death. Tlie son t)f the Rev. John 
Barker, ('ongregational minister, he was educated at 
Stockport Grammar School, thence proceeding to the 
University of Manchester (Owens ('ollege), where he 
was elected Dalton schoUir in cliemistry in 1891 and a 
year later Berkeley fellow in phyxsics, taking his M.Sc. 
A research course at Tubingen followed, where he 
took the Ph.D. 

Harker spent some little time in France, working 
with Moissan on electric furnaces, and in collalxiration 
with Chappuis carried out in 1900 a classic comparison 
of the gas and platinum thennometer scales. About 
this time the National Physical Laboratory was being 
brought into being at its first home at Kew Observa- 
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torv, and Dr, Barker wa.s one of the little band of 
devoted workers whom Sir Richard Glazebrook 
gathered round liim at the beginning of the great 
endeavour which resulted in tiie present institution at 
Texidington. Barker became chief of the thermometry 
branch of the Physics Department. Hi.s w(»rk over 
a ixTiod of the next ten years is largely r('fle<'tcd in 
a .seric'S ot valuable papers, mostly on high temjjera- 
ture mea.surement, lor which he received the h'.R.S. 
in T910. At the International Petroleum Congress 
ut Vienna in 1912 ht; wa.s the delegate of tlie British 
Government. His researches with W. I*'. Higgins on 
flash'(K)int.s of oils enabled Inni to make valualde 
contributions to the di.scussions. In as.sociation willi 
tlie present wTiter. Dr. Harker .suhstxjiiently worked 
on the thermionies ot Ingli-teinjuTature turnaces — 
a subject on vvliicli he ga\'e a Friday e>’ening discourse 
at the Ro\al In.stitutum. In 1913 he went lor several 
months to Kskdalenmir Olxservatory as U'mporary 
superintendent. 

When the War broke out Barker was lent by the 
National Phy.sical l..alx)ral()ry to the Inventions 
Department of the Ministry of \fimitions, imd became 
rlirector of the research laboratory and was res])onsible 
for the organisation of the w<»rk of the Nitrogen Pro- 
diK'ts (ommitlei*. In this capaeitv lie \'isited (‘iinada 
and the United Stales in 1918, and was on board the 
Canard liner Andania when she was torpedoed off 
northern Trelan{]. On thul occa-sion a generous act of 
sclf-sacrificc undoubtedly aggravated the ill effects of 
the exi>osure on his con.sliluti«m, Harker also went 
on similar inission.s to Norway, Sweden, and France, 
lie received the O.B.K. in recognitiuii of hi.s valuable 
War services. 

Alter the War, Harker relumed to Teddington for a 
brid period before setting up a.s a (xmsulting engineer 
with Dr. J. V\ Oowley in Wesl.minster. He was a 
vice-president of the i'araday Sneioty, and had served 
on the Council ot the T’hysical Society. Be was a 
prominent member ol, among otliers, tlie Oxygen 
Committee and the Gas (ylinder.s ('ommillee of the 
Rcsean'li Dejwlment. 

Barker was a man of great scientific keenness and 
a highly strung and very likeable personality, wlio 
will be gR-atly missed by liis friends. Be possessed a 
great fund of scientific reminiscences. Though never 
of rolmst phy'suiue, ho did not hc.sitato to make frequent 
inroads on his reserve, of nerx'ous energy. Bi.s devotion 
to liis War duties doubtle.ss served to undermine his 
constitution, and at tlie end his illness was only short 
in duration. He married Ada, the daughter of the 
late Thomas Richardson, ot Alston, and had two 
sons and three daughters. The cremation took place 
at Golders Green on Saturday, October 13. Among 
those present were .Sir Richard Glazebrook and Sir 
Robert Robertson. Dr. T. 3 C. Stanton represented 
the RoxnA Society and Dr. Ph Griffiths and Mr. l'\ H. 
Schofield the liircetor an'd staff of the National 
Physical Laboratory. G. W. C. Rave. 

We regret to announce the following deallis : 

Rev. H. J. Bidder, a curator of the Botanic Garden, 

I Oxford, on October 19, aged seventy-six 
I Mr. R. A. P. Rogers, Donegal lecturer m Trimty 
‘ College, Dublin, on October 17. 
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Current Topics and Events. 



Spmu.ingkk’s consumption cure is once more 
brought to public notice, and. at the invitation of Baron 
llenn de Kotiisclul<l, Mr. SpaidniKcr met a nnml>er 
of inc<iica! nien at the Hil/c I folcl m lx>n(lon last week. 
In an arlu !<• in N sTriu., April 7, p. .153, we published 
the mam fads, s<i far as t!te\‘ were known, of Spah- 
hiif'er’s (onsnin])(i()n cure. His (buns were shown 
to rest on a senes (jf categoric statements of which 
we still await scientilu proof In some my.sterioiis 
\va\’. however, the snbps t nn nrs like the seasons, 
and \'et we ^et no ftirther \\ e are now informed that 
he (annot ])ro(]u('(' tlie “ f^oofls ” b(‘(”Uise the Spah- 
linf>er faInlI^ fortune to the extent of 80,000/ has- 
been .spent in the experiments, and therefore more 
wil! be re<[inred lieiure the ])ublic can tnsti- the 
iienefit Wlien it is reirn'mlx-'n'd th.it such a sum 
would nearlv maiiilain Itie Koi.kefeller Institute 111 
New ^■o^l^ for a ^•ear. it is dininilt to understand 
w'liN' the n'sitll IS so meajire The obj(‘C.t of the 
meeting m Imndon was to produce a pamphlet 
whi(h would ^n\e tlie luslory of Spahlmj«er’s work. 
])arlK'ulai.s ol papers which have bemi read, and 
clinical histones of tlic (.ases hitherto treated When 
these w'orUs have been m tlie hands of d<H-1ors lor .1 
month or six weeks, w'c ari' goini? to liear alionl lli<- 
Sjialilmger Ireatnieiit OKain, we are told, for .an appeal 
will be made to a ftc-nerous pul»hc for money to (.irry 
on the work In tlu'se d.is’s of scarcity, il would 
seem advi-sable to know sonictlmiK alionl the remeclv 
apart from the claims made on its bohalt. 

Thiv statenieui made by Sir L. WortluiiKton- 
Evaiis to the imperial Economic Conference, on 
cable coniimmicatum throughout the Empire, is (pute 
satislaclorv. Before tlic War none of the .Atlantic 
('ables was owned by a British company. Now 
there are tw’o 'J'lic (icrinan cable from limden to 
New ^’o1■k via tiic Azores has liecn ae<)uired and 
diverted, and tlie caldc of the l)ir(?il Ihiiled Slates 
Co. lias been purcliased 'J'lic average tran.smission 
lime for full rate telegrams between London and 
Montreal is now' about 45 minutes. 1 'hc otlier link 
m the State-owned route to Australia and New 
Zealand is the I’aciltc Caide laid m H)02. Jt is now 
loaded to its full eapaeily, ami the <jnestion of duplical- 
ing it is under consideration In other parts of the 
work! the cables J)ro^•lde(l bv tlie Jtaslern 'I'elcgraph 
Co. and its associated coinjjanics have proved capable 
ol meeting the demand. Tliest- companiL^s and the 
Bacific (.'able Boaid did imaluable work during the 
War Britain, liowever, lias fallen lielnnd other 
nations ni radio coinmuincation. .Anienea, France, 
(iermiuiv, Japan, and the Argentnn* have outstripjaid 
US. Tins IS due to the apparently jntmnmahle 
negotiations between the Marconi Company and the 
(lOvernineiU. We have good Iiojk’S that with the 
able help of the nonunion Premiers an agreement 
will soon be arranged. Lord Burnham suggests that 
permiRsion he given to private cnlcrpri.se to operate 
Die stations, the (k)\ernnient reserving the right of 
purchase alter a term of ycar.s. Judging, however, 
from the analogous experiment that was tried when 
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electricity supply companies were first established 
in Great Britain, we think it very doubtful whether 
a .scheme of this nature would succeed. Several 
other suggestions have been made, and we sincerely 
hope in the national interests that this little-creditable 
dispute will soon be settled. 

SiMcic Summer Time was first introduced in i()lb. 
many difterenl \iews liave been expressed as to 
when it should begin and end Expediency rather 
than principle seems to have determined these dates, 
which, in Grc.it Bnlain. have- v.ined from March 24 
to .April 8 at the lieginmng and September 17 to 
(October 25 at llic end There has also been no 
general agreement between Gn^al Britain and other 
Kuropean countries as to the yii'riod during which 
Summer Tunc should be 111 force Mr Bridgcman, 
Home Secretary, told a deputation from the New¬ 
castle Chamber of Commerce on October 10 that 
he was consulting authonlu's m France in the hope 
of arriving at such an agreement. 'Die dales m 
(ireal Britain, iiamclv, the day following the third 
Saturday m April aiul tlie day following the third 
Satiird.n iii Sejitcmber, arc hud down lyv the Summer 
Time Act, and it will be Tietes.Sfiry to repeal or amend 
this A( I m order to extend tlu> penoil, as urged by 
the Newcastle deputation. Buration of ilavlight is. 
of eoiirsi-, a function of latitude, so llial wliatever 
dates are decided upon for the ehange of time- 
reckoning must iK' a comjiromise as to thc-ir effects, 
e\en ui diHereiil parts of Gre.it Britain During 
the summer months Newcastle and places north of 
it do not ncxsl Summer Time legislation to give them 
daylight during all their working hours On this 
account, it has been suggo.sti-d that (treenwicii Time 
should be us(‘d near the summer solstice—say in 
Jime and julv— so that docks wouhl liave to be 
altered four tunes a year instead of two. 'J'lii.s 
would, however, increase tin' confusion aircudv 
caused bv the introduction oi Summer Time, ami 
wc trust that the change will be limited to two dates 
a year, whatever they are. 

Ir is rather mterestmg to note that among the 
rcprc.scntatives of the Dominion of Canada at the 
Imperial Conference now sitting in lAmclon, five of 
them arc fellows of the Roval Society of ('.m.id.i. 
The Kt. Honourable William T.you Mackenzie King, 
prune Minister, author of several works on political 
economy; J)r. G. 1 ). Skelton, professor of political 
economy at (Queen’s University ; Dr. It. 11 Coats, 
DoimniouStatislician ; Col. .A. G Doughty, Dominion 
.Archivist, are all members of Section IT. (History 
and Literature) of the Royal Society of Canada; 
whilst Dr. C.harles C'amsell, who is honorary secretary 
of the Society, Deputy Munster of Mines, and has 
under his direction the Geological Survey, the 
National Museum, and the Mines Branch of the 
department, i.s a member of Section IV. (Geological 
and kindred Sciences). There is also associated 
with these representatives Dr. J. H. Gnsdale, Deputy 
Minister of Agriculture, also the head of the Experi¬ 
mental Farms of the Dominion, the post formerly 
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held by a past president of the Royal Society of 
Canada in the person of the late Dr. W. E. Saunders. 
It is thus evident that in the fields of literary, historical 
and scientific research in Canada, the nght men were 
found to represent that portion of the lintish Empire 
at llie Imperial Conference. 

On Tuesday next, October 30, occurs the centenary 
of the death of Dr. Kdniund ('arLwriRht, the inventor 
of the power loom and other textile machinery. 
Born in 1743. a few years after ^Vrkwnglit, his lile 
coincided with the great Industrial Revolution, to 
which he made notable contributions. Of a good 
Nottinghamshire family, he was cducalcd at Wake¬ 
field (irammar School and at Tniversity College. 
Oxfon!, and look holy orders, lie was given the 
]H:rpctual curacy of Brampton, near Wakcfickl. ami 
in 1779 he was ajipomted to the living of (ioadby 
Marwood, in Ivcicestershire ; it was there he made 
liis first loom. It \va,s (hiring a holiday visit to 
Derbyshire in 178^ that his attention was directed 
to the need of a meciiamcally worked loom, and 
tliough he had had no previous experience of meeliames 
or \vea\ing. with the aid of the village carpenter and 
smith, he made a rude form of h^mi which could be 
worked by other agency than the hands and feet 
of tlie weaver. He took out patents, at Doncaster 
set 115) a factory, and there produced the earliest 
samples of power woven goods \t the same time, 
he turned his mind to the dtllicuU iirohlem of wool- 
combing !))• machinery, and liere again made a certain 
amount of advance, llis projects, howijver, provwl 
hnuncial failures, and m J703 he sold his factory 
and removed to London. Among his other inventions 
was an engine to be driven by steam or sfiint vapour, 
III wliuh lie applied the practice of surface condensa¬ 
tion. He was also knowm for Ins experiments m 
agriculture and for several years work(*d for the Dukes 
of Vjedford at Woburn. Though the power loom 
came into u.se somewhat slowly, by the beginning 
of llic iiineteentii century it was becoming common, 
and in i8o() Cartwright's services to the cotton 
industry were acknowledged by tfic grant to Inm 
by the Government of a sum of 10,000/. .\ part 

of tins Cartwright spent on the purchase of a larm 
in Kent, and there he spent the evening of his days, 
experimenting to the last, 

“ The Martyr Roll of Science ” is the title of a 
sympathetic article by Mr. Harry Cooper in the 
Siuufay at Hume for October, in which details are 
given of the life and work of many of tho.se who have 
given their lives in the pursuit of knowledge and the 
service of mankind. No mention is made of the 
victiin.s of engineering and chemical and physical 
research, and only a passing reference to those 
of geographical exploration—Franklin, Scott, and 
Shackleton—the bulk of the article dealing with the 
tragic liappemngs of medical research. Arthur Jiacol 
and II. T. Ricketts were stricken down by typhus 
fever, and the interesting information is given that 
a hundred years ago Sir Humphry Davy likewise 
contracted typhus fever, then so familiar in prisons 
as to be known as " gaol fever,” having visited New- 
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gate in order to devise a disinfectant againsj; the 
disease, but happily recovered. Yellow fever claimed 
Jesse L.azear, who allowed himself to be bitten by 
mosquitoes that had fed on the blood of yellow fever 
patients. The list of X-ray martyrs is unhappily a 
long one—Hall-Edwards, Lystcr, Clarence Dally, 
Ironside Bruce, ICuliguet, Kassabian, Vaillant, 
Bergome, and others. Kal.i-azar attacked Pirrie, 
and other uatm*s might have been addiid to Mr. 
Coojkt’s roll of lionoiir Thus trvpanosomiasLs 
claimed'Pullodi: African tick fever, Dutton: yellow 
fever, W.ilter Myers, and ts’phoid fever, J..ouis 
Jonner and Allan jMaefadyen. ” .Such heroisms give 
the an.swcr to those who imagine Smeiice to be a 
rigid, emotionless thing, and its devotees to be hard 
nif-n, forgetful of humanity in their intellectual 
absiirptiou.” 

Thk inaugural lecture of I’rof, A. V Hill in the 
Anatomy riKMtre of the Institute of Medical Sciences 
at University College on October lO was .1 hnlluint and 
inspiring iiixioiint of the present tendencies of physio¬ 
logical .science. Prof Hill came to physiology from 
physical science and is thus more favourably situated 
in regard to his freedom of .suggestion and criticism 
tlian many luologists of a more restricted tranimg. 
As jm'sent tendencies, he instancal tlie unparalleled 
advance in biochemistry during the past few years. 
11 IS now diilicult to define precisely where physiology 
ends and biochemistry begins Day by day the 
analysis of the whole meeliamsin of the living organ¬ 
ism l>(;come,s more refined and elaborate. J^rof. Hill 
cited tlic brilliant work of Kartndge and Rougliton, 
which has recently brought the study of the tiine- 
couTsc of t)ic reactions of hiemoglobin witli gasc.s, 
oanipying only a lew hundredths of a second, under 
direct experimental observation. The development 
of further and finer physical methods of analysis is 
another tendciicv, wliile the old main niad of the 
experimental method remains an essential means to 
progress in physiologv. Direct physiological research 
on mail is developing to the great advantage of 
ineilicine and sociology, it is es.setitially the study 
of the normal. .A fifth tendency is less obvious : the 
amplification of the field of zoology through the 
adoption of cxpcrinieiital methods. That may help 
to correct the analytical tendency. Rc-.svnthesis Is 
neexjssary and zoology will not forget the animal cw 
a whole. Anatomy, too. will gam as mereasmgly 
greater emphasis us placed upon the living structure, 
and the elucidation of the working of the central 
nervous system will link up structure with function. 
Not the least interesting remarks of i^roF. Hill were 
those concerning the spirit of adventure—even a 
reckless spirit of adventure—m science, without 
winch the most highly organised team work must be 
sterile and bureaucratic. The adventurer mav be 
wrong, but ho ” catalyses ” his more reasonable 
broUicrs. 

The Salters' Institute of Industrial Chemistry lias 
awarded sixty-four grants m aid to chemical assistants, 
occupied in factory or other laboratories m or near 
London, to facilitate their further studies. 
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Current Topics and Events. 



Spmu.ingkk’s consumption cure is once more 
brought to public notice, and. at the invitation of Baron 
llenn de Kotiisclul<l, Mr. SpaidniKcr met a nnml>er 
of inc<iica! nien at the Hil/c I folcl m lx>n(lon last week. 
In an arlu !<• in N sTriu., April 7, p. .153, we published 
the mam fads, s<i far as t!te\‘ were known, of Spah- 
hiif'er’s (onsnin])(i()n cure. His (buns were shown 
to rest on a senes (jf categoric statements of which 
we still await scientilu proof In some my.sterioiis 
\va\’. however, the snbps t nn nrs like the seasons, 
and \'et we ^et no ftirther \\ e are now informed that 
he (annot ])ro(]u('(' tlie “ f^oofls ” b(‘(”Uise the Spah- 
linf>er faInlI^ fortune to the extent of 80,000/ has- 
been .spent in the experiments, and therefore more 
wil! be re<[inred lieiure the ])ublic can tnsti- the 
iienefit Wlien it is reirn'mlx-'n'd th.it such a sum 
would nearlv maiiilain Itie Koi.kefeller Institute 111 
New ^■o^l^ for a ^•ear. it is dininilt to understand 
w'liN' the n'sitll IS so meajire The obj(‘C.t of the 
meeting m Imndon was to produce a pamphlet 
whi(h would ^n\e tlie luslory of Spahlmj«er’s work. 
])arlK'ulai.s ol papers which have bemi read, and 
clinical histones of tlic (.ases hitherto treated When 
these w'orUs have been m tlie hands of d<H-1ors lor .1 
month or six weeks, w'c ari' goini? to liear alionl lli<- 
Sjialilmger Ireatnieiit OKain, we are told, for .an appeal 
will be made to a ftc-nerous pul»hc for money to (.irry 
on the work In tlu'se d.is’s of scarcity, il would 
seem advi-sable to know sonictlmiK alionl the remeclv 
apart from the claims made on its bohalt. 

Thiv statenieui made by Sir L. WortluiiKton- 
Evaiis to the imperial Economic Conference, on 
cable coniimmicatum throughout the Empire, is (pute 
satislaclorv. Before tlic War none of the .Atlantic 
('ables was owned by a British company. Now 
there are tw’o 'J'lic (icrinan cable from limden to 
New ^’o1■k via tiic Azores has liecn ae<)uired and 
diverted, and tlie caldc of the l)ir(?il Ihiiled Slates 
Co. lias been purcliased 'J'lic average tran.smission 
lime for full rate telegrams between London and 
Montreal is now' about 45 minutes. 1 'hc otlier link 
m the State-owned route to Australia and New 
Zealand is the I’aciltc Caide laid m H)02. Jt is now 
loaded to its full eapaeily, ami the <jnestion of duplical- 
ing it is under consideration In other parts of the 
work! the cables J)ro^•lde(l bv tlie Jtaslern 'I'elcgraph 
Co. and its associated coinjjanics have proved capable 
ol meeting the demand. Tliest- companiL^s and the 
Bacific (.'able Boaid did imaluable work during the 
War Britain, liowever, lias fallen lielnnd other 
nations ni radio coinmuincation. .Anienea, France, 
(iermiuiv, Japan, and the Argentnn* have outstripjaid 
US. Tins IS due to the apparently jntmnmahle 
negotiations between the Marconi Company and the 
(lOvernineiU. We have good Iiojk’S that with the 
able help of the nonunion Premiers an agreement 
will soon be arranged. Lord Burnham suggests that 
permiRsion he given to private cnlcrpri.se to operate 
Die stations, the (k)\ernnient reserving the right of 
purchase alter a term of ycar.s. Judging, however, 
from the analogous experiment that was tried when 
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electricity supply companies were first established 
in Great Britain, we think it very doubtful whether 
a .scheme of this nature would succeed. Several 
other suggestions have been made, and we sincerely 
hope in the national interests that this little-creditable 
dispute will soon be settled. 

SiMcic Summer Time was first introduced in i()lb. 
many difterenl \iews liave been expressed as to 
when it should begin and end Expediency rather 
than principle seems to have determined these dates, 
which, in Grc.it Bnlain. have- v.ined from March 24 
to .April 8 at the lieginmng and September 17 to 
(October 25 at llic end There has also been no 
general agreement between Gn^al Britain and other 
Kuropean countries as to the yii'riod during which 
Summer Tunc should be 111 force Mr Bridgcman, 
Home Secretary, told a deputation from the New¬ 
castle Chamber of Commerce on October 10 that 
he was consulting authonlu's m France in the hope 
of arriving at such an agreement. 'Die dales m 
(ireal Britain, iiamclv, the day following the third 
Saturday m April aiul tlie day following the third 
Satiird.n iii Sejitcmber, arc hud down lyv the Summer 
Time Act, and it will be Tietes.Sfiry to repeal or amend 
this A( I m order to extend tlu> penoil, as urged by 
the Newcastle deputation. Buration of ilavlight is. 
of eoiirsi-, a function of latitude, so llial wliatever 
dates are decided upon for the ehange of time- 
reckoning must iK' a comjiromise as to thc-ir effects, 
e\en ui diHereiil parts of Gre.it Britain During 
the summer months Newcastle and places north of 
it do not ncxsl Summer Time legislation to give them 
daylight during all their working hours On this 
account, it has been suggo.sti-d that (treenwicii Time 
should be us(‘d near the summer solstice—say in 
Jime and julv— so that docks wouhl liave to be 
altered four tunes a year instead of two. 'J'lii.s 
would, however, increase tin' confusion aircudv 
caused bv the introduction oi Summer Time, ami 
wc trust that the change will be limited to two dates 
a year, whatever they are. 

Ir is rather mterestmg to note that among the 
rcprc.scntatives of the Dominion of Canada at the 
Imperial Conference now sitting in lAmclon, five of 
them arc fellows of the Roval Society of ('.m.id.i. 
The Kt. Honourable William T.you Mackenzie King, 
prune Minister, author of several works on political 
economy; J)r. G. 1 ). Skelton, professor of political 
economy at (Queen’s University ; Dr. It. 11 Coats, 
DoimniouStatislician ; Col. .A. G Doughty, Dominion 
.Archivist, are all members of Section IT. (History 
and Literature) of the Royal Society of Canada; 
whilst Dr. C.harles C'amsell, who is honorary secretary 
of the Society, Deputy Munster of Mines, and has 
under his direction the Geological Survey, the 
National Museum, and the Mines Branch of the 
department, i.s a member of Section IV. (Geological 
and kindred Sciences). There is also associated 
with these representatives Dr. J. H. Gnsdale, Deputy 
Minister of Agriculture, also the head of the Experi¬ 
mental Farms of the Dominion, the post formerly 
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Research Items. 


Disease Godlings in Eastern Bengal._ Man 

in hidia, a periodical edited by that active anthro¬ 
pologist, Rai Bahadur Sarat Chandra Rov, ha.s 
steadily improved in value as it has now reached 
its third volume. Perhaps the most interesting 
article m an excellent number is that on “ The Cult 
of the Godlings of Disease in Eastern lienpd,” by 
Mr. Sarat Chandra Mitra. Be gives further evidence 
to show that the cults of the higlier gods—Brahma, 
Vishnu, and Siva—ri'tain little inrtucnce on the rural 
populations, which is devoted to the propitiation and 
control of a mob of malignant demons, who cause 
disease among men anrl animals, failure of cn>}>s, 
and other evils winch menace tiie Milages. 

Tattooing and I,ir Distortion --Two valuable 
cthnograplucal artich's, bolii illustrated bv drawings 
and photographs, appear m L'.liithyopologir (vol. 
xxxn Nos. 1-3, Augu.st lOip. The first, by Dr 
J. Hcrber, entitled l.es 'fatouages du pu:d au 
i\Iiiror." describes a remarkable senes ot foot lattfw)- 
mg m Moroci o, the markings taking in .some instances 
an imitation of jcwi-llery, siu.h as anklets, and other 
deenratums of the cali The .st'umd pn^xu. by 
M (iastfju Mura/ and Maddh, Sophie (ict.sowa, 
entitled, " Les Peures des Femmes Djmges. iliU's 
i-'emmcs-.i-Plateau.\.” describes the extraordinary 
types nl the hibiols used bv the Saras-Djmge, ini- 
ju’ojH'rlv called the S<iras-Kal)as, a tribe of fetish- 
worsiiippers ui the maghbourbood ot l.ake Tchad, 
between tin* right bank of tlie Chan and the .^^ab 
district <»f Salanud 'I'lu* T’'rem,h offiexirs now m 
chaige ot this region h.ive taken actue measuroh to 
jircwent this barbaric form of decoration of the female 
tai e. 

Fa'iigi'F. UfSKARtu IN FACTORIES.—The Journal 
of the Royal Statistka! Society (July, 1023) contains 
a ])apcr by Dr. D. K. Wilson on '* Sonic Recent 
Contributions to the Study of Fatigue ” The writer, 
after giving a short historical outline of the activities 
of the Tudustnal Fatigue liescarch Board, gathers 
together the conclusions, u.suallv cxprcs.sed in a tenta¬ 
tive way, furnished by several different investigations 
m different industries. He points out that con¬ 
clusions. even though thev arc perforce bascvl on a 
study of a few mdiviilual cases, when confirmed in 
several WKhdy differing mdustne.s, arc probably sound. 
Industrial research as yet is in its infancy, and condi¬ 
tions for carrying it on in a factory bear no resem¬ 
blance to those of a laboratory. A particular factory 
may employ only a few individuals on a given process, 
but, owing to the constitution of the factory, these 
individuals are typical of any likely to be employed 
for that procc.ss. . It therefore seems a likely hypo¬ 
thesis that what is true of these particular individuals 
with regard to such general problem.s as the length 
of the working day, rest pauses, ventilation, etc., will 
be true of others. It is pointed out that factory 
research is of the nature of applied science and that 
the conclusions and methods of several sciences not 
only have to be utilised, but also adapted, for the parti¬ 
cular conditions of factory life. 

Menuelian Inheritance in a Fern. —The varia¬ 
tions of the hart's-tongue fern, Scohpendriutn vulgare, 
are well known and nave often been illustrated by 
Drueiy' and others. Prof. W. H. Lang ^oum. 
Genetics, vol. 13. No. 2) has studied the offspring 
produced by sowing the spores of a plant which was 
apparently normal except that one leaf was incised 
on one side though normal on the other. The 
prothalli so produced gave rise to young plants 
75 per cent, of which were normal (entire leaved) 
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and 25 per cent, incised. The latter, when reproduced 
bv spores, bred true like extracted recessives, while 
the two entire-leaved offspring both proved to be 
again heterozygous. The original plant was evidently 
heterozygous, the normal condition being completely 
dominant to incised leaf. When spores were sown 
singly, thus producing isolated prothalli. such pro- 
thalli gave rise cither to all entire-loavod or to all 
mciseiTIeaved plants, showing thiit, in accordance 
with theory, the segregation of factors had taken 
place in the spore formation. 

■Revision oethe (^Atn-ux'RiNin.E. —The family of 
Devonian and t'arVionik'rons cTuioiils known as 
CatilloiTinidiK is [X’culiar in lumibining marked 
a.svmmctry in the comjiositioii ot tlie cii)) with but 
slight asymmetry in its shajie ; while a large anal 
tube docs not prevent a terulencv to symmetrv ui the 
fiingc of unbranched arms, 11 to 5H in number, 
wbicii spring directly from the edge of the cup. 
Mr Frank Springer’s study of this a.sseinl>lagc 
(Smith.son. Misi-. ('oil , Ixxvi No. 3, Aug 1923) not 
only adils new facl.s to oiu knowledge of u as well 
asof theSymbalhocnmd.e, but alsorai.sesquestmns of 
far-reaching itnpoilanee 'Ihese families as well as 
their allies aiul admitleil am-estors have always been 
cmliteii witli a monocyche base*, in other words 
no mfraUisals have been deteeted or even supp(3sed 
to exist in the cup Mr Springer now tluscnbes and 
illustrates by photograjdiy three small plates hidden 
within the hasnls of Cdijlhurinus ti'niicsstrac, the 
oldest spi‘cies of the genus H<} docs not consider 
that such plates occur in anv later members of the 
family, a fact which may be explained as due to 
atrophy ; but neither does he elaitn that they may 
have existed m the predecessors of Chitiilocnnns. 
He <locs, none the less, conclude tliat these plates 
arc true infral>a.sais and that " in this species there 
IS a flicychc liaae.” We hesitate to accept so revolu¬ 
tionary a decision on the evirloiice of three specimens 
of one highly modified species. On the other hand, 
wc welcome the support of this distinguished worker 
for the suggestion that the faunas from Timor which 
Wanner refers to tlie Permian are in part of Lower 
Carboniferous age 

('ONTROL OF Bunt and Smut. —In Bull. C, No. 3 of 
the Welsh Plant Breeding Station, K. Sarap.<Jon 
describes how satisfactory control of bunt of wheat 
and covered smut of barley can be obtained by the 
use of dry copper carlxmatc, as well as by solutions of 
copper sulphate and formalin. The dry treatment 
proved to be good from all points of view save that 
of cost, but an equally efficacious and less expensive 
dressing is found in anhydrous copper sulphate and 
calcium carbonate. 

The Gorge of thf. Arun. —Capt. C. J. Morris on 
his way back from the last Mount Everest expedition 
visitecT the little-known gorge of the Arun in Nepal. 
He contributes a paper on the subject to the Geo- 
graphtcal Journal for September. Tt was known that 
below the village of Teng the river falls some 4000 
feet in 20 miles, and the object of the expedition was 
to examine this stretch of the river. This drop was 
found to be due to a steady fall in the bed of the river, 
which passes through narrow defiles in which the 
cliffs rise in places to 10,000 feet above the water 
level. Capt. Morri.s’s paper contains a sketch map 
of the gorge of the Arun. 

Scale for Sea Disturbance and Swell. —On the 
North Atlantic meteorological chart for October a 
new scale for sea and swell disturbance is tentatively 
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■>ugKCsU‘(l Criticisms or lUtcrnntive siiggrstmTis arc 
invited 1 he sc.ale, wliicJi is proposed l)y Capt H. P 
Douglas, late Assistant Hydnjgraphcr, uses the old 
nittatiiiii of <» to 8 foi the sea, and at Ids hif a confused 
sea tansed hy<nnents. tide, a suiideu swift ol wind, 
fnil not netessaiil) 1>\ strong wind. Swell is also 
siiown on a stale of o to o, tlie main tyjves of swell 
being designateil short. ]<ing, hnv, and high. Jiy a 
(oinbmation of the sea and swell stales, the state ot 
disturii.ince ol tlie surface waters is expressed by two 
iigines lints 43 means n loiigli sea with a high 
swell : ^7 mtsttts a motlerate sea willi a long hea\ v 

swt'Il. I he atiojition of tins or somt* (onijiarable 
code ami scale would result in greater jirctision in 
K'tords tiiiin IS now {lossibit^ 

l<AiM-,\iJ. IN .\rsi n,\i,iA - Rainfall charts of 
\nstr.ilia prepaied bv the ( oninionwealth .Meteoio- 
lt)gist fiom the retortls ol 1 .iSo well-dislnbiitetl 
stations sliow tinil in the ywir to-*-* there was an 
t'seess :tbo\e tlie n\erage rant!.til in ])er t.ent ol 
liie tfjtal are.i ol tlit' (onlinent In 1023 tins ligiire 
was 03 I>nring i‘>22 tlu' totals were the lowest on 
reeortf in several )ila<.es between the soutJi-west 
torner of (Jueensl.tntl ami tiit' plains of New Stnilh 
Wales ’I tnoiighout the nitenor fioin tin* I.ake Kvre 
basin to the inland p.nis of Chavnslaml. New Sontli 
Wait'S, ami \'i(lona, ami als«» in the noiih-west of 
Western Anstialia, the slun tagi- was i.onsitlerable, and 
wouhl h.ut' been more promnim'isl weie it not for the 
heavv tails m DeLcmber. 'i’lu' areas with rainldll 
abo\’C the avi'i.ige w'er<‘ tltielh m the Irojm.il north, 
and in the lentn' .uul south-east ot South Australia. 
The wlu’.il areas in Nt'W Soulli W.dt's ami Victoria 
expenenu’d a inarlved shortage, but the falls were so 
tipjKirtuiie that in most jiarts a good harvest was 
secured It was the pasttual ateas of Auslr.dia which 
sullerc'tl most severe^' The ihatl givi*s annual and 
monthly rainlall maps and <i seiic's ol insets showing 
distnbiition of rainlall .lUive the a\cT.ige iti e\eiy 
vc'ar since 1008 

Com Aiu-wams in lui. TNi'iiar Siajis. ITof. 
R. cle C V\aid ol Jlarvaid rnivcMSilj cle.ils with this 
sub|e<’t in the Snculifu Moiiihlv for May 'J'he 
authoi makes rcli'ieiu'e to cold waves alluded to l)\ 
past piititec'rs of w'cathei cliaiiges. siu-h as Kedticid 
and Prof. Josejih fU'iiry, who r<'ah.sc:<l the progrc'ss of 
cold pc'riods acros.s tlie conliiu'tjt, from the Koekv 
Mountains to Bermuda, prior to the publication of 
weathc'i maps for the l inted Stale.s The c;old 
HUM'S were then recognised as associatcxi with the 
rear segments of c yJoine circul.itions moving to the 
ciHStward. 'I he ollicial definition of a cold wave is a 
fall of temperature amounting to a certain number 
of degrees in 24 hours, witli a mnnmuni below a 
fixed standard. Minimum tem^xiratnres arc not so 
far bidow the normal in the north as in the south, 
and where crops are grow ing all the year round, frosts 
are clangorous at any time Tor intensity cold w'aves 
are ]>racLicaUy unique in Ainonea, and following as 
they do warm winds associated with the advance 
segment of a storm, the sudden drop of temperature 
is very great, amounting to bcdwccn 20*' F. and 
40'" F. lu the 24 hours. The rapidity of advamic is 
detenumed by tlie tra\ elling sjiced of the cyclonic 
and anticyclomc areas with which the w-ave is 
associated. Three or four sevc*r£i cx>ld waves are 
generally experienced each w'inter in the United 
Stales, and they comnioiily last for two or three daj'S. 
Vanous activities and inter<*sts are seriously allected 
during the spell of cold. On the Pacific coast cold 
waves are few and not severe, and in California the 
occasional frosts are the product of radiation on dear 
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anticyclomc nights* Northers and blizzards are well 
described 

Atomic JfisiXTiiOK.vriON. —A paper on the photo¬ 
graphy of atomic disintegration, by Harkins and 
Uyan, appears in the Journal of the American Chemical 
Society for September. Photographs of the dis- 
inttigration of the atom are given, the retrograde 
motion of the colliding a-particles being plainly 
visible A new tvpe of ra>’s is desenbed, calle<l by 
the authors e*ra\s; they give very faint but definite 
tracks. Their range is very m.any timc.s greater tlian 
that of fl-rays, anif tliev are 5')robab!v due to electrons 
lorn out of the atom, possibly from the K level. Tn 
the course of the cxjienments described. it is remarked 
that oblique impacts never effect nuclear disintegra¬ 
tion 

Suu’HUK AS A Ftwincinr.—Mr. Harry Curtis 
Voting has rt'ccnflv j>ublis]u'd (Annals of Missouri 
Botanical Carden, o, pp. 403-435, 1022) a valuabh^ 
contribution to the inuch-invesLigated problem as to 
the reason for the t(>xicitv of sulphur w'hcn used as a 
fungicide for the control of disease upon ]>lants He 
limis that sulpliur owes its toxic propcrlies to penta- 
thionic acid, an oxid.ition compouiul formed from 
sulphur and w.Uer. On this account the sulphur 
iukhIs to be applied in a very finely diviiled and there- 
lore easily oxulised form, and he ret.omnieiids rolioid.d 
sulphur liberated 111 a medium containing buffers so 
that it IS eusilv inanitanied at a reaction lielwism 
l‘n 4•()-5•5 , alHive or l>eiow tliis hvdnon coiiceiUra 
lion pentalhioiiK* acnl is not stable lii tlu* light of 
this g<'neral toutlusion liiere is a linef tliscussjon ot 
the jir.iclical proldcm of producing a suitable sulphur 
spray or vapour, but tlii’ aiilhor's invi'sLigations on 
tills side of tlie jiroblem are still in progress. 

Pi'TROLurM AM) Natokm. (Ias TN* Amkkica --The 
advance elmptiTs on IVtroleuin (li. 31) and Nalur.U 
(las (n. 32) of the Mineral Resources of tlie United 
StaU's for 1021 appeared recently, and tliev furmsli 
some int('r<‘.sling data concerning the post-War phase 
of tlie oil-industry in that country. Following un¬ 
settled conditions for some six months alter Die 
amnstice, a gradual revival took place cnlininalmg 
in the oil-bfKun of 1920, but giving place later U> a 
period of intense depression characterised l>y a serious 
drop in the price of oil and its v.inous products, tlic 
chief economic feature of 1921. in llie spring of 
i<>22 a definite improvcnu'iit was manifest, which has 
progressed steadily until the present time, when, in 
fact, the industry is sullering from a vastly ditterent 
but (siually senous malady from tluit of Krii-’-over- 
provluction—and for this California is largely to blame. 
In H)2i there were produced 111 the I'liited States 
472,183.000 barrels of oil and 724,o52,f)oo M cubic 
fiH't of natural gas ; while the former figure repre¬ 
sents a 33 per cent, increase since the end of the War, 
the latter shows a significant decrease compared with 
the two previous years, and it is generally conceded 
that the natural gas industry m America has reached 
and is gradually passing its peak of production, so 
that a ste^wly decline may be anticipated for the 
future. With petroleum the situation is different, and 
it is difficult to foresee the trend of events, though 
once CkiUfomia ccase.s to produce in the present 
amazing fashion, the decline-curve for the. whole 
country will undoubtedly be apparent. It Ls interest¬ 
ing to note that the average daily production of oil in 
the United States at the moment is about 2,400,000 
barrels, to which California contributes practically 
one-third ; in 1921, the year under review, the average 
daily production for the country was approximately 
1,300,000 barrels, to which California contributed less 
than 25 per cent. 
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Second Triennial Pan-Pacific Science Congress. 

MliLttOURNF- AN1> Svi>NEY, 1(^23. 


'"PHE Science C^onyress in Australia in August has 
been, on the wiiole, highly successful Be¬ 
tween eighty and ninety visitors from overseas joined 
with a large number of local members in carr\ing 
through a fairly extensive programme of work It : 
IS scarcely to be expected that congress«‘s of the kind 
will rect;i\e iimny, or any, luglilv imjiorlunt oiigiual 
contributions to science, the^ \alue and their 
opporlumtv lie rather in liringing together the workers 
m widely sejiarated countries, enabling them freely 
to discuss lonimon problems and ideas, hut above 
all to plan liroad sislematic investigations on the 
most elhcieiU cooperative bases |M)ssihle. The 
pniKTp.il atJiievemenls t»f tins ('ongrt'ss have cer¬ 
tainly bi'en in liic last mcntionisl direction. In 
lu'arlv every one of the scienc('s with which it <Ieall 
(including agriculture. ai!thro]K>Iogv. botany, enloni- 
ohigv. fort'slri-, gi'odt'sy and geo]>hysics, gtnigraphv 
and oce.inograjdu’, geology, liygiene, vetenuary 
science and /ooIog\), tlu're is abundant room for 
international eitort and ttsim work in so vast an 
area as that within ami bordering upon the Vacific 
Oteaii The recognition of tins lias been the driving 
force lieluml the whole Congress. Many jiractical 
prtipcsids have been brought forward, the carrying 
out of whuh will do much for the ])rogress of scienlilic 
nupury in tins region. 

‘ihe general organisation, in the hantls of the 
AustraUau Nalion.il K*('s«Mr( ii ('ounci), has bwn much 
on the lines of a British Association nusding. Tlic 
scope and value ol the whole movement will no 
doubt rajiKlly increase, It is already understood 
that the n.iJb gatlicring will be in (apan (Tokvo and 
K\oto), and that Die japam'se (•owriimiuit iiuist 
generonslv piopost's to make avni!al»lc a sum c«jmva- 
lent to 23,000/. to cci'.er expenses 

The Sydney session is not vet concluded at the 
time of wnling, but it is ])ossible to give some 
indication ol tlie mam work ot the first session, lield 
m Melbourne on 2\ugu'«t i 

To m.iny, the most important busin<*ss of th<; 
<‘ongress vvas that faceil liy the .\utliropologv and 
Ethnology Section, which set itself the task of ilevjsmg 
a practic.d scheme for Llie iniincthatc intensive study 
of the natu<‘ ra.ces in the I’aeific sSo far at least as 
British })Ossossions are concerned, some very defmiti' 
]>roposaIs have been drawn n}i, in the consideration 
of which Ur }Iu<ldoii, Sir Baldwin Spencer, Mr. 
W. ] Perry, and, by letter. Sir James Frazer, I'^rof. 
G. Elliot Smith, J’rbf. C. G. Sehgmaii, and Dr. B. 
Malinowski, have taken yiart. These have already 
been received favourably by the Coniinouwealth 
Minister for Home and I'emtories. They provide 
not only for field work<;rs but also for the establish¬ 
ment of a scJiool in one of the Australian universities 
for training both scientific workers and Government 
administrative officers. There is reason to hope for 
most valnablc results in the few years that yet 
remain before the rapidly dlsiuiptaring native cultures 
pass beyond recall. On Sir Baldwin Spencer's 
initiative, definite .schemes for work on the mainland 
among the remaining wild tribes have also received 
the support of the whole ('ongress. 

In the Section devoted to Agriculture, it was to 
be expected that irrigation and land settlement, 
especially from the economic point of view, would 
occupy chief attention. Californian and Australian 
workers, especially, exchanged striking accounts of 
development work. That the latter could point to 
an increase in agricultural and pastoral revenue in 
the Commonweadth from 80.000,ooof. in 1906 to 
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2(k),ooo,ooo/. in i()2i showed, oven after allowing 
for higher prices and a shghtlv increased population, 
how much was being done by iigricuitural research 
ami education. The chief decision of the section 
was an insi.slenee upon ilie paramount importance of 
siul surxevs, showing characters of both soil and 
sulisoil, and. when practicable, the native flora 
growing on each type of soil. A rcsohitinn to this 
ellecl will be pre.s<*iited to the Government of every 
coiiiitrv in the J’aeific region 

Bofanj, l'ore.strv, Entomology, and Zoology 
Sections coudueted niauv of tlieir meetings in common. 
Dr van Eeetiwin (Dutc'lt Ivast Indies) gave an account 
of the pnigrc^sive changes whie.li have taken place 
111 llu‘ vegetation of Kr.ilcatoa since tlio devastation 
of 1883 'I'he first (wnul-borne) arru'uls wcie spore- 
producing plants W’itli lime the numl«*r of new 
cryptogams ilecreased Sissls of tioweriug jdants 
came*, carried eifiier by wind or birds. Casuarinas 
arrived early and formed forests. These arc now 
lieing sup])ress<‘d by later arrivals, wlucii arc tropical 
ram fon*st plants , the vi‘getfition being at the present 
lime somewhat similar to that e.xislmg prior to the 
voh-aiiic outbreak and exceetlmgly dense. The study 
of this vegetation lias been a remarkable example of 
international co-opcration, Dutch, British, iTench. 
American, Swiss, and German .scientific workers all 
sharing in U 

Tlic mueli <*loser connexion in flora belwcen 
AiistniUu and the J-^hiUppines than between the 
former and tlic nearer islands to the nortli-wcst was 
due, according to Dr K D. Merrill (Manila), to a 
former land eomiexion through Ni’w Guino<i. Tins 
land connexion ho termed fkistern Malay.sia. main¬ 
taining that It was septirated from Wi'stern Malaysia 
bj an area m “ unstable oipnlibnum," bounded’ on 
the cast bv Weber'.s line and on the west by a modified 
Wallace’s line. This unstable area iiad to a large 
extent preveiiled movoments of plants east and west. 

The forestry work was eiiieny ot local interest. 
Everv scientific gathering in Australia points out the 
supreme folly of the vast destruction of forests 
which has taken and is still taking place as settle¬ 
ment advances; and this Congress was no exception 
to the rule. 

The entomologists dealt chiefly with problems 
prc.scnte<l by indigenous and imported in.sect pc.sts, 
particularly the various species of termites in Australia 
and the timber-boring insects of the islands to the 
north. The dangers threatening Australia were very 
fully emphasised and will be the subject of coni- 
mumcations to Governments 

A discussion on tiie genetics of domesticated animals 
initialed by Profs. Ji. B. Babcock (California), (kis.sar 
Ewart (Edinburgh), and W. E. Agar (Melbourne), 
resulted in a (lecisiou by the Zoology Section to 
form a special committee of five geneticists to collect 
information on ail genetic research now m progress 
in Pacific countries mid to report to the next Congress. 
The protection of native fauna was strongly em¬ 
phasised here, loo, every country insisting on the 
international importance of preserving from destruc¬ 
tion much of the unique fauna of Australia. A public 
meeting was held during the Congress to ^ive support 
to local authorities in contemplated action towards 
this end. 

With Sir Gerald Lenox-Conyngham and Dr. 
E. F. J. Love in charge of the Section of I’hysics, it 
was natural that geodesy should be very much to 
the fore. The slight contributions made so far by 
Australia to this science were contrasted with the 
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great Hignificance of the '^tudy from economic and 
national defence points of view, and with the chance 
which Australia has, from its geographic position, 
form, and dimensions, of making a hignly important 
contribution to knowledge of the figure of the earth 
and of the form of the lithosphere. 

The wide work on terrestrial magnetism being 
earned out chiefly by the United States was dis¬ 
cussed at some length, and again Australia was urged 
to take up her fair share of it. The desirability of 
continuing and extending tlie work of the non¬ 
magnetic ship Carnegie was affirmed. Other highly 
interesting subjects cannot be more than mentioned 
by name, such as gravity work in Japan and the 
Philippines ; earth tides ati(i their employment for 
(letermining earth rigidity ; pulsatory vibrations and 
tlie causes of <lestruclion by carth(]uakcs, with an 
af count of safeguards to property adopted in Japan ; 
iniernational solar physics research , determination 
0/ gravity at sea ; com])arison of accuracy of wired 
and wireless longitude <ieterminations 
Three matters stand out in the work of the Geo- 
oraphy and Oceanography Section. The first is the 
3resenc<; in Sydney Harbour of the new U.S.A. scout 
ruiscr Milwauhee (ro.ooo tons ; 35 knots), specially 
ent out by the American Government to demonstrate 
Q the Congress the Sonic Depth Finder. The vessel 
VAS journeyed some ten thousand miles and has 
dtoVned a cAiart of the Pacific bud over which it 
packed. tVbde the instrument is not yet fully 
perfected, its value not merely for rapidly obtaining 
accurate knowledge of the sea bottom, nut also in 
increasing the saiety of vessclsm many of the intricate 
channels among the Pacific islands, verv greatly 
impressed the (Congress, while the ohjert-lesson of a 
lighting vessel devoted to scientific work was a 
valuable one. ’flio second was a lull exchange 
between the countries rejiri'.scnted of mformalion as 
to wliat they are doing (or, in the case of Australia, 
merely beginning to do) in the inatteY of hydro- 
grapincal .surveys. A verv fine exhibition of inai'is 
was made, principally from the I\’(>yal 'J'opographical 
Service of the Dutch Hast Indies. J-’rommence was 
given to the need for work in the ncighbonrluMMl of 
the Great Parner Uccf and clsewlierc. In some 
regions, charts <irawn by Matthew h'hmlcrs arc still 
perforce being used. The tlurd subject of importance 
was the prc.ssing need for co-ordmation of meteoro- 
.logic.al work in the I’acihc. There .arc now numerous 
stations, working independently, overlapping, and 
apparently' incapable of co-onimation among them¬ 
selves. The .solution urged was the appointment 
of a British officer at Samoa, it being believed that 
in no other way could the difficulties in the way of 
the needed association of activities be ustablished. 


Geology possessed numerically the lar gest Section 
of ail, and a huge amount of mattbr, nearly all 
descriptive, was put before it. Indeed, .1 “pool” of 
geological information was created, every country 
contributing as much to it as time, -very strictly 
allotted, would permit. It is impossibh- to set out 
briefly the nature of the work discussed ; the main 
subjects have already been indicated lu a former 
article. Between section meetings the geologists 
distributed themselves over the countryside. 

The Hygiene Section went fully into problems 
connected with mining industries, under the leader¬ 
ship of Drs. B. R. Sayers (U.S.A,), Watkins Pitchford 
(South Africa), and J. H. L. Cumpston (Australia). 
Methods of ventilation, sanitation, and medical 
examination were discussed from diflerent points of 
view. The progress of the hookworm campaign was 
followed. In Queensland, where 12 per cent, of the 
minors are affected, the value of this work is being 
fully demonstrated. 

The establishment of an isiternational organi-sation, 
with a number of mobile units moving from island 
to island introducing methods of modern preventive 
medical science, is deemed essential if the present 
dwindling of population of native races m many 
island groups is to be arrested. New Caledonia in 
1853 had 70,000 natives; in 1900 the number was 
19,000. Measles from Sydney killed 2O per cent, of 
Fiji’s population in 1875, while inHiien/a in 191^ took 
off 20 per cent, of the natives of Samoa There is 
also continuous heavy toll taken by tiibcrculo.sis 
and venereal disease. A basis for part of tliu dis¬ 
cussion was provided hy resnlU, oibainetl from a 
wulely cin.ulated qucstioniunrc, sliowiug the dislri- 
butioh ol such diseases hs plague, smallpox, leprosv, 
malaria, ben beri and others. 

In view of the importance oi animal life in the 
economic posili()ns of most of the l^acilic countries, 
a joint discussion between the Hygiene and Veterinary 
Science Sections on the difficult .subject of inter¬ 
national animal ijuaranUne regulation had more than 
passing interest. The fact that ” surra ” m the 
Philippines makes it impossible for horses to be kept 
sliows the significance of the whole matter to Australia. 
Definite proposals have not yet been submilletl to 
the full Gongress. 

U will be seen that throughout, the mam functions 
a.ssumcd by the Congress have been to examine 
carefully existing lines of work, and then to point to 
outstanding needs for individual and combined effort 
in tackling the innumerable scientific problems of 
the Pacific region. The extent to which such 
stimulus will lead to action during the next three 
years will be the test of the value of a meeting of 
the kind. A. C. D. R, 


Diseases of Fruit in Storage. 


A ttention was recently directed in Nature 
(vnl. Ill, April 14, p. 516) to the direct efforts 
now being made m the United States to open up a 
new field of scri'ice for plant pathology, through the 
study of the best conditions for preserving fruit and 
vegetable produce in the market und in transit. 

It would seem that in Great Britain, iu a less direct 
manner, through the activities of the Food Investiga- 
tiou Board, working under the au.spices of the Depart¬ 
ment of Scientific and Industrial Research, the same 
field of service is gradually opening to the saentific 
investigator. Thus the w'ork of Mr. F. T. Brooks and 
his collaborators upon the fungus organisms con¬ 
taminating chilled meat, recently notic^ in Nature 
(vol. HI, April 28, p. 582), was carried out for this 
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Board, which has now issued, as Special Report No. 12, 
a report upon “ brown heart ”—a functional disease 
of apples and pears, by Dr Franklin Kidd and Dr. 
Cyril West. 

Occasionally when apples and pears are in .storage, 
or when in transit by ship to Great Britain, although 
entirely healthy to outward appearance, the inner 
portion of the fruit decays and turns brown; no 
organism is found to be present as the cause of this 
diseased condition, which may be widespread. 

The authors report tliat, in 1922, this internal decay, 
which they have described as “ brown heart,” was so 
prevalent among apples imported from Au.stralasia as 
to arouse anxiety among those connected with the 
fruit trade. In a report which is singularly direct in 
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its analysis of the cause of the practical ptobl&ll^aad 
in indicating the directiou in whi^ prevention of the 
disease may be looked for, the authors sh(^r aleaxly 
how laboratory investkations, at first ai^ht remote 
from the practical problem, contribute to its solution. 

^ Laboratory experiments have shown that anexactly 
similar “ brown heart ” condition may be produced in 
home-grown apples, under carefully controlled condi¬ 
tions which leave no doubt that the internal decay 
takes place when the concentration of carbon dioxide 
in the internal atmosphere, in the air spaces ventilat¬ 
ing the tissues of the apples, exceeds a certain toxic 
limit. The ventilating system and its communication 
witii the external atmosphere, varies with the variety 
of apple; naturally, therefore, the toxic limit is 
reached with different rapidity in dificrcnt varieties, 
and thus a reasonable explanation is found of the 
different varietal susceptibility to “ brown heart.” 

The autliors establish exporinicntally that within 
wide limits the oxygen concentration is not responsible 
for *' brown heart,” and their examination of the ships’ 
holds where ” brown heart ” has appcarerl during the 
^’oyagc confirms tlic \'ie\v that it is to be associated 


with a high percfiitage of'^bon in the hold 

where the apples were stored. Thus the importer, 
the growei^ or salesman concerned storage 

of apples and pears has his attention vivcted to one 
clearly defined pathological condition to which the 
fruit is subject, and at the same time a clear suggestion 
as to the direction in which a remedy may be found. 

Incidentally the authors think that their work also 
elucidates an old-standing problem of the groww, 
whose apples frequently suffer from a functional dis¬ 
order known as ” bitter-pit." Brown discoloured 
patches appear just under the skin of the apple and 
dry up leaving the pits. The original brovmmg and 
decay seems to be exactly sunilar to the internal 
decayed tissue in “ brown heart," and is probably 
traceable to the same cause, a local excess of carbon 
dioxide in the tissue just below the skin which then 
tunw brown. This suggestion will greatly interest 
apple growers. “ Hitter pit ” much depreciates the 
value of a good apple, and attention will certainly be 
tumc<l to the possible causes of such local excessive 
accumulalion.s of carbon dioxide m the ventilating 
sj'stcm of the apple tissue. 


The New Mechanics.’ 


J T is interesting to speculate on the forecasts which ■ 
^ would have been made at the beginning of tlic I 
centur)' as to the condition of physical theory now*, j 
!'hc slate of knowledge at that tune wouki have I 
,>iiggebL('d that the nlonuc iiuiory would proceed to ' 
tlevelup along the lines of the okfer mechanics. One 
or two phenomena already known did not seem to lit 
in Ncn’ well, but it was not, very unreasonable to 
suppose that the nuTCciseof i».nowIcdgc would remove 
tlu'se diffieulLies TJie plivsicist of tliat linic would 
not have conjectured what has aelually come to pass. 
Ihere are at prc.senL two great bodies of <l(Ktrine. 
eitlier of wlncii .seems to hold over a wide licld, but 
neither of which can lie at all reconciled with the 
oilier. Nature is more like both Uian like any 
compromise between them Of these two doctrines, 
one Ls the oid-fa.sluoiie<l meciiamcs, which works 
for many atomic phenomena, the other—the new 
mechanics—is known us the qiianium theory. The 
umlerlying true mechanics are really quite unknown, 
hnt we have a curious set of rules which have an 
e.xtraordinary knack of giving the right answer; the 
branch of mathematics with which these rules are 
most clo.scly connected is, rather unexpccteilly (and 
with a good deal of cjuaUtication), elementary arith¬ 
metic, It is the purjio.se of the lecture to illustrate 
this. 

The first illustration is “ atomic number.” It has 
been found possible to number off all the elements 
known to chemistry, starting from hydrogen i, 
lielium 2, and .so on up to uranium 92, and these 
numbers have a simple physical meaning which is the 
most important thing that can be said about the 
elements. The atomic number i.s simply the total 
number of electrons which revolve, round the nucleus 
of the atom. It can l)e .studied in a variety of w'ays, 
of which the most striking is the a-ray photographs 
ot C. T. R. Wilson. 

More complicated illustrations are given by the 
Bohr theory of spectra. The best approach to the 
subject is through tlie phenomenon of resonance 
potentials. If an electron strikes an atom with more 
than a certain amount of energy, the coUirion is 
inelastic and the ener^ is radiated away all in one 
wave-length. The collision has raised the atom from 

* Synopsis of an address delivetcd on October 16 at the lioiverslty of 
Edinbuign hy Prof. C. G. Darwin, the first ocrupanl of 111* Tah chair of 
natural philosophy in the University. 
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one definilc condition to another, and the rctiirn 
causes the emis.siDn. A complete theory of ijie 
hyflrogeii spectrum has been lounded on this iRa, 
and as a result of this theory tlic various conditions 
of the atom can Iw described by labcUtng the electron 
(there is onlv one m liydrogen) with two numVicrs— 
thus^jorf*,' In the lugher elements the same idea 
works'and each electron has certain numbers associ- 
ate<i with it; here, liowever, the number pains have 
not quite lh(‘ ])nrcjsely delinud dynamical meanings 
that can be given them m hydrogen.*' Tlie spectral 
linos can als<.> he i.U*scnl)e(l in terms 0/ numbers. 
Thc.se numbers have not yet been made to yield the 
absolute values of the wave-lengths, but it is possible 
by tlieir means to unravel the general characters of 
what arc often Inghly complicated systems of lines, 
i'or a line, two groups t>f numbers are rctjuired, such 
as 5(3,2)-r2(2,2). and there are rules as to what pairs 
oi numbers inuy go together- -for example, the second 
members of the two groups can differ only by r, the 
third by either i or o, whereas the first may differ 
by any amount. There is still a great deal of work 
to ]>e done on the subject, but it seems probable that 
all spectra will at no very distant date be brought 
under rules of this kind. 

Tliis is a very incomplete sketch of the successes 
of the quantum theory, but that theory is only a 
partial view of the whole of Nature, because it 
fcav<« out of account certain indirect ways in which 
spectral lines exhibit themselves. The chief of these 
are the ordinary processes of reflection and refraction 
of light, which are very well explained on the older 
theory. A rw-onciliation of the two views seems at 
prasent quite impossible, and this can only mean that 
there are fallacies in some of the fundamental assump¬ 
tions that we make unconsciously. Of these almost 
the only ones, that it would do any good to abandon, 
are the l)elief in the continuous nature of time and 
space, beliefs which have been disturbed by the 
Relativity Theory of Einstein, which will probably 
have to be once again revolutionised to reconcile 
atomic theories. To any one who finds difficulty in 
Einstein’s theory, and that is to every one, this is a 
rather depressing prospect, but it is quite possible 
that the new revolution, whatever it may be, will tidy 
up the whole field and make it easier to deal with, 
even though it will superficially be less like than 
before to our crude ideas of the nature of the world. 
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University and Educational Intelligence. 

CAMBKiDoA-iJr. F, J. W. Roughton and Mr. W. 

R, Dean have been elected to fellowships at Trinity 
Allege. . . 

A letter from the Chairman of the Univereity of 
Cambridge Cominissioi^ers ha* been received inviting 
representations frewn University bodies and from 
individual members or groups of members of the 
Senate on matters in which they desire the proposals 
of the recent Royal (’ommission to be modiherl. 
These should be sent before the end of the year to 
the Secretary to the Copimissioncrs, Mr. H. Ilallonil, 
Tnmtv College. /■ 

Prof. j. J. K. MacLeod, professor of 
plivsiology lu the V-nivcrsily of 'i'oronto. wdio was 
awarded the Cameron ]»n/e for delivered two 

lectures in the I'niversilv on 0<1o1«t 16 and 17 
rcspeetivelV. on tlii' natun' of contiol of the meta¬ 
bolism of (arI)oli\'(Irales in the ;inimal Ixxlv. Me 
dealt w’ltii tii(‘ discovery of insulin and its value in 
Die invesligation. nof onlv of diabeles. l>iit also ol 
oilier probiouis of tin'labolisni 'Hk* ('uinerfui pri/«‘ 
wasfouiKled ui and is awanhsl toaiuinestiuatoi 

who in Die <oursc of Du- live years imniedi.iteh 
preceding has made an important adililion to pr:u tn.al 
therapeutics 

ftrof. T J \l.Kkie. formerlv piolcssur of h.u(erio . 
logy in the I'niversilv of C.ipe 'rown, who was j 
nrently appouiled Uolx'Tt Irvine professor of 
bucteriologv, devoted his inaugural address to a 
survey oi the present position of medical bacleriologv. 
Prof. Mackie lias made arrangenumts for devcloi)mg 
the leaching of biU-teriologv as a subject for the 
degree of D.Sii, 

Dr {. iC ArCartnev has resumed <lntv as lecturer 
111 bactenoiogy after a year’s li-av e ot absente granted 
to enable him to carry out researches on certain 
tiltiTable viruses m the kockelellor Institute. 

l.vj.os—The West Ruling (x)nnty Council has 
deculeii to devote the jirocueds of a penny rate to 
the assistance of uiii\ersit>' education, which has 
already in Die past been consistently supported by 
the Council 

Mr %V. j-'. Shanks 1 ms been nppomt<*d nrofessor of 
pliysiology Dr. Shanks graduateil B Sc. at the 
rnuersilv of (Ilasgow 111 191J, w'ltli sjK'cial distinc¬ 
tion in physiology, and M.B., Cb.H, in 1015 with 
coninuMulation. In 1020 lie was apjxiinttxl lecturer 
in jiliv'siologv' at (rl.isgow and acte<] as .senior assistant 
to the Kegiu.s professor of jdivsiolog^’' b'or the last 
three years he has also been in solo charge of a 
special cour.si* in physiology for the new degree of 
Bachelor of ICducation (Ulasgovs), in which the 
subject IS tre<iled from a special point of view with 
regard to the physiology ot Die child, psychologv. 
and other cognate aspects. 

The following further appointments have been 
nuule : Mr. V. J. Brown to be assLslant lecturer in 
zoolog\’; Mr. A. W. Anderson and Mr. J. McGregor, 
district lecturers in agriculture, Mr, G. Milne, 
tomjiorarv assistant lecturer tn agricultural chemistry; 
Mr. H Preston, assistant science tutor; Miss M. K. 
Morgan, assistant lecturer in geography, and Miss E. 
New’comb, assistant lecturer in education. 

London. —Free public lectures on “ The Treatment 
of Injuries of the Long Bones produced by'Accident 
or Disease ’’ will be dcliverwl by I’rof. E. W. Hey 
Groves at buy’s Hospital Medical School at 5.30 
on November 8, 9, 12, and 13. 
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Societies and Academies. 

London. 

Optical Society, October ii.j-E. T. Hanson: 
Notes on the .elementary algebraic theory of a class 
of photographic objectives. Equations expressing 
the absenefe of Seidel's first four aberrations in an 
objective consisting of two thin systems of lenses, 
separated by an interval, are formed. When each 
of the two tliin systems consists of only two lenses, 
the equations can be put in a form which admits 
of an elegant graphical .solution, regard being paid 
to the necessity oi obtaining a solution in whieh no 
one of the lens curvatures exceeds a certain limit.—T. 
Smith : A general survey of the thin double lens. 
1'lie sluijK'S of the lensis and the types of glass suit¬ 
able for the construction of an objective free from all 
first-order alxTrations in a primarv plane for an 
infiniUdy distint object are found on the assmnption 
that the svstcni is comjiosed of two sep.ir.ited thin 
lenses, each <»f which consists of glasses cemented 
together. Tin* analysis nuli(Mles that “ old ” aeliro- 
in.its should Ik* us<m{ for bolh component lenses, a 
conclusion not m acc‘»nl.in<e with modern practue — 
T J-' Connolly: New tyix’s ol levelling instruments 
using reversible lnibbl<*s. A true lev el can be obtained 
using reversible bubbles, as the mean of two ol»servn- 
lums from a single* stalion The theory is then 
applied lo (lie design ol various types of “ self- 
adjusting” levels and to the adjustmenl of .1 
collimator 

Paris 

Academy of Sciences, October 1 -M. Mbm ll.iller 

in the clinii :\ Lacroix The eomjxisition of the 
meteoriU* wlneh lull at S.imt-Sauvcur (Ilauto- 
(hiroiine) ni 1014. 'J'he examination by mctallo- 
graphu- nietliods jirovcxl Die presence of mc'tal 
(nickolifcrous iron) and (‘iistalile. with smaller pro- 
jiortions of chno-eiistatite. oldhaimte, inaskelynilo, 
ajiatih*. and gra])hit<*. A complete chemical analysis 
Is given, tli<‘ portion removable* by acids (mainly 
metalhe) iH'ing examined scjiar.ilelv —Emiie Picard ; 
H. G. /cnllicn.—Vito Volterra : The movement ot a 
Iliiid in coiit.iet wilh another fiiiid and surfac es of 
discontinuity.—Maurice Gevrey : The formation and 
use ot (rrceii’s functions in the inLcgratioii of linear 
partial differential equations of anv order whatever 
witli imaginary charactc'nstics—E. 11 van den 
Dungen : New technical applications of integral etjua- 
tions.—Antoine Zygmund ; On trigonometrical senes. 
— 1 < Jacques: Twonelworlcs the two tangents of whicli 
belong to linear complexes and the transformations of 
lhe<*(puitionsof thcsurfaces of constant lotaIcurvatute. 
— Serge Bernstein • The jirincijilc of .stationanty and 
gcncridlsations of Mendel’s law.—P. Stroobant and 
P. Bourgeois : Certain stars the movements of which 
are parallel and equal to that ol Die sun. —Paul Pascal • 
Tlie slow formation oi a definite compound in mixed 
crystals, Some anomalies m the rooUng curves of 
mixtures ot licn7.yhdciu*-anilinc and anisylidcnc-anilinc 
have been .shown to lx* due to the slow formation of 
a definite comjK)nnd of one molecule of the latter 
compound with two of the former.—Rene Dubrisay 
and Pierre Picard • The capillary phenomena 
manifested at the surface of separation of water and 
vaseline oil in the presence ot fatty acids and of 
alkalie.s. The drop v'ohime method has'been applied 
to the study of the clianges in the surface tension 
at the surface of separation of vaseline oil and aqueous 
solutions. The latter included solutions of caustic 
soda and stxlium carbonate, of sodium carbonate and 
sodium bicarbonate, and of caustic soda with common 
salt.—H.ilault: The soluble e.ster salts of starch and 
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the higher fatty adds. Ordinary starch, suspsAed 
iu a mixture of pyridine and toluene, heated 'twith 
lauryl chloride, gives a dilaurate of starch. 
of its properties and analysis are given.—Xd¥ien|J 
Guibhard : The Japanese earthquake.—E. Rothi . 
Earthquakes in France in 1920-21. A tahl# giving 
locality, time, degree, and epicentral region of nine 
earthquakes in 1920 and six in 1921. The greatest 
seismic activity was in the region of the Pyrenees.— 
E. G. Mariolopbulos: The formation of local Mediter¬ 
ranean depressions and the Norwegian theory of the 
" polar front.” The local Mediterranean depressions 
appear to be formed in accordance with the Norwegian 
theory of the “ polar front.”—A. Guilliermond and 
G. Mangenot; Cytologioal observations on the mode 
ol formation of essential oils. The method adopted 
is based‘on the selective staining power of mdoplienol 
bhic. The sections are made by hand or in the freez¬ 
ing microtome, stained, and observed in water. The 
H'sults oi the observations do not confirm the view 
tlinf there is a relation between taiinoids and essential 
oils —M. Prianichnikov : The ussnnilation of amraoiiia 
1 )\- the higher plants. The cxiienments cUed lead 
to the conclusiou that the plant, whether green or 
etiolated, absorbs ammonia encrgelictUly Ironi am- 
niomum salts. Nitrates must be redumi to ammonia 
ix-lorc absorption by the root, if m agriculture, the 
devclnymicnt ot the plant is roughly proportion<il to 
the rate of mtnlication, tin* anises are ol a secondary 
iiamrf ; anything which prevents mtrilicalion. such 
a- .!(1(1 reaelion (»r insunicient aeration, als<» prevents 
tlu’ devclo])mcnt of the higher pl.mts. .so that the 
nitnllcation is an uiiportant criterion of the condition 
of tile soil V. Lubimenko . The specific action of 
liglit rays ol various colours m yiiiotosynthesis. 

Wasiiinoion, J).C 

National Academy of Sciences (i’riMi. Vol. 0, No. 0, 
,Scpt('jnl)er).—J. Stieglitz : (i) A theory of colour 
production, liy reduction, o\-ery dye becomes colour¬ 
less, fonmng the ” Icuco-dye ” , by oxidation of the 
hitter, tlie colour is restored. IndophciKil owc.s its 
coloui to the combination within the molecule of a 
slvong positive o.Mdisiiig atom with a strong negative 
reducing ntcmi Colour intensity is increased by 
iiieieasing the rediieuig side willi a base. Tlic reduc¬ 
ing electrons .iie freed suilicieiitly from i«im-atomic 
re.slniints to permit vibrations which absorb a yxirliou 
of wliitc light, the complonieutary cokjurs appearing 
in tiu' dye.- A similar argument is tiseil to explain 
the colour of basic dyes biicli as pararosaniline. (2) A 
theory of colour production ' inorganic compounds, 
(’olour may be ]>roduccd by a loosely held electron in 
nn atom with an odd number of valence electrons 
(G. N. Lewis), by m^nz-atonuc or mter-niomxc oxida¬ 
tion reduction potentials, or by both the latter, in tlie 
manner similar to tiiat de.scribcd above in {1).—G. 
Stromberg : The lusyiiinicUy in the distribution of 
stellar velocities (see Naiukic, (October 20, p. 600}.— 
W. J. Luyten : On the mean absolute magnitudes of 
the K and M giants and tlie systematic errors in 
Lngononictric parallaxes. The mean absolute magni¬ 
tude of the Ko giants, assumed to be independent of 
their position in space, is about +0-7 mag. ; tliat of 
tlie M giants is about -0*2 mag. No large .systematic 
error is found in the Allegheny trigonometric paral¬ 
laxes.—C. E, Seashore : Measurements on the cxpre.s- 
siqn of emotfon in music. Musical expression can be 
conveyed entirely by the .sound wave: frequency 
determines pitch, amplitude mtemsity, duration of the 
single wave extensity, and the form of the wave 
timbre. All these factors can now be recorded and 
analysed ; e.g., the vibrato in singing is a synchronous 
pitch and intensity pulsation of about 6 os®lations a 
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second.A. Miller: Groups of order 2" in which 
the number of the sub-group of at leaatone order is 
of the form i +41^.—L. Thompson: Slk motion of a 
falling chronograph projectile. With 9 ^ xn.strument, 
neither the projectile being timed nor ' 9 ie projectile 
of the chronomph wtitch. carries the photop’ap^'; 
surface for tamg ^he r^oi^,.strikes a material odJa^ ’ 
during the expenntent.'' Corrpetions-are made for the 
influence on the early motion of the chronograph 
projectile of the magnet ftom wHmh'it is released and 
also for air resistance. The instrument measures with 
an error not greater than i /2,ooo,dootli sec. 

Cape Town. « 

Royal Society of South Africa, Aiigii.st 15.—Dr. A. 
Ogg, president, in the chair.—M. Rii^l: Preliminary 
note on the active principles of the.yellow tulip 
(Homeria pcUhda). The alcohol extract, after removal 
of the solvent, was separated into a water soluble 
portion and into a re.'>m. The former yielded crude 
alkaloid equivalent to 0-017 cent, calculated on 
tlie weight of the jilant material. Only Z} per cent 
of tins is water soluble, and the stems .uid leaves 
sc<mi to owe their toxic properties mainly, if not 
entirely, to this water soluble alkaloidi The alkaloid 
exerts a digitalLs-Ukc action on the circulation, and 
III large doses is a cardiac poison. Its action is not 
cumulitive. Tlie aciueons solution apjiears to coiJtt||p 
two other allmloids diilenng in tlioir 
towards organic solvents, as well as an orgaaiir-base. 
A primary amine and a vi-ry small amount of a 
glucosidc were detected. Extracts from the conns 
and slicatli-s contain active substances of the nature 
of a cardiac tome. They aa- very poisonous, ■and 
administeri-d to animals in .succe.ssive Hmall do.sc;s, 
llicv send the heart into llbnllation and cause .sudden 
(lealh. 

SviiNiiV. 

Royal Society of New South Wales, September 5.— 
j\lr. K. H. Gambage, president, in the chair.—E, H. 
Booth : Atmospheru- dust .uid atmosi>heTu: ionisation. 
A persistent nucleus -winch is ]>resumed to bo the 
Laiigevm large " ion rettuires tor eondensatton a 
siqiersaliiralion i-oy*?. corresponding to a diameter 
of i-i.s * 10-® cm , taking the dcn.sity as unity. This 
is nol'toimd in filtered air, nor does it grow in filterfld 
air. It may Ix' prcMiuced in filtered air if the air is 
bubbled through water, although the condensation 
can be m no way dc})endent on electrification effects. 
A ■' foreign ” nucleus is essential; electrification 
merely enables it to be recognised by mobility tests. 
—A K. Penfold ;ind K. Grant: The germicidal values 
ot Australian essential oils (exclusive of Knealypts) 
and their pure c<msUtuenls, together with those for 
some essential oil Isolates and synthetics. Pt. 1. 
When tested against B. typhosu'i, the pure con¬ 
stituents', as well as a numlx'r of isolates and synthetics, 
were found to poss(.*ss coefficients varying from 
6 to 20, ketones, alcohols, and a numbei of phenols 
pc)sscs.sing well-marked germicidal properties ; i per 
cent, suspensions of the bodies cxaTiiiacd were 
prejuired in yi per cent, ro.siii soap solution for 
cxannnalion. The phenol ethers*, safrol, and iso- 
salrol were found to possess coefficients of 11 to 12. 
Thymol manufactured m Svdney from piperitonc 
gave the same coefficient as tlie natural isolate. 25.— 
A. K. Penfold and F. R. Morrison: Preliminary note 
on the electrolytic reduction of piperibrne. The 
preparation m quantitative yicld'of isomenthor^ from 
piperitone by electrolytic reduction at 20-30® C., 
using a nickel cathode. A current density of 3-5 to 4 
amp. was employed with an E.M.F. of 6-10 volts. 
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he reaction being completed in 12-13 hours using 
:oo c.c. of ketone. Highly Isevo-rotatory samples of 
jipcritone yilded mentnonc of high dcxtro-rotation, 
;he semicarbazone of which melted at ir3‘* C. 
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Aeronautical Research. 


“ "P) ROGRESS in aeronautical research has, through- 
J. out the year, been continuous but slow.” 
This, the opening sentence of tlie report of the Advisory 
Committee for Aeronautics for the past year, indicates 
a measure of anxiety and leave.s the impression that, 
in the view of the Committee, insufficient attention is 
being paid to the researches wliich it advises. 

A further paragraph makes a note of the view that 
“ Funds devoted to research by trained staffs will gi\’c 
a better return to the State tiian the offer of large sums 
as prize money for limited line.s of attack on the 
prol»lem.s of flight.” The reference here is obviouslj' 
to the prize offer of 50,000/. for a successful helicopter, 
and it would appear that the Aeronautical Committee 
dissociates ilseU from that scheme. In all the.se 
matters, however, and under the most favourable 
conditions, tlie Committee can only tender advice; 
all executive action rests with the Air Ministry. 

In spite of a machine wliich, when dealing with 
scientific matters, grinds at every turn of the whe<|Is, 
progress is reported in many directions. A wide range 
of .subjects for research is dealt with but the degrees 
of urgency arc very variable. There are problems 
connected with the trustworthiness of aero engines 
and their economical running. Fire prevention in air¬ 
craft is studied by a special sub-committee, and 
recommendations have been made which may be 
expected to reduce substantially this type of flying 
risk. The properties of metals, particularly in regard 
to fatigue, are receiving much attention in view of the 
fact that aeronautics depends for success on the build¬ 
ing of light structures with a definite minimum of 
strength, and that the ordinary uses of metals in 
engineering practice do not call fur a degree of refine¬ 
ment essential to aircraft construction. None of these 
problems, however, possesses the present importance 
and urgency of a closer examination of the aerodynamic 
properties of aeroplanes than has hitherto been 
attempted. Flight under critical conditions is required 
with the necessary instruments for accurate observation 
by a trained staff. The bottle neck of research occurs 
precisely at this point; for there is no specific allocation 
of staff for scientific research. 

We have all had recent opportunities of observing 
the results of public inquiries into one or two cases of 
fatal accident arising during the use of civil aeroplanes. 
It may have been noticed that no blame is attached to 
individuals, and that the causes of the accidents are 
returned as unknown. In a certain sense no objection 
can he taken to such findings; indeed, they^n be 
heartily endorsed so far as personnel is concerned. On 
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the other hand^ it is believed that, so long as aeroplane 
design is based on unextended knowleidge, so long will 
the consequences of human error in the piloting of an 
aeroplane be severe. 

The preliminary cause of accident may ^ any one 
of a hundred and one things; in the great majority of 
cases Ihe final steps leading to a crash are the same. 
An aeroplane cannot maintain itself in steady flight 
at a speed below a certain critical value called tlie 
“ stalling speed,” a value which in the commercial 
craft of the day is rarely less than 50 Tn.p.h. The 
direct con.sequcnce of this is unimportant, but the 
secondary effect is vital since at 45 m.]>.h. such an 
aeroplane is uncontrollable. Usually the aeroplan(; 
first rolls violently, then puts its nose down and dives 
almost vertically into the ground at a speed of 70 to 
80 m.p.h. Tlie shock-absorbing mechanism fitted in 
the undercarriage never comes into operation. 

Every jiilot knows the .sequGn<-e of events and tries 
to avoid stalling at the same time us he is anxious to 
reduce his speed when approaching unfavouralfle 
ground in a forced landing: in spite of skill, the 
inevitable error happens on an appreciable numlKT of 
occasions. The rules for recovery fremt stalling are 
also perfectly well known, but in order to apply them 
the pilot requires a free fall of not less than 500 ft. 
If he is only 200 ft. from the ground the stalling of 
an aeroplane must lead to a crash. M\ist it always 
be so ? Tlie Aeronautical Kesearch Committee does 
not think so, as may be seen from the following 
quotation: 

“ The results already achieved at the Royal Aircraft 
Establishment . , . are distinctly encouraging, particu¬ 
larly os regards the full .scale experiments on stalled 
flight, and the Committee wish to pay a tribute to the 
skill shown by the pilots in their pioneer work. 

“ The present position is, however, that altlurngh 
maintained stalled flight is definitely possible, neither 
the stability nor the control of the ocroplune are such 
that fliglit near the ground may yet be regarded a.s 
safe, and since there do not appear to be any insuper¬ 
able difficulties in the way, there is a very strong case 
for pushing forward. . . 

Reading more fully in the report shows that the 
Committee believes in the possibility of ultimately 
designing aeroplanes which can be kept on an even 
keel in an emergency, and so touch the ground with 
apparatus specially introduced for taking the shocks 
of landing. 

The Air Ministry has responded to the advice of the 
Committee to the extent of ordering two special 
macliincs for the nece.ssary’ research. Tliis is, we 
believe, the first time in the history of British aero- 
*nautiori research that experimental conditions have 
had precedence in determining the design of an aero- 
NO. 2818, VOL. I 12] 
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plane, and the announcement of the fact by Sir Geoffrey 
Salmond at the Air Conference at the beginnin| of the 
year was generally welcomed and appreciated by-all 
branches of scientific and technical activity in aero¬ 
nautics. It will be some time before the aeroplanes 
are ready for use, and it is probably in relation to the 
conditions under which they will be used that the 
Aeronautical 'Research Committee has reason for 
anxiety. The present association of scientific research 
with routine experiment has been unfortunate, and the 
initiative in aeroplane design has—like the Schneider 
Cup—gone from Britain to America. All the important 
flight records,for .speed,height and endurance, are held 
by the United States of America, together with the 
palm for energy devoted to research. 

llie situation does not appear to be one which will 
automatically right itself, and the belief is growing 
that the remedy will only come by placing a scientific 
man on the Air Council. British business instincts, 
if one may judge from such an example as that of the 
British Dyestufis Corporation, still shy at the idea 
that scientific knowledge i.'^ required in the supreme 
administration, hut events will probably determine the 
i.ssue against them. In the meantime, one can only 
hope tliat the Aeronautical Rcseardi Committee will 
on later occasions be able to report that “ progress is 
continuous ” even if ” slow.” L. Bairstow. 


Biology at the Cross-roads. 

Emergent Evolution: the Gijford Lectures delivered in 
the University of St. Andrews in the Year jgzz. By 
Prof. C. Lloyd Morgan. Pp. xii•1-313. (London; 
Williams and Norgale, 1923.) 15.?. net. 


P ROF. LLOYD MORGAN’S Gifford Lectures de¬ 
livered at St. Andrews last year and now 
published are a con.structive essay in evolutionary 
naturalism which, he wam.s us, Huxley wgarid not 
accept, and that upon more counts than one.._ It is 
true that acceptance by Huxley, or by any one else, 
is inadmissible as a standard of reference for the 
verification of fact or theory in science; but the 
question at once arises : if the biological standards of 
an earlier generation are not those of to-day, w'herein 
and why are they not ? The occasion is not provided 
by Prof. Lloyd Morgan alone: in a multiplicity of 
forms the question echoes and re-echoe.s unanswered 
in the hearing of biologists who appear .strangely in¬ 
attentive alike to its insistence and its import. In 
tlie literature of systematic research, little enough of 
this appears; but in all kinds of periodicals less 
intensive and austere, and from all manner Of platforms 
approachable by a public, ill-informed possibly, but 
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certainly iimuisitive, the implied incertitude o£ biology 
provides unending material for thought. 

’it seems, mdeedj that the technical literature has 
ceased to reflect the form and content of modem 
biological inquiry, for what else is the significance of 
the fact—^if fact it is—that those who contribute 
preponderatingly to its mass and volume, workers and 
teachers in the universities, are, in their academic 
privacy, increasingly dubious' concerning the funda¬ 
mentals of their science ? Tribute is still paid to tlie 
Darwinian theory, some of it good coin, most of it 
lip-service unwholesomely rich in ambiguity. Behind 
the Darwinian theory arc its implications, very far- 
renching, inescapable, but for the most part disregarded 
and feared. Still behind, entering into and doing 
more than a little to guide the course of discussion, 
a .shady and scarcely mentionable background, is the 
fear of a democracy crudely godless. The kind of 
verbatim reporting and rapid snapshotting of Nature 
which to-duy passes as biological research can lead 
at best to a mere reduplication of the universe: 
to a vast library edition of the facts of Nature, less 
rather than more orderly than the original, and less 
profitable to consult with advantage. But that does 
not mean that the mode of attainment or the con¬ 
stitution of scientific knowledge has changed since 
tlic middle of the nineteenth century, or that science 
owes any obligation to social exigency or indivi¬ 
dual composure. The present slate of biology is not 
healthy. 

We liave brought these considerations to the reader’s 
mind because they constitute the essential circum¬ 
stances for the discussion of Prof. Lloyd Morgan’s book. 
It is on their account that the two aim.s of the work 
must be distinguished. One i.s an examination of the 
ideas constituting the modern theory of relations to 
discover whether they may not yield something of 
value for biology : the other is a personal affair of 
the author and of such of his readers who, with him, 
hold ^the proper attitude ” of naturalism to be 
“ strictly agnostic ” and yet “ cannot rest content ” 
with it. It has always seemed to us that satisfaction 
with Prof. Alexander’s view of deity is more intelligible 
in those who do not fully understand it than in those 
who do; but since this view, which Prof. Lloyd Morgan 
adopts, remains merely adjunct lo his evolutionary 
theme, we propose to turn to the aspect of his work 
which is of greater biological interest. 

The orderly sequence of natural events appears to 
present, from time to time, something genuinely new. 
Salient examples are afforded in the advent of life, of 
mind, and of reflective thought, while in the physical 
world it is beyond the wit of man to number the 
instances of “ emergence.” But if nothing new 
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emerges, “ if there be only regrouping of pre-<xisting 
events and nothing more, then there is no emergent 
evolution.” Prof. Lloyd Morgan accepts the fact of 
emergence, and its examples, ” with natural piety ” 
(Alexand^, which seems to mean little or nothing 
more than “ the frankly agnostic attitude proper to 
science ” (Lloyd Morgan). 

Relations in Nature may thus establish additive or 
resultant characters, productive of quantitative con¬ 
tinuity, and coexistent with emergence when it occurs, 
or emergent characters, which are qualitative, and 
always involve resultant effects also. In contra¬ 
distinction to “ the mechanistic dogma ” the emphasis 
is not upon physics and chemistry, receptor-patterns 
and neurone-routes, but upon their “ emergents,” inter¬ 
relation, as it were, in ever new relational orders. 
Modem physics has removed such a conception from 
the domain of metaphysics, and for better or worse 
it must be admitted, if not to the bosom, at least to 
the con-sideration of naturali.sm. The break is with 
vitalism, too, for ” if vitalism connote anything of the 
nature of Entelechy or Elan—any insertion into 
physico-chemical evolution of an alien influence which 
must be invoked to explain the phenomena of life— 
then, so far from this being implied, it i.s explicitly 
rejected under tlie concept of emergent evolution.” 
“ Alien influx into nature is barred.” 

What Prof. Lloyd Morgan claims to be emergent 
is “some new kind of relation,” and all new kinds of 
relation are incapable of prediction. Since relation is 
“ the vaguest term in tlie philosophical vocabulary,” 
it is well to understand the author’s use of it. Rclatcd- 
ness includes not only the relation-of-terms but also 
the lerms-in-rclalion. An atom is an instance of 
relatedness \ so, too, is an organism. ” Any concrete 
situation in which entities play their part, each in 
respect of others, is an instance of relatedness.” The 
relations upon which each emergent entity depends 
are intrinsic; new extrinsic relations accompany its 
emergence, the two kinds co-exisling “ inseparably in 
concrete fact.” Change is continuous : “the concrete 
world we seek to interpret is a going concern; , . . 
there is a carrying foivvard of old relations and the 
emergent advent of new relations.” 

From this point an effort is made to meet the meta¬ 
physical position in regard to the priority of mind to 
relations. Terms and relations spring into existence 
together. Throughout his treatment of rclatedness. 
Prof. IJoyd Morgan moves with the New Realists. 
The heart of the mutter for biology lies in what the 
logicians call the smse of relations, deemed here to be 
determined by natural direction, and in the characters 
of three-entity situations. Concerning the fiat, the 
author sees even in the thought-process a spacial 
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direction “ in the vi.al and the physical events which 
are correlated with it.” (bnceming the second^ he 
says we may have not merely “ the additive re¬ 
sultant o[ this duality plus that ; hut something 
more in their combination to constitute an integral 
whole.” 

Consciousness is to receive further treatment in a 
second course of lectures, hut under the subject of 
“ reference ” we have some hints concerning the 
writer’s naturalistic attitude. The analysis of related- 
ncs.s at the level of consciousness is difTicull, because 
consciousness is a correlate of vital relatedness at a 
very advanced stage of its evolutionary progress, 
“ requiring the effeetive go <if life us that requires 
the primary go of physical events, . . . linked with 
emergent (jualities at so high a level, and involving .so 
many kind.s of relatedncss of lower orders.” There 
follows an able discussion of reference below the level 
of reflective consciousness, from which Prof. Lloyd 
Morgan proceeds to his view of “ projicience,” f)cr- 
ceptiial referenee to a distance (Slierrington), reference 
of all objective characters to things at a distance 
(Lloyd Morgan). Projii'ience, he says, begins “ when 
mind or consciousness is .supervenient in the course of 
evolutionary progress, and takes definite form only 
when distance-receptors are differentiated on the plane 
of life. It presupposes the evolution of mind as an 
emergent quality of the psychical system correlated 
with the physical .system of the organism.” Mind is 
emergent in evolutionary history. When it comes, 
the “ particular go ” of events at the level of its advent 
is altered. This is so witii all emorgents. “So long 
as the words are u.sed in a purely naturalistic sense, 
one may say that the higher kinds of relatedness guide 
or control the go of lower-level events,”—^Wc arc not 
sure that tlrnt is not rather a dangerous sentence. 
What is the naturalistic sense of “guiding” and 
“controlling-”? The question comes back to us in 
reading the chapter on causation and causality, where 
Prof. Lloyd Morgan is under some difficulty to rescue 
the concept of causation (or rather “ causality ” as 
better adapted to his theistic position as we understand 
it) from the clutches of Mach and Bertrand Russell, 
who both desire the extrusion of the word “ cause ” 
from the philosophical vocabulary. 

We have neglected the author’s theism for the 
exposition of his naturalism because he himself regards 
the former as “ supplementary.” It is to be hoped 
that impatience with the crudity of much in current 
biological literature ims not clo.scd our eyes to opposite 
excess in Prof. Lloyd Morgan’s work, which, rightly 
understood, affords encouragement for the rehabilita¬ 
tion of biology on strictly nixturalistic lines. 

Tudor Jonfs. 


Mathematical Astronomy. 

(1) Cours de micanique cileste. Par Prof. H. Andoyer. 
Tome I. Pp.vi-1-439. (Paris: Gauthier-Villars et 
Cic, 1923,) 50 francs. 

(2) Cours d'’asironomie. Faculti des Saences Paris. 
Par Pmf. H. Andoyer. Premiere partie: Astro¬ 
nomic theorique. 3“ edition enli^rement refondue. 
Pp. iii4 455. (Paris: ]. Hermann, 1923.) 35 
francs. 

(3) Crundrtss der theoretischm Astronomic und der 
Geschichle der Planetentheorien. Von J. Frischauf. 
Dritte vermehrtc Auflage. Pp. xvi -v 248. (Leipzig : 
Wilhelm Engclmann, 1922.) 


(i) subject of celestial mechanics is dis- 

X. tinguished alike by the profound difficulty 
and the beauty of its problems. For more than two 
centuries it has been the object of research on the part 
of the most eminent mathematicians. Its literature, 
both in the form of theoretical and critical studies 
and of the most extensive practical calculations ever 
undertaken, is vast. For the most part the memoirs 
naturally presuppose a general familiarity with 
established methods and arc concerned with special 
phases of the subject. They will always leave room 
for the treatise aiming at a more introductory and 
systematic exposition. It may appear that in a field 
so intensively cultivated certain classical lines would 
have become firmly established, to the exclusion of 
any fresh and original treatment; that the po.ssibilities 
open to the writer of a new treatise would have been 
largely exhausted. That v/ould be to undervalue the 
richness of tJie field completely. We arc certainly 
fortunate in the possession of several such systematic 
treatises, of the highest quality. But when they are 
brought together, in all languages, they make no 
excessive number. It is probably safe to assert that 
no other branch of science is so completely free from 
superfluous works of this kind. Nor is the reason far 
to seek. There is no mercenary incentive to their 
production, and the only motive must be allied with 
sincerity of purpose. 

When therefore Prof. Andoyer modestly refers in 
his preface to the rashness of his undertaking after the 
works of Tisserand and Poincar^, he need not be taken 
seriously at all. Tisserand’.s is a most beautiful work 
of exposition, original rather in form than in matter. 
Poincare’s “ M^thodes nouvelles ” is a work of 
original genius, which left its author still free to find 
independent fields for his “ Lemons.” The very 
distance which separates these works in scope and 
manner would make it strange if they had exhausted 
the possibilitie.s of the subject for systematic treat¬ 
ment, and it is not true. It is indeed most effectively 
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disproved by Prof. Andoyer’s work, of which the first 
volume is now published. The author is not only un 
accomplished mathematician, whose official position 
places him in direct contact with the work of astronomi¬ 
cal computation on the widest .scale, but he is also one 
who has displayed an altogether exceptional faculty 
in the arid task of calculating mathematical tables, 
lie is therefore in an excellent position to make an 
instructive contribution to the subject of celestial 
mechanics, and his work will be received with gratitude. 

The present volume is largely concerned with the 
theory of the determination of orbits. This may 
sugge.st comparison with several classical works on 
tliat suljject. But the treatment it receives liere is 
distinguLshed by its manner of combining two distinct 
points of view, 'fho practical nature of the problem is 
always insisted on, and the need.s of the astronomi('al 
computer arc served by numerital examples drawn 
from actual practi«c. M the same time tlie subjiM't 
is treated n(jt as a mere prc('ursor, but a.s an integral 
l)art ol {'clestial mechanics. Tluis the priints of 
fimdanu'ntal uiipurtarK C receive a much more critual 
di .cus.sion than lias been usual in tho.se treatises which 
luu'c a more restricted j^raetieal outlook. A short 
digression on tlic method of least s(|uares is inserted 
tor the determination of a Kepleriun orint based on any 
number of observations, and a more elabonitc section 
on the tlii'ory ol inter|)ulation leads up to the calcula¬ 
tion 01 perturixUnms h\ numerical (luadrature.s under 
several torms. 

The volume <'oncIu(le.s with two chapters, oju^ 
developing the sitk's relative to elliptic motion and 
the other dealing with the expan.sion ol the disturbing 
function, as re(iuired in the theory of the major planets. 
The seiond volume, wliich will complete the work, 
will deal witii the iheors’ of the moon, the rotations 
of the earth and of tlie moon, and the theory of tlie 
Galilean satellites of Jupiter. 'J’lie whole will form a 
very valuable cuntrilnitiim to a .subject of wliich the 
interest, being many-sided, will not easily be exliausted. 

(2) Prof. Andoyer’s “(’ours d’astronomic,” of 
wliich tlie first volume now appears in a con.siderably 
modified form, has reached its third edition. To tliis 
sufficient evidence that it has met with a favourable 
reception in Trance, it may lie added that it Is an 
excellent e.xample of the. class of work to which it 
belongs. Its subject i.s what is generally known in 
England as spherical astronomy, though geometrical 
astronomy would lie a more appropriate name with 
proper regard to its matter and its method.s. The 
function of such works is to provide for the student, 
who already possesses the necessary mathematical 
equipment, an avenue to an exact knowledge of 
astronomy, apart from any deep acquaintance with 
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celestial mcchunic.s. Thus the contents ol the present 
volume may be summari.sed under its four .sections. 
The first book provides an introduction to spherical 
trigonometry and spherical co-ordinate.s in general. 
The second introduces tlie usual syslem.s of astronomical 
co-ordinates and time, and explains the reductions for 
refraction, parallax, and aberration. l^reiTS-sion, nuta- 
tion,andUme form the main .subjects of the third book, 
which begins with an outline of the ideas of dynamical 
astronomy; a mniplementarv cliajiter on the deter¬ 
mination of an orbit from tliree oh.servations 
(I.agrangc’s metliod) might he transferred from the 
end of the volume, if indeed tlie iiulusion of this 
chapter ran l»e ju.stified at all. The inurth and last 
liook deals very fully with the <'alculatinn of eclipse 
plicnomena, and the volume ends with a note on the 
ecclesiastical calendar. It will he seen that the.se topics 
mainly follow familiar lines of rhoiec, and, as w'ould 
he expected from the author, llic treatment is through¬ 
out sound and scholarly. 

Rightly or wrongly, we approacli this work from the 
point of view of tlie general mathcmatieal student 
rather than of the professional astronomer. The 
latter, as a speeiali.st, must be jirepared to dig deep 
lor his knowledge. 'Hie lornicr will find here a selection 
of fundamenlul problems treated with fullness and 
ac‘adcmi(' elegance. Whether sucii a work will inspire 
liini with a true and abiding interest in astronomy 
appears more doubtlul. The author is prnliably 
addressing hiinsell to a more advanced type of student 
than we have m mind, and notliing could be more 
unjust than to express disappointment with a work on 
the ground that it doe.s not lulfil a purpose wliich was 
never intended by tlie writer. There is, however, 
room for an introduction to astronomy addressed to 
tlic matiiematiruin who has no {irofessional aim in the 
bcienee, and for tlie ideal book of this kind we may 
still have long to wait. 

(3) Dr. h'nschauf’s work has also reached a third and 
enlarged edition, liut in lliis case the fir.sl edition 
appeared more than fifty years ago. This vitality it 
owes to genuine merit, for in a short compass it has 
provided a succession of German students with a 
concise luid lucid introduction to the problems involved 
in the dctcmiinalion of orbits. Tlie elementary 
section on Kcplerian motion follows closely the lines 
of the Tkeorta Motus, and the practical methods wliich 
arc then explained are those of Olhers for the parabolic 
orbit and of Gauss for the elliptic orbit. The outlook 
is thus in a sense restricted, though the modifications 
intr#duced by Gibbs are explained and some indication 
is given of the method of calculating perturhations 
by mechanical quadratures. But the distinguishing 
feature of the work lies in its historical sections, which 
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triKv the (li‘\ elopment of planetury theory irum the 
tinw of tin; Greeks throuffh Kepler to Gauss. In no 
sense is this account complete, any more than that of 
the modern methods of calculating orl)its. It is 
nevertiicless well that the student should have a dear 
idea of the Ptolemaic ,s\'st<‘m and of the actual sto})S 
!)>’ uhich Kepler was led to hi.s epoch-making dis- 
coveric-s. Witlioiit its Iii.stfiri<'a] background the study 
ol astronomy loses much of its intert'st, and the realisa¬ 
tion of this fact has proba])ly much to do witli tlie 
continued demand for Dr. Prisdisiuf's lH)ok. which is 
to be inferrefl from its rcajipearunce ]]. ('. 1». 


Medieval Science. 


A History oj Magir and Experimental Science diiritif^ 
the Eirst 'I'h/riecn Centuries of our Era. Jty Pn)f. 
Lynn Thorndike. Vol. Pp xi + S^s. Vol. 2. 
Pp. vin 1036. (New York; Tlu- Macmillan Co.; 
i.ondon: Macmillan and Co., ].td.. 1023) 2 vols., 
io dollars. 42V. net. 


'^T^'lILvcry important work recently issued by Prof. 

1 Timrndike is a monument ol learning scientific¬ 
ally marshalled. It niark.s a period in the history of 
medieval .studies, wliieh it will influenci' in soinewlmt 
the same way that anthropology lias Ix’en affected by 
“ 'i‘hc (Joldcn Hough." a iiook witli wliidi it has many 
])arallels. Prof. Thorndike has produced a work wliich 
in cNery sense is worthy of the name of ‘•scientific.” 
ile curries on the e.xjiloration of magical ideas be\on(l 
the level ol civilisation at whicli anthnipologists are 
accuhtumed to stop, and he demonstrates the same 
ideas current in the higlily sojihisticated atmosphere 
of the scholnslii Middle Ages, 

l''iv)m 1 Ik‘ title over the introduction to the work, 
namely. •’.\ llistorv of Magic and Kxjierimcntal 
Scieni e and tlieir Relation to Cliristian Thought,” etc., 
the reader miglit be le<l to expect a polemical cxjxjsi- 
tion of a definite point ot \iew towaids .some of the 
great pnihlems of inirnan existence. J’rof, Thorndike, 
howiwer. [iresents us >mi1i an imnien.se ioDeidion ot 
facts with the object of adding to our knowledge of 
the history of tlioughl, nitlier tlian oi proving any 
prcN’iousl) lorrnulated thesis. " Magic.” “ Lxjieri- 
mentiil Science,” " Christian Tliought ” arc rather 
chosen as headings to help tlie .sludent towards 
evohing some order in the mass of material. TIk* 
C(inccplion> expressed Ii)’ each ot these modern terms 
can in turn throw a lurtiier light on the hislor)' of 
tliought, for it is ideius rather than the practices to 
which they U‘ad on which Prof, 'riiorndike has focussed 
his discussion. “ Magic represented a way of looking at 
the world. Jn the case of primitive men and savages it 
is po.ssible that little thought accompanied their action.” 
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Hut until such thought develops a purposive and ration, 
basis, tfic doing.s of man cannot be distinguished as eitiu 
religious or scientific or magical. Even magic implic 
such purposive mental .states, and so may be viewei 
from the point of view of the history of thought. 

An attempt is made to trace a relationship of somi 
of the most important manifestations of mental lih 
during tlie long period under con.sidcration. Thin 
in one age Prof. Thorndike find.s the germ of ('onceptiom 
more fully developed by anutlicr generation, and 
gradually undergoing profound modification througl: 
.succeeding y'cars. More than half of the w’ork deah 
with tlic twelllli and thirteenth centuries, hut thi 
author fully justifies hi.s contention that ihi.s period 
can only lie understood when \’ie\ved as tlie outcomt 
of Greek, Liitin, and eurh' ChrLstian thought. 

The l^roiid survey' oi the hook criable.s us to cun.sidei 
lumian thought throughout the period con.sidcred a^ 
something like an organic whole. 'J’he sen.se of con¬ 
tinuity and inUTrcIutiunship is strong througliout 
” It seems to me,” says Prof. Thorndike, ” lliat in tlu 
present stage of research into and knowledge oi oui 
subject, sounder conclusions and even more novel one^ 
can be drawn by a wide comparative survey than h\ 
a minutely intcnsi\T and exhaustive study of one mar 
or of a lew years.” It would lie a mistake, however 
to think tliat no iiiten.sive study lia.s gone to tlie prepant' 
lion of these voliiuK's. They are indeed a mine o 
erudition, and will be indispensulile lor reierence b\ 
all wlio ha\e to treat of medict’al lile or thought 
They present a rejiertor) of what is known as to tlu 
lives and woiks oi an immense nuinlier ot \S'e.sterr 
writers uj) to tlie fourteenth century, and an invaliiahli 
record ol the wherculioiits of much unpuhli.shci. 
material scattered througliout the great libraries 0 
I'Airojx*. Nor is the study limited to uell-knowi 
names. Thus, the reviewer has long been interestec 
in an obscure text of ICnglish origin known as thi 
” Serrela Philosoplioruin,” wiiich combines in licteru 
geneoiis fashion technical and cheinii’a] recij)(-;.s, con 
juring trick.s and riddles, mathemalicul and inusica 
lore, and astronomy. 'I’his entertaining work, thougl 
it enjoyed considerable popularity in fourteenth- ane 
fifleentli-ccntury England, iius hitherto been o\er 
looked by medievalist.s. But it has not escaped tlu 
vigilance of Prof. Thorndike, who gives an interesting 
and succinct account of its contents, ajid has nbservei 
that it embodies a composition by the thirteen th-centurj 
Jtidian writer, Peter the Pilgrim, on the magnet anc 
its use a.s a compass. The point is of some importance 
as Peter Peregrinus was the first writer on the marinerk 
compass whose works have come down to u.s. 

This stniy' example could no doubt be paralleled b} 
the experience of many students w'ho will find in Prof 
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Thorndike’s pages material throwing light on their 
own special studies. Medieval students may indeed 
be conjjratulatcd on the appearance of a work which 
will lighten their labours and illumine tiieir path. Nor 
is it only the specialist to whom it will ap])eal. Many 
are puzzled hy the extravagant claims sometimes made 
to-duy for the Middle Ages.” An attempt to pene¬ 
trate the mass of medieval literature will prol‘jal>Iy 
produce a strong reaction from any such conceptions, 
but the ordinary reader is lialde to retire V 5 mqiiish<-d 
before lie has covered a tithe of the material or gained 
any broad view of its cniirsc. Sucli readers will lx? 
grateful to find in these volumes a thoroughly readable 
presentation of medieval thought, wliile every jiagc 
provides ex idence of the sources where each stiitement 
may be verified. The admirably full and well-arranged 
indices are a \’ery welcome element. Prof. Thorndike’s 
work undouiitedly takes rank as an important exm- 
trilnition to the history of civilisation. 

Dorothea Walky Sinoer. 


Chemical Works of Reference. 

(1) A Coniftrahemive Treatise on Inorganic and 
ThcoreticaK'lieniistrv. By Dr. J. W. Mcllor, V0I.3: 
Ci(, Ag, All, ('a, Sr, lia. I’p. x 1 937. (London* 
Longmans, Oreen and Co., 102,^) net. 

(2) A Dirlionary of Applied Chemistry. By Sir 
i’vdward T]i(»ri)e. Vol. 4: L-Oxydistlin. Revised 
and enlarged edition. Pp. vni + 740. (London: 
T.ongtnans, (Irecn and Co., 1022.) (>os. ticl. 

(.5) Tc.\l-ho()li of liwrganie Chemistry. I‘'dited by 
Dr. J. Newton i'Yicnd. V(j 1 , 9, Part i: Cobalt, 
Shhrl, and the Klemenii of the Platinum (iroup. By 
J. Newton Friend. (Grifiin’.s Scientific Tcxt-luioks.) 
Second edition, revised. Pp xxv A (D)ndon : 
C. Gnfiin and C,o., Ltd., 1922.) j8v. net. 

(1) ^ I 'HE third volume of Dr. Mcllor’s great treatise 
JL deals with the two triads, copjXT, silver, 
gold, and caDium, .strontium, barium. In a work ol 
reference tlie order in which tlie elements arc taken is 
of ies.s importance than in a text-book, but the scheme 
adopted in this volume has certain di.sadvantage.s. By 
considering the alkaline earths as a group, the autlior 
has been able to bring together on one page the ternary 
diagrams for the systems GaO-raCIj-HjO, and 
SrO-SrCla-HgO, and in general has secured the 
advantage of being able to de.seribe the strontium and 
barhim salts as variants of the more familiar calcium 
salts; but this close association of the metals of the 
three alkaline earths makes it all the more remarkable 
that the element magnesium .is not even included in 
the same volume, so that magnesite and calcitc are 
separated as widely as possible from one another. The • 
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interpolation of copper, silver, and gold between the 
alkalies and the alkaline eartlis is, of course, a con¬ 
cession to the law of octaves us expressed in Mendcleeff’s 
.series of thirteen short periods. 

In addilioii to the disadvantage of .separating the 
alkalies and the alkaline earths, the arrangement 
suffers from tlic drawback that copper, sih'er and 
gold may he regarded as forming a first .stage in the 
winding up of the anomalies* of the metals of the 
tninsition scries. They therefore exhibit, in an 
attenuated form, the influence of the phenomena of 
co-t>rdination, wliich dominates so fully the chemical 
properties of the elements wliicii iniinediatelv precede 
them in the pcriodii* clas.sification. It is therefore a 
real disadvantage that the wide range of amines and 
of double salts whiih are formed by tlicse metals arc 
described at a singe when the theory of co-ordination 
has not yet Ixien discussed. 

In bi.s preface the author stales that he lias been 
much pleased with the general reception which the first 
two volumes liave received. The reviewer can confirm 
from his own experience the value of the autlior’s 
ln*alise, even at the present stage, when scarcely half of 
the work is avuilalile for reference, and is confident tliat 
the treatise when complete will be of very great servii'e 
to all .serious student.s of inorganic chemistry. 

(2) The fourth volume of the new edition of the 
“ Dictionary of Applied (’hemi.stry ” covens the section 
from L to O, wilii the exception that the articles on 
o\>'gcn. ozone*, cti*., are held over for a later volume. 
In the section m)W published there has been a con- 
.siderable expansion, tram 600 to 740 pages. While 
mo.sl of the principal articles in the \'oIume have eon- 
iributed something to this increase of length, the most 
notable <*luinges are to lx* tound in the serie.s of anicle.s 
under the lieading “ Nitrogen.” The article on 
nitrogen itself <l«es not ajipear to have been altered 
very greatly ; but in writing the section on the manu- 
fai'ture of nitric acid, l^rol. Hart ha.s secured the 
collalKimtion of Dr. F. C. Zeisberg, of Du Pont dc 
Nemours and Company, and a completely new series 
of diagrams is given to illu.strate modem practice in 
tile manufacture of this arid. In addition to thi.s, the 
earlier article on the utilisation of atmospheric nitrogen 
has Ix^en replaced hy an article of nearly three times 
the length hy Prof. J. R. Partington, in which a much 
fuller account is gi\ en of Uie various proce.sses for the 
fixation of nitrogen and of the methods used for the 
oxidation of ammonia to nitric acid. 

(3) The second edition of Dr. Friend’s text-book 
requires only brief comment, since very little alteration 
has been made in the book, apart from the addition of 
some notes on the detection and e.stimation of the 
platinum metals. It is, however, noteworthy that the 



648 


NATURE 


[Novemuek 192 


jKTiodH' lahlc, whiih loniis Ihc inmtisjuece of the 
volume, doiii not nive the atomic numbers of the 
elements- an (imis.shm winch should certainly he 
rectified when u further edition of any of these volumes 
is CHlIecl for. The value, of this partieuUir volume ' 
would also he inin h increased liy a fuller .appreciation ' 
of the ])art played hy co-ordination in the formation 
of so many of the <'oinpomnls (d tins jjroup of elements. 

Our Bookshelf. 

KIcfIrnns, Klednc IlVmes and llhrc/ew Tr/c/dnmy: 
Heinji a Refyroihution v'ith some AmfiUlkatioti oj the 
Christmas Leetures (i/dli Course) dcUt'ered at the Royal 
Insiiinlfon oj (Ireai linlain, December, ig2i, January, 
11)22. Ily iTof. J. A. Idemin^o Pp. viii t 326, 
(London : 'I'he Wireless lYcss, Ltd ; New York : 
The Wireless Press, Inc.., 1423.) 75'. fW. net. 

SiMi'i.K and CM'cIient rtescrii»tions are first given ol the 
^ihcnomenu whu li take place when waves are pnalueed 
in lifjuids and gases 'I'he author then gives an account 
of tile architecture of atoms us imagined by modern 
physicists. The Rutlieriord atom is taken as the 
standard and the Idum I< flolir metliod, in which 
atoms are .supposed to radiate energy, is desiribed 
The concluding jjorlion of the hook is <»n radio-tele¬ 
phony and will he \ery lielidul to the intelligent 
amateur. 

I'rof. Pletning’.s discussions arc on orthodox lines, 
*lnit WK were disap]K)inted that lie does not throw more 
light on tlic mci liani.sni of Planck’s quantum theory. 
Many uf the numerical results obtained are wonderful 
and are corroborated in the most marvellous w'ay hy 
other methods. Put the modus opcrandi is still a 
my.stery. In <U’scnhing the Michelson-Morley ex])en' 
ment it is stated that it proves clearly tlutt the velocitv 
ol light IS indepindent of the motion of the source 
of liglit or of the oh.server. We are not justified, 
however, in accepting this statement if an evplana* 
tion can he given whicii satisfies tlie aree])ted canons 
of me<-hunical science. Such an ex])lanation was given 
by Kitzgcralri. The dragging in of space and time 
“ frames ol reference ” does not lielp the ordinarv 
reader. We are gla<l the author adheres as far as 
possible to tfie laws of clas.sical dynamics. .Some men 
ol science arc wondi'ring how much of modern theory 
will remain wluii all the lafKiriously <*onstnJ(Tcd 
scalTolding is removed. 

Poems of Silence: Pages oj Indian Earth History. Hy 
K. A. Knight llallowcs. Pp. xh-(-40, (London; 
Krskine Macdonald, 11)23.) ^-P* 

.Mk. K. A. Knuiht VIai.lowi'.s has worked for eighteen 
years on the staff of the (leological Survey of Indi.a, and 
the licauly and dignit\ of the country that he has 
studied have appealed to his poetic sense. In a series 
of sonnets, he touche.s on the origins and the decay of 
the rocks that control some of the nohle.st scenery of 
the earth ; and again and again the bright hue of a 
delicate flower, .springing from some cleft in a forbidding 
pUteau or a torrent-carved ravine, lifts his thoughts 
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from tile earth to the great ilystery that is worshipped 
under many names. We must not expert Wilde’s 

O lonely Himalayan height, 

Grey pillar of the Indian sky, 
or 

’Hic almond groves ol Samarumd, 

Hokliar.i, where red hhes blow ; 

hut we cannot hel[) remembering what use Marlowe 
made of the resonant names th.at reached him from the 
P'la.st. Mr. Hallowc.s does not rise alwive the Gazelteer 
of India vvitli su<h lines (p. 23) as “ In Huniia, in the 
district of Magwe.” The sevcntli sonnet shows, how¬ 
ever, that he has achieved a mastery oN’er a difficult 
form of verse, and the simple opening lines, oddly 
enough recalling Dante, lead on tn effective geological 
exprcs.sion at the dose. Elsewfiere the “ science ’’ is 
a little clouded hy such yihrases as “ molten fire ” and 
“ powers exhiliiled by ffame in bygone time.” The 
eleven words describing foliation in Sonnet XV, are 
ui-curate enough, hut leave the lavman somewhat 
cold. 

Ergehmsse der exaklen Katurwissensihnjien. llcruus- 
gegebeii von der Sihnftliatung der Salimvissen- 
schajlen. Fp. iv'f403. (Berlin: Julius Springer, 
1922.) los, 5rL 

Thk first annual volume of this new review of the exact 
natural sciences covers an immense terntimy m u tery 
tborougl) manner: ami it i.s evidenl tliat this, and the 
future volumes, will !>c an essential requisite m ewery 
physical library. Astronomy, relativity, statistical 
meclianics, the vibrations ol rotating shalts, Nenist's 
thermal law, radiation, Lontuct potential, chemical 
kinetn-s, photochemistry, electrolytir dissociation, 
X-ray spei'troscopy, crystal structure, atomii' and 
.spectral tlieory, the theory of hand .sfK-clra, photo¬ 
electricity and j)!mloluinmesceni e. and the periodic 
system ol the elements are treated by authorities who 
have contnlmted to the recent remarkalilc dewlop- 
inents of thesuhjcits with which they deal. In this 
initial volume most oi the reviewTrs ha\c attempted to 
give a general atcoiml ol the present stale ol the 
subjects rexiewed, and the bibhograpiiies which ac- 
<-omjKiny their [lapcrs appear to he very coinprehen.sive. 
The latter should prove \ ery valuable ; they cover the 
ground up to ig22, and intlude work by ICnglish and 
American physicists, the \alue ol w-hich is fully recog¬ 
nised in the text. L'uture volumes will he devoted 
more specifically to progress made during tlie year 
under review, the object being to give a general view 
of the ])rugress made without details of individual 
publications. 

Opere di Paolo Celesta. Serie si'ientifiea a cura di 
F. Raffacle della K. University di Roma. Studi 
biologici. Con prefa/.ione di Ovsvaldo Fnlimanti. 
Fp. xii -1-420. (Roma: Dr. G. Bardi, 1923.) n.p. 
Paolo (iELi-isiA was burn at Genoa in 1872 and died 
in Rome in 1916. He was attracted to the .study of 
natural science and began hi.s scientific training in 
the laboratory of comparative anatomy in Genoa, 
I and soon took up the investigation of the sponge 
I Suberites and its symbiosis with the hermit crab 
1 Pagurus, his account of which forms the first paper 
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ill this volume. He then turned to experimentJil 
work on the ventral nerve-cord of the rock-lobster 
Palinurus, and on tlie reflex mechanism of the chela 
oi the crayfish. He built a private laboratory on the 
shore of Lake ('orno, but his scientifK' work was inter¬ 
rupted by another project - he founded the Rivista 
di Scienze biologiche and wrote for it many critical 
articles and reviews. 'I’he death of his father and of 
his faithful laboratory assistant caused him to suspend 
his researches, and he turned larj^ely to philosophy, 
llis friends have deluded to reprint a selection of his 
earlier papers and of liis unpublished w’ork, and the 
present volume, which is excellently produced, forms 
the first instalment. It con.sists of eleven original 
jiapers—on tlie .subjects noted alxive and on |;ralt 
hvbrid.s, tlicir .significance in regard to heredity and 
acquired characters, the transformation of the wild 
bee into the iiive bee, etc.—sixteen re.views and articles, 
and a reprint of ins thesis on progre.ssive heredity. 

Handhui'Ji der /.oulogie: eine Naturgeschichte der 
Shimme dei Titrveiches. Begrundet von Prof. Dr. 
Willy Kukeiillial. llerausgegebcn von Dr. Thilo 
Krumbach. 1‘lrster Band: Protozoa, Porifeia, 
('mlenlerala, Mesozou. Krste Lieferung. P[>. 102. 
(Berlin und Leipzig: Walter de Gruyter und Co., 
ig2,p) (j.v 

Tins forms the first part of Vob I. of a handbook of 
zoologs, to lie completed in five volumes, m the pre- 
jiaratmn ol whicli about forty autliors have agreed 
to lake i)Uft. .\n introduction (50 pp.) to llie Protozoa 
by Prol. Rhumiiler is followed by an account (60 pp.) 
of tlt<‘ RInzopoda by the same author and of the 
Flagellata bs Dr. V. Jollns, and by the first few pages 
of the section on the Sporozoa by Prof. .M. Hartmann. 
After the general account of each order is given a scheme 
of clas.sifKution into sub-orders, groups, families, and, 
in some ca^es, genera, witfi short diagtmses of ea<'h. 
While the treatment of must of the group.s is adequate, 
the verv lirief account of Rntamoeba is not consonant 
witli the importance of this genus, of wliich no figure 
is given. The latest rcfcrence.s in tlic list of works 
on Rliizopoda relate to papers published in 1916, and 
tins suggests tliat publication lia.s been delayed. Tlie 
section on the flagellates contuin.s a numlicr ol good 
new figures, and the list of references includes papers 
jmblislied in i()2i and 1922, fmt the account of the 
collared flagellate.s is very sliort and inadecjuate. 

Plane Geometry for Schools. By T. A. Beckett and 
F. K. Robinson. Part 11., with Answers. J’p. 
Viii + 241-45^'^ 4 V. (London: Rivinglons, 1922.) 55. 
Messrs. Beckett and Robin.son’s interesting attempt 
to combine the main propositions of formal geometry 
with the extensions included in the easier portions of 
" modern plane geometry ” und with the fundamental 
notions and applications of trigonometry, U continued 
in the second part of tfieir work. The first part was 
noticed in these columns on June 10, 1922 (vol. 109, 
p. 737). The second part consists of three sections. 
Section iv. deals with areas, extensions of Pytliagoras’s 
theorem, and the properties of chords and tangents of 
circles, with incidental reference to radical axis, 
graphical solution of quadratic equations, etc. In 
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.section v, we have inequalities, ma.xima und minima, 
and regular polygons. Section vi. deals with ratio and 
proportion: applications to trigonometry arc then 
given, as well as centres of similitude, inversion, ])ole 
juid polar (witli a little on unharmonic ratio). Tlie 
treatment is pleasant and masterly, and the whole 
work can be higlily recommended. S. B. 

PnnUnf' Telegraph Systems and Mechanisms. By Tl. H. 
Harrison. (Manuals of Telcgrapli and Telephone 
Engineering.) J’]>. xii+ 435. (London: Longmans, 
Green and Go . 1923.) 2i.s'. net. 

This volume w'ill be most useful as u w'urk of reference 
to de.signcrs of telegraph machinery. It w'ill also he 
useful U.S a text-hook in telegraph administrations. 
The book ha.s been very carefully compiled ; the 
cliimr.ims, of which there are 420, are excelletrt, and the 
latest mmlcrn ajiplieations including high frciiuency 
multiplex methods, lioth for land and submarine cables, 
are fully described. There is now considerable over¬ 
lapping of the sciences of telephony, telegraphy and 
radio-communication, many of the same devices being 
used in each. It must l>e admitted that at present, 
dcNclopraent in all branches of the art id i-ommunica- 
tioii is taking place most rapidly in the United States. 
Communication .service in that country is such a large 
undertaking llmt systematic research can be carried 
on intensively on u s<ale that exciUs the w'onder and 
envy of KuiofK'un engineers. In Britain, the home 
demand for a])]>aratus Is eomjiiirutively on a niueli 
smaller scale. 

lixpenniefital Phvsical Chcniislry for Students tn the 
Medical and Allied Services. By Dr. lb S. Neuhuusen. 

5.T (I’hiladeljdiia : H. N. Riidley, £>14 Arch 
Street, 1923.) 1 dollar. 

I>R. NKUnMJ.skN's work is in the form of a pamphlet 
rather than of a book. 'I’he physio-cliemii-al exercises 
which he descrilies are all related directly to bio¬ 
chemistry or medicine ; thus, measurcinenisol freezing- 
point depression, electrical conductivity, the con¬ 
centration of hydrogen, sodium and clilorine ions, 
viscosity, refractive index, eU ., are all carried out with 
scrum ratlier than with mure commonplace solutions ; 
and the rate of inversion ol cane-sugar is studied in 
the form of an inversion by invertase in place of the 
more familiar inversion by acids. In view of the 
growing importance of physical measurements in l)io- 
cheinisiry llie appearance of a work of this chara<'ter 
may be heartily w'cleomed. 

A Text-book of Physics. By Dr. R. S, Willows. Third 
edition. Bp. viii + 48 + 4^8. (London; E. Arnold 
and Co., 1923.) 95. net. 

The call for the third edition of this useful text-book 
has given the author an opportunity to add a chapter 
on the conduction of electricity through gases. The 
McLeod gauge is first described and a brief account is 
given of tlie electric discharge in a vacuum tube. Then 
follow experiments on kathode rays and positive rays, 
and paragraphs dealing with X-ray.s, ionisation in 
gase.s and radioactivity. A chapter of a similar kind 
on electromagnetic waves may be suggested ior a future 
edition. 
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Letters to the Editor. 

\ The Eih/or does uof hold kim-ielf re^pmsibie for 
opinion\ expressed by his correspondents. Neither 
con he undertake to return^ nor to correspond •aoith 
the Vinters of, rejected manuscripts intended for 
this or any other part oj Naturf~ No notice is 
taken of anonymous communications.\ 

Psycho-Analysis and Anthropolojjy. 

'lUit infcdion by ])sycli(»-:m:iivs«s oi the iieighlwnr- 
ing fields of scieuce—notably that of anthropology, 
■folklf)re. and so<.i<>l(igy~has l>een a very rapitl anti 
somewhat inllannnator\ process. The votaries of 
J-'rend, or some among tliem, have (hspl.uwl in their 
missionary /eal an aimimiL of dognialism and of 
aggressneiiess not caknlatetl to .lUay the prejmlice 
aiiii suspicion which usually greet every new cxtcn.sion 
of tlu'ir theories Some ot their critics, on the other 
liarul, go so far as to dismiss all antliropologieal 
ctmtrihiition.s of I'Ycud and his scliool as utterly 
preposteious ” au<l “obMoiisly futile," as "an 
intrigue with JCthnology winch threateiLS thsaster to 
both parties,” as " a sinking demonstration of 
reductio ad ahsiodiim'’ (Prof. Jilliot Smith iii Rivers’s 
‘‘ J’svciiulogv and i’ohlies." pp. 141 145). This is a 
haish juflgineut and it cairivs much weight, coming 
Ironi one by no means liostile to psycho-analyMs and 
thoroijgdily wtill actpiainted with anthropological 
prtiblcm.s, especially tliose discussed by Trend and Ins 
school Tins seems the iigtit moment to consider 
impartialU. without enthusiasm or prejmhcc, the 
scope, importance, and value of Kreiul’s contribution 
to anthropology. 

Through the initiatise and under the direction of 
Prof Sehginun, who at th.il tune w.is engaged in 
practical psyi ho analysis of war ncurosc'S, 1 have 
b{*on able I0 appl> some of Freud's conclusions dinrctly 
to savage psychology and custxnns. while actually 
engaged in field-work among the natives of Kastem 
New (hiinca. 

Freud’s fundanienUil coneentlon of the (Kdipus 
cniTipIex contains a sociological as well as a psvclio- 
logical tlieory. The jisvchological theory declares 
tliat much, i*i not all o( human menial life has its 
root in infantile tcndcmics 0/ a ‘‘libidinous" cluir- 
aclcr, repressed later on in childhood by the patcrnul 
authority un<l the atmosphere of the patriarchal 
family life Thus there is mrmed a “ complex " in the 
unconscious mind of a parricidal and " inatrogaimc " 
nature. TI10 sociological implication.s of this theory 
indicate that throughout the ilevclojiinent of humanity 
there must have existed llie institution of iiulnidual 
tainily and inarnnge, with llie father a.s a severe, nay. 
ferocious ])atriarch, and with the mother icpresenting 
the pnnciple.s of alfeclujii aiul kindnc.s.s, Freud's 
anthropological views stand and fail with Wester- 
marck’s theory of the antujuily and permanence of 
individual and monogamous marriage. Freud him¬ 
self assumes the existence at the outset of human 
ilevelopment, of a patriarchal family with a tyrannical 
and ferocious father who repressed all the claims of 
the younger men {of. " Totem and Talxio," chap. iv. 
5, and " Massen-l’.sycliologie und Ich-Analysc," chap. 
X.). With the hypothesis of a primitive promiscuity 
nr group marriage, Frcud’.s theories arc thoroughly 
incompatible, and in this thev have the .support, not 
only of Westermarck's classical researches, but also 
of the mo.st recent contributions to our knowledge 
of primitive sexual life 

When we come to examine in detail the original 
constitution of the human family—not in any hypo¬ 
thetical primeval form, but as wc find it in actual 
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observation among present-day savage.s - some diffi¬ 
culties emerge We find, for example, that there is 
a form of matriarchal family in wditch the relations 
between children and progenitors do not exist in the 
typical form as retpnred by J-'reud’s hypothesi.s of 
tile (Jidipus complex. Taking as an example the 
family as found m the coral archipelagoes of Jkt.slern 
New Gnintia, where 1 have stiuhed it, the mother 
and her brother possess in it all the li^gal polestas 
The mother’s brother is the " ferocious matriarch," 
the father is the affectionate friend anil heljier of his 
children He has to win for himself the friendship 
of his .sons and daughters, and is frecpiently their 
amuable ally against the principle of authority 
r<*presented by the maternal uncle. In fact, none of 
the domestic conditions required for the sociological 
fuifilmcTit of the (Kchpus complex, witfi its repressions, 
exist in the Melanesian family of JYistern New 
timnea, as i shall show fully in a book sliortly to be 
pubhshtxl on the sexual life and family organisation 
of tiiese natives. 

Again, the sexual repression within the iamily, the 
taboo of incest, is mainly directed towards tlie separa¬ 
tion of brother and sister, although il also divide.s 
mother and .son sexually. Thus we ha\’e a pattern 
of family life m which the two dements decisive for 
psycho-analysis, the repressive authority and the 
severing taboo, arc " displaced," (hstnbuteil in a 
manner different from that found in the patriarchal 
family. If FreiuVs general theory is correct, there 
ought to be also a cluinge in the thwarted desires , 
the repressed wish iomuition ought to receive a shape 
different from the (JCdipus complex. 

'J’liis IS as a matter of fact what happens. The 
examination of dreams, myths, and of the ])i'uvalcnl 
sexual obsessions, reveals indeed a most ri'inarkable 
conlirmatiou of 1^0^11110 theone.s. 'I'he most im¬ 
portant lyjn* of soNual mythology centres round 
stones of brothcr-sislcr incest 'i'hc mythical cycle 
which ex])lajns the origin of love and lov<‘ magic 
altribute.s its existence to an act of incest between 
brother and sister Tiu-rc is a notable absence of 
the parnoulal inotue in tUeir myth On the other 
hand the motive of castration comes m, and it is 
carried out not on the father but on the muternal 
uncle He also appears in other legendary cycles as 
a villainous, dangerous, and oppressive foe 

In general 1 have found in the area of my studies 
an unmistakable correlation between the nature of 
family ami kinship on one hand and tlu' ])revalcnt 
“ complex " on the other, a complex which can be 
traced in many manifestations of the folklore, 
customs, and institutions of these native.s 

To .sum up. tlie study of savage life and some reflec¬ 
tion on Freud’s theories anfl their application to anthro¬ 
pology have led me to the conviction that a great deal of 
these theories retjuircs modification and in its present 
form will not stand the test of evidence—notably 
the theory of libido, the exaggeration of infantile 
sexuality, and the manner in which " sexual symbolisa- 
tion " is dealt with. The character of the argumenta¬ 
tion and the manner and mannerisms of exposition 
moreover often contain such glaring surface ab¬ 
surdities and .show such lack of anthropological 
insight that one cannot wonder at the impatience of 
a specialist, such as expressed in the remarks of 
Prof. Elliot Smith quoted above. But with all this, 
Freud's contribution to anthropology is of the greatest 
importance and seems to me to strike a very rich 
vein which must be followed up. For Freud has 
given us the first concrete theory'^ about the relation 
between instinctive life and social institution. His 
doctrine of repression due to social influence allows 
us to explain certain typical latent wishes or ‘ ‘ com- 
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plcxes,” found in folklore, by reference to the organisa¬ 
tion of a given society. Inversely it allows us also to 
trace the pattern of instinctive and emotional ten¬ 
dencies :n the te.vture of the social fabric, liy making 
the theories somewhat more elastic, the anthropologist 
can not only apply Llicm tf> the interpretation of 
certain phenomena, but also in the field he can be 
inspired by them in the exploration of the ditficult 
borderland between social tradition and swial 
organisation. How fruitful l-'roud’s theories arc in 
this respect T hope to demonstrate clearly in the 
pending publication previously luentionctl. 

Hkonisi.aw Malinowski. 
]')epartrnent of Ethnology, 

London School of Economics, 

EniversiLy of London. 


Spectra of Isotopes. 

Thk (jnantmn theory of lino s]H*('tra developvl by 
I 5 ohr h.is been most successful in explaining the 
s]u-i trum of hydrogen and helium, and liy a further 
hypothesis the spc'ctra of the alk«di metals. Hy 
asserting that elliptic orbits are pofLsible. as well as 
circular orbits. Sominerlelrl succeederl in explauung 
the Stark and Ze<'inan cllrcts and the fine structure of 
spectral lines. It is significant that Bohr’s c*<iuation 
for th(' frecjuency of the spectral senes also explains 
tlie (btlerence between the seties .siax'-tra of isotojx's 
ot tlu' .same element The e.xpernnenls of Aronln'rg 
and Merlon on tlie structure of .^058 .\ of i.sotoju's of 
lead showed, however, a nmuirkablo discrepancv 
between tlie .sluft predu.led bv the Ihcorv anti th-it 
actually nV)serv<,xl. Similarly Merton's experiments 
on tlie line tiyoS of lithium shtwvtxl that the line 
consisted of two components 0*151 A apart, while 
the theoretical shift was o*o87 A The tiuanluni 
theory is unable to account for this large separation 
observetl 

Eet'i'iilly IChrontesL, commenting ujion the validity 
of the simple j.iohr etination, remarked lliat tlie 
ctjuation cannot be true in general for atoms with 
several electrons, as in this ca.se the radiating electron 
com])<:ls the rimiaining electrons to execute the motions 
ol reaction \shich influence the nucleus Moreover, 
Xicliobon has sliown that, hy tlie rlioice ol simpler 
orbits and iiy tlie supjiosition nuule bv SomnierfeJd, 
as to invanahility of energv H' for all possdde orbits, 
the inner orliit has a radius of about one-tenth of 
that of the outer orbit, ft has thus been shown that 
the external electron move's in the field of the nucleus, 
which IS asvinpLotically a Coulomb field, and that 
Bohr’s formula cannot be far wrong for a rough 
delerinmation of the .separation to be looketl for in 
the spectra of isotopes 

Prof. McLennan, however, in an account of interest¬ 
ing experiments {Proc. Roy. Soc. .\ 714, p. 33, and 
A 711, p. 3.^-^) on the structure of the line 54O0 of 
mercury and the line 6708 of hthiuin, and i.sotopc 
displacement, has found that when the radiation 
constituting the green line of inereurv is passed 
through moderately luminous vapour, tlie main 
component and components \ i and - t are distinctly 
absorbed. In an attempt to explain the complex 
structure of the lines from the point of view of the 
isotopic structure of the elements, the view is put 
forward that the spectral displacement for isotopes 
should be given by the atomic number multiphctl by 
the displacement calculated on Bohr's theory, and the 
main components of 5460 arc attributed to isotope 
200, and the component d-T and - 1 to isotopes 198 
and 202 respectively. 

In the light of the recent experiments of Bronsted 
and Hevesy, who succeeded in separating the isotopes 
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of mercury, and show^c^l also that the isotopic com¬ 
position of mercury of terrestrial origin is the same, 
it is difficult to conceive whv, in l 4 of. McLennan’^ 
cxjieriments, the hues corresponding to isotopes i()8, 
200 and 202 should alone, be ahsorbeil, while the lines 
corrc.sf>oiulmg to the other isotopes are not absorbed. 
Further, if, according to .Aston’s e.xperimcnls. isotope.s 
T97-200 exist m mercurv in largest proportion, one 
would naturally expect that the most intense' com¬ 
ponent of 54(10, that is, the main component, should 
naturally correspond to isotope i(j7. Similarly in 
the case of lithium, he found that the line 6708 
consists of a quartet, tlie average displacement of 
one doublet lieing about 3 to 4 times as great as 
the calculahxl separation, uainelv, 0*087 ^hit gener¬ 
ally' it IS found that enhancefl lines are developed 
when an arc is (qioralcd in vacua, thereby showing that 
il cannot he supposed that tho'^e lines are true arc 
lines, whicli is in eonfoninly with Nicholson's view 
that the ra<lialioii (>708, which Mtd.cnnan examined, 
might Ik* the principal spark lino of Iitliiiim. winch has 
a value verv < lose to (>708. 

TJiesc facts naturally lead one to (juestion whether 
Mcl»ciinan‘s \lew has real ph\su:il signiticance. To 
settle this point a careful examination of the structure 
of some bright hue spi’ctra was undertaken in this 
laboratory 'I'hc tno.st recent exqienmenls of Aston 
(/Vo/, , Mav U)23, p (>34) have delinitelv estab¬ 

lished that till IS a highlv conqilex element, being a 
mixture of eight isotopes of atomic weights 120, 118, 
I Id, Tip 110, 1 T 7 . T2i and I’T, in winch case the 
isotope <lispla(cment for for isotopes 120 and 

124, and 120 ami i K), is roughly e{|ual to i 0*0007614, 
that IS, for 1 ih and I2,f, 0 001523 , while according 
to McT.t'nnan's view it is etjual to 0*03807 and 0*07614, 
which IS well within the linnts of resolution of an 
onlmarv J.ummcr plate or h’abrv I’crot elalon There¬ 
fore the structure of the lines 5631 and 4524 was 
car(*fully exanntusl bv a Lmmncr plate, tlie R.T’. of 
which for 5631 -25o,<KK) In these experiments the 
arc WHS enclosed in a chamber surrounded by a water 
jacket, and the radiation from the arc was examined 
at dificrent pressures. K w'lis found that even when 
the pressure was low (tiiat is, of the order of r mm.) 
both the hn(*s were simple in stnn'tnre. especially the 
line 4521, wliich was very sharp Tliese e.xpcnrneuts 
do not. therefore, support the view pul forward by 
Mclennan. A. 1 ... Narayan. 

M. R ('oUege, Viyianagaram, 

South Jn<lia. September ri. 


A Substitute for the McLeod Gauge. 

.Although numberless accounts have appeared of 
the precautions neix'ssary in tlie obtaining oL high 
vacua, somest'Hous workers seem still to imagine that 
they can reach " a perfect vai.uum ” or " a pres.sure of 
0*001 mm ’’ in an apparatus from whicli absorbed 
water has not been removed. The lingering of this 
ancient superstition is due to tlie prevalence of the 
McLeod gauge ; if any gauge which indicates vajiours 
fus well as permanent ga.ses liad been in general uae, 
it coukl never have arisen Historians may dispute 
whether the invention of the McLeod gauge ha» 
advanced or retarded the development of science . 
but there is no doubt that to-day, though it may 
Iiave special uses (such a.s the calibration of other 
gaugiis) under rigidly controlled conditions, it is 
usually a mere relic of the past. 

Compareil with its adequate substitutes the McLeorl 
gauge has not even the merit of amvenience In 
particular, although some workers who are perfocth* 
aware of its limitations c^intinue to make it a normal 
component of iany pumping system, it is not the most 
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com cnient gHugc even for such a comnumplace | 
purpose as defecting leaks and ensuring generally ! 
that tlu‘ system is in good order We think we may , 
be <lonig some service to our c<ilIeaguos if we urge on j 
tlieiii the advantages for tins purjjose of the IVant [ 
gauge, csjieeially if used acconhng to the method I 
tliat the staff of these laboratonea desenbed (but : 
dni not discover) in JMiysieal Society J'roceedings, 
Vo! 33, J) ^87, l<j2I 

'llie great advantage- of this instrument is its 
magnitu.cnt simplicity In .uldition to some very 
ordinary electrical gear—a battery, rheostat, 3 fixed 
resistance coils adjustetl very' roughly, a cheap pointer 
galvanometer, and a rt'speclable voltmeter- it needs 
nothing but an onlinary incandescent vacuum lamp. 
Snue lamps an' (.heap anti since the same electrical 
gear will stTve any number of lamps, there ls no limit 
to the number of gauges which can be readily attaclusl 
to the same jnete of apparatus The diagnosis of 
leaks and other faults is a vi'ry smijile matter wdien 
gauges are attaeheil at almost eveiy joint, and their 
leadings wilJi the jnunp running are compared. Ihit 
this j.s not its only virtue. We are certain that any 
one who tries tlie Pirani gauge will forthwith consign 
Ins McLeod gauge to the ihisL lieap and wonder how 
ho ovci inanaged with siuJi a cumbrous and mis¬ 
leading device 

It IS sometimes objected to all gauges but the 
McLeiid, that tlieir calibration de]M‘nds on the nature 
of the gas 'Jo this we would reply that in cverv 
experiment we (an imagine m which a kiiowh'dgc of 
th(‘ absohiic value of the jiressure is reciuircd. either the ; 
nature of the gas is kmiwn or it lias to be (letcrnnncd 
for .some purjiose other than tliat of reading the gauge 

As we have said, an ordinary’ incandescent lamp ■ 
will do as a gauge . but it is even smipler (and 
for various reasons preferable) to use the sauK- lamp 
before it is eviKuated ami willi the pumping stem 
still attacheil Probably arty lump maker would 
supply such lanijis , if they aie obtaimsl from these 
laboratories, they w'lll be furmslu-d with a rougli 
calibration—a calibratioii as g(xid as that which the 
McLeod u.suallv recenes. 

Nokman K. Cami’KM.i. 
llF.RNAKl) P. l>LH>l>lN(i 
John W. Kydi:. 

Research T^aboralories of the 
(i k.r., T.td , Wembley. 


Zoological Dlbllography. 

1 AM desired by the Corresponding Societies’ tkim- 
niittee of the llritisli Association to direct attention 
to the Tte.port of the ('omnuttee on Zoological biblio¬ 
graphy and Publications, which wa.s presented at 
the Liverpool meeting of the Assin'-iation. and to 
ask tlioso intcrcsleil in the publications of scientific 
societies earnestly to con.sider the recomniciulations 
made by thi.s t'ominittee, and thus avoid the un¬ 
necessary ctiiifuslon ami difficulties which arise from 
thoughtlessness rather than ignorance. 

vThere arc many imjiortant points to lie Ixjrnc in 
mind, particulars of wlucli can be seen in the Keport 
of the Cximmittee, which can be obtained from the 
Secretary of the British Association, Burlington 
House, Piccadilly, W.i, but those to which par¬ 
ticular attention is desired are: (1) The size of 
the publication, w’hich should be deniy-octavo (that 
is, the size of the Reports of the British .Association); 
(2) that each part issued should bear the actual date 
of publication. and (3) that the titl«5 of papers should, 
so far as possible, give a fair idea of the contents of 
the papers, and be brief. T. Sheppard. 

The Museums, Hull. • 
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A New Method of Crystal Powder Analysis 
by X-rays. 

For the jiurpose of enabling us lo make more 
accurate cximparativc intensity measurements by the 
photographic powder method, and also of obtaining 
sharper lines w'lthouL recurring to long exposures, an 
arrangement has been tried in whicdi a thin layer of 
jKmderand a beam of greater angular width are used. 

Modifications of the original arrangement of Debye 
and Scherrer and of Hull making use of wkle beam.s 
have been described by H. .Secinann, by H. Bohlin, 
by Sir William Bragg, and bv the writer.^ It has in 
particular been shown by Sir Williain i^ragg, that bv 
Ills arrangement, which involves the use of the ionisa¬ 
tion mcthiKl, it IS possible to make not only rapid 



but also very accurate determinations 'I'lu! present 
arrangement is intended to correspond to the peculiar 
conditions of the photograjiluc record 

A short reference to tile general conditions of re- 
ileclion mav take tlu* of an evtcmled ihscussion. 
Tlie geometrical locus of all crystal powder particles, 
winch arc so situated that rays rellected by them 
from A to C (Ihg i) sntfer the same detlcMon a, is 
(hat surface of revolution described l>y the rotation 
of the arc of a mrcle AHr subtending the angle w ■ a 
on the chord AJ.L 'I'lns surface has a ditfercnt shajie 
for each angle of dedc.Nion a. 

'1*0 obtain simple conditions for a ijuantitativc 
intcrjiretation of the rejected intensities tlie writer 
had use<l {he (it) an equatorial annular hand of this 



surface in conjunction with a point source of X-rays. 
At present in order to obtain hues which are more 
suitable for exact angular measurement, only a small 
area round B is used in connexion with a line source. 
The line source allows us to make more efficient use of 
the radiation of the anticathode and partly compen¬ 
sates for the decrease in angular extension of the beam. 

Fig. 2 represents the arrangement adopted. A is 
the line source of X-rays situated close to the anti¬ 
cathode, B the powder layer, which can be rotated 
aliout an axis parallel to the source, and C is the film 
on which the lines are recorded. According to the 
geometrical relations given above, to every angle of 
deflexion, i.e. to every point on C, there is associated 

j * 11 . Seemann, AHn.d.Phys. jg, pp ^5^-464, 1919 ^ H. Bohlb, Ann. d 
Pkys. 61, p. 421, 1920; Sir Willwm nr<»gg, Froc. Phya. St>u 33, p. 223 

I J. firentano, Ank. Se. Pkyt. etNat. (5) i, p. 53a, 1919. 
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a definite orientation of the powder layer at B, which 
corresponds to the orientation of tlie surface of 
revolution and vice versa. In order to record the 
lines over an extended angular region a screen T) ha.s 
therefore to be provided with an opening, which for 
any particular position of B uncovers only the 
corresponding portion of C. The screen lias to be 
moved with uniform angular velocity and B has to 
take the corresponding required positions. If we 
call ^#1 and the glancing angles of incidence and 
sin jS, AB 

of emergence at B then ~BC ^ 

the angle of deviation. The relation between the 
motion of the screen and of the powder layer becomes 
the simple spectrometer relation when AB c<]uals BC, 
but this arrangement is not the most efficient for 
obtaining beams of greatest specific intensity. With 
the setting corresponding to a given resolving power 
the time of exposure will depend on the angular 
width of the region explored. The method is most 
efficient for exploring small angular regions for the 
exact measurement of a few characteristic “ key " 
lines, but owing to the gain m intensity by using wide 
beams there is some saving of exposure also for more 
extended surveys. 

A fuller discussion of the method and description 
of the apparatus used will be given elsewhere. With 
a small camera of this type, BC being 2-3 cm., a photo- 
grapli was taken of the first order refiection of CuK 
radiation from tlie iii and 100 faces of nickel oxide 
with i'2 inilliamp-liour exposure, the angular exten¬ 
sion of the region recorded being about 20**. The 
lines were less than o*i mm. wide and their centres 
could be cvaluatetl to 0'03 mm. When the grcat<*t 
possibh' intensity is rwjuirccl for tracing faint lines in 
a narrow angular region, a powder layer of suitable 
curvature which allows us to use beams of consider¬ 
able angular Viidlli is of advantage. For quantitative 
measurements, wliere the absorption under diflercnt 
angles of incidence has to be taken into account, and 
for exploring widiT angular regions, a flat surface is 
more suitable. By exposing it from difTerent sides, 
errors clue to eccentricity in mounting can then Ixi 
eliminated. Tliis procedure wa.s used in the ca.se of 
th<; nickel oxide mentioned. J. Brentano. 

The Physical Laboratories, 

The Univcr.sity, Manchester, 

October 12. 


A Large Sarsen Stone. 

A SARSEN stone of unusual size, for this district, has 
recently been found in the gravel pit belongmg to the 
Hounslow Sand and Gravel (*X3., and through the 
courtesy of the manager, Mr. Italph Wallis. I have 
been permitted to pay several visits for purposes of 
investigation and photograjdiy. 

In section, the pit shows : 

Soil.I ft. 

Indurated mud, like warp . i ft. 6 in. 

Loamy gravel, penetrated by 

the warp (averages) . . 7 ft. 

“ Clean ” gravel and sand . 8 to 21 ft, 

resting on London Clay of unknown thickness. 

The sarsen (Fig. 1) was found embedded to the depth 
of 1 ft. in the London Clay with several others of 
much smaller size—from a few lb. to about 2 cwt.-— 
and they were the only ones found there. It is 
computed to weigh 6 or 7 tons, but owing to the 
number of tubular cavities present, varying m length 
from a few inches to 3 ft., and in diameter from to 
2 in., even an approximate computation may have 
to be considerably revised. Its maximum height, as 
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now standing, is 5 ft. 7 m., maximum thickness 1 ft. 
n in., and Its maximum width 5 ft. 7 in. 

There are several interesting details which might 
occupy too much space to describe here, but perhaps 
I may be permittea to refer to the cruciform surface- 
feature conspicuous in the photOCTaph of the surface 
which was uppermost when the block was in situ. It 
is due to the fact that two of the long, tubular cavities 
cross each other in the heart of the stone, this being 
rend wed visible through the erosive action of falling 
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water, at some time or another, forming a (basin¬ 
shaped depression, 4 ft. in diameter and 7 in. deep, 
which ha.s exposed the internal structure. There is 
little doubt but that tlie tubular cavities have also 
been consulerably enlarged and modified by the action 
of running water. A few stnations on one of 
faces strengthen the assumption of its association 
with ice-action. Tlie rock is of the u-sual type—a 
very hard siliceous sandstone, white within and 
staiuctl externallv by contact with ferruginous water. 

C. Carus-Wu.son. 

October 10. 


Dr. Kammerer’s Clona Experiments. 

In Nature of May 12, p. f»39. I^r- Kammerer 
wrote: “ Not content with any of the previous experi¬ 
ments [made by himself on the inheritance of acquired 
characters!, 1 earned out, before 1914, what may 
really be an expcrimcntum cruets,” and Dr. Kammerer 
stales that when the siphons of dona mlcstinalis are 
cut off they regenerate longer than they previously 
were, repeated amputations giving very long tubes, 
and that the offspring of these individuals have 
siphons longer than usual. . 

I repeat^ these amputation experiments bet^ifeen 
June and September last at the Rpscoff Bioldgical 
Station. The oral siphon was removed from 102 
Cfonfl intestinalis which were growing attached to 
the walls of the tanks. The animals varied in length 
from o-Q to 4-8 cm. As controls, 235 unoperated 
individuals were kept under observation. In none 
of the operated animals was there any.further growth 
eff the siphons after the original length had been 
re-attained. 

One operation was performed on 59 individuals, 
two three on 8. The time necessary for 
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the re-attainment of the original siphon-length 
depended on the level at which the cut had been 
made : it varied from 14 to 44 days, with an average 
of 27 days. The animals operated upon once were 
kept under observation from 22 to 61 days after the 
onginal siphon - length had been re-attained, the 
average period being 42 days; those operated twice 
for an average of 34 days; and those t&ee times for 
27 days after the last re-attainment of the original 
siphon-length. In none of the operated animals did 
any further growth of the siphons take place after 
the original dimensions had been reached. 

After this negative result of the preliminary experi¬ 
ment it seemed useless to try Dr. Kammerer’s further 
operation of removing the gonads from the animals 
with re-grown siphons, allowing other gonads to 
regenerate, and then breeding a second generation. 

In 1913 it was shown at Maples that abnormally 
long siphons of Ciona intestinaiis can be grown by 
keeping the animals in suspensions of abundant food 
{Biol. Cenirbl. 1914, vol. 34, p. 429). Were this the 
reason for the long siphons of Dr. Kammerer's 
opeiated Ciona, it should have been clear from 
controls of unoperated animals kept in the same 
water. 

A full account of the work at Itoscoff will shortly 
be published in the Journal of Genetics. 

H, Munko Fox. 

Zoological Department, Cambridge. 

October 16. 


Selective Interruptloii of Molecular Movements. 

I WAS somewhat surprised to see that in spite of 
Mr. Atkinson’s letter, Mr. Fairboume, in Nature of 
July 21, still endeavours to maintain his view that the 
relative gas-pressure in two communicating vessels 
at equal tcmjjerature depends upon the shape of the 
channel joining them, provided the pressure is suffi¬ 
ciently low. The proper metliod of treating the 
question, which of course does not lead to such an 
extraordinary result, may be found in any text¬ 
book on the kinetic theory, and it might have been 
expected that Mr. Fairboume. before claiming to 
prove a paradox of this sort, would indicate in what 
way the usual treatment is wrong. Instead of doing 
so he adopts a curious treatment of his own, in which 
he shows that in certain circumstances more paths 
lead into one vessel than into the other, without con¬ 
sidering that the number of molecules which enter 
either vessel in unit time depends not only upon the 
number of such paths but also upon their length. 
When tills is taken into account the usual result is 
obtained, namely, that the pressure in the two vessels 
is equal whatever the shape of the channel Ixjtween 
them. F. A. Linuemann. 

Clarendon Laboratory, Oxford, 

October 15. 


Effects of Afieesthetlcs on Plants. 

An.£SThstics are known to cause alterations in 
the permeability of cells to the ions of various salts. 
It entL be shown directly, by using the corolla of 
Ipomcea that the permeability of plant cells 

to carbon dioxide is also altered by anaesthetics. 

The corolla consists of two layers of cells only, with 
thin cuticle, no intercellular spaces, no stomata. The 
cell-sap contains an anthocyanin, which indicates 
Fh (thus avoiding complications due to an added 
indicator). The buds are pink (Ph 6), changing to 
full blue .(Ph 7‘8) as the flower opens, in 30-40 
minutes. The blue changes through violet to pink 
as the flower withers (6-8 hours). Portions 01 the 
blue corolla floated on water saturated with carlxm 
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dioxide rapidly turn pink: this change is reversible 
on removing to plain water. 

If discs cut from the corolla are first treated with 
aqueous solutions (0’04M-0‘iM) of chloroform or 
ether, and then with a saturated solution of carbon 
dioxide (Ph 5), a time-curve can be constructed, 
showing the changes in permeability to carbon 
dioxide induced by varying exposures to anaes¬ 
thetics. 

The first effect is a marked decrease (often as much 
as 50 per cent.) in the rate of penetration of carbon 
dioxide into the cell, the decrease lasting 10-13 
minutes; the rate then increases rapidly, reaching 
200 per cent, in 40 minutes, and continuing to increase. 
After 40-50 minutes’ exposure to the anaesthetics the 
ti^ue becomes irresponsive. 

In order to reach the cell-sap the carbon dioxide 
must pass through (i) the cell-wall, (2) the protoplasm 
lining the cell-wall. The fact that the cells of the 
disc change colour simultaneously shows that the 
carbon dioxide passes freely tlmough the wall. On 
the other hand, hydrochloric, sulphuric, and acetic 
acids of the same Ph as the carbonic (Ph 5) penetrate 
only from the cut edges of the discs inwards, and not 
over the whole area. The addition of ether or chloro¬ 
form to these acids has a .similar effect on their rate 
of penetration into the cell as on carbonic acid. It 
is therefore concluded that ether and chloroform alter 
the permeability of the plant cell to carbon dioxide by 
their action on the protoplasm and not on the cell-wall. 

These alterations in permeability to carbon dioxide 
may affect the apparent rate of respiration (measured 
as carbon dioxide output) under anassthetics, and 
a suitable correction may require to be made in such 
experiments. K. Phti.ip Smith. 

46 Murrayfield Avenue, Edinburgh, 

October 13. 


IStereoisomeriem among Derivatives of Diphenyl. 

The references to Dewar’s formula for benzene 
Which are made in the letters of Dr. Turner and Dr. 
Kenner in Nature of September 22 and October 13 
(PP- 439 539) raise a point of some importance 

in regard to the use of symbols in chemistry. Sit 
William Bragg's work has revealed the fact that the 
length of the carbon-to-carbon bond is remarkably 
constant at about 1*5 A.U. Dr. Turner, however, 
following the common convention, represents the 
para-linkage in his formula for diphenyl by a bond 
which is perhaps twice as long as those joining 
adjacent atoms in the ring. It is, of course, possible 
to maintain the normal length of the bond by dis¬ 
torting the benzene hexagon into a quadrilateral, thus, 
H 

HC—C—CH 

il I il ; 

HC—C—CH 
H 

but there is, I believe, no indication whatever of any 
such extreme distortion in Bragg’s work on the 
X-ray analysis of crystals of aromatic compounds. 
This difficulty would not arise if the para-linlmge were 
r^arded as indicating only the existence of " free 
amnities” on the i and 4 carbon atoms, or of an 
electrovalency between them; but so long as thii 
link is treated as a real bond, there does not seem tc 
be any justification for stretching it to an abnormal 
length, although this is clearly necessary in order tc 
preserve the very well founded idea lhat the benzene- 
ring is fundamentally hexagonal in form. 

T. M. Lowry. 

The University, Cambridge, 

Octobv 18. 
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The Origin of Optical Spectra. 


A mong the many remarkable communications 
^ made this year to Section A (Mathematics and 
Physics) of the British Association, which, grouped 
together, will probably mark it off as an outstanding 
meeting, the address by the sectional president, Prof. 
McLennan, on the origin of spectra, was,not the least 
interesting. From among the many subjects he 
surveyed it may be of interest to select some, and to 
try to give a not too technical account of these, show¬ 
ing the sort of progress that is now being made under 
the stimulus of Prof. Bohr’s theory. 

We agree now that all spectra are emitted by 
atoms or molecules during the process of return to 
their normal state after a more or less violent dis¬ 
turbance, and that any particular spectrum is emitted 
only by a particular atom or molecule after a suitable 
disturbance. We agree too (partly for theoretical, 
partly for experimental reasons) that spectra can be 
divided into two distinct types—line spectra or series 
spectra and band spectra or many-line spectra—which 
liave their origin in the reconstruction of atoms and 
molecules respectively. It is with recent advances 
in the more advanced and more important study of 
these atomic or line or series spectra, emitted during 
the reconstruction of atoms, that the president dealt, 
and with these only shall we be concerned here. 

Physicists will agree that an atom consists of a very 
small massive nucleus of positive electric cliarge Z 
units, the unit being the charge on the electron, sur¬ 
rounded by a planetary system of Z electrons. These 
move, when undisturbed, as a conservative system in 
a set of orbits which must have a definite structure, 
controlled by laws of which we are not yet masters, 
to which, however, the present quantum theory gives 
the most complete expression yet achieved. The 
number Z is called the atomic number of the atom, 
and specifies its place in the periodic table and all its 
physical and chemical properties. We can agree 
further that the orbits of the Z electrons are not all 
essentially different. They can bo classified in groups, 
orbits of which are characterised by the same values 
of certain integers (three to each orbit), commonly 
called quantum numbers. 

There are a variety of disturbances to which such 
an atom can be subjected. By suitable means supply¬ 
ing sufficient energy we can shift one or more of its 
electrons from their normal orbits, either right out of 
the atom, or into other possible orbits characterised 
by different quantum numbers. In the subsequent 
reconstruction the atom will emit a spectrum of sharp 
lines of definite frequencies characteristic of itself 
and the particular disturbance it has suffered. Each 
separate line is emitted during the return of on electron 
from one particular permissible orbit to another of 
less energy, and its frequency is related to these orbital 
energies by the most fundamental equation of the 
quantum theory Ej-Ej-Av. After the partial 
removal of a particular electron we merely get part 
of the spectrum corresponding to complete removal 
of the same electron. We can therefore, speaking 
generally, classify the complete line spectrum of a 
given atom into a number of separate spectra, each 
of which is associated with the recapture of one electron 
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by an atom after the removal of any specified setj'of 
its original Z electrons. Classified thus, an atom’s 
spectra will divide into two well-marked types—thosc 
in which one or more of its deeper lying electrons 
Imve been removed and those in which the electrons 
removed, whatever their number, are entirely those 
most lightly bound. In the first type we can and do 
find internal reorganisations taking place before A ' 
new electron is captured. These are the X-ray spectra, 
with which we are not here concerned. In the 
second type no such reconstruction can occur, except 
while the new electron is being brought in. These 
spectra, wliich theoretically must all be of the same 
general series type, are called the optical spectra of the 
atom. 

The typical optical spectrum (the so-called arc 
spectrum) of an atom is agreed to be that which is 
emitted during the return of the last (Zth) electron 
to an atom in which the rest of the system is in its 
normal state. When such a spectrum is fully analysed 
it is found that the lines can be arranged in series 
which display a certain fundamental constant R, 
Rydberg’s constant. The value of this constant and 
its perpetual occurrence in all arc spectra is (as is well 
known) properly predicted by the theory. But this. 
is not all. If we call the ordinary arc spectrum Z(I) 
and its Rydberg’s constant R, the theory we have 
outlined predicts Z optical spectra in all, of which the 
Qth spectrum Z(Q), with constant Q*R, will be emitted 
by the atom with its first (Z - Q) electrons in their 
proper orbits as it catches its (Z“Q-f'i)th electron. 
The characteristic frequencies of these spectra will, 
of course, get higher and higher as Q increases, and for 
the later “ optical ” spectra of a heavy element will 
lie in the X-ray region. It is not the frequency ranpe 
but the type of spectrum which remains characteristic¬ 
ally optical. 

The predicted second optical spectra Z(II), with 
Rydberg constant 4R, have been known for some years 
for a number of elements, under the general name of 
spark spectra; until recently we have had no experi¬ 
mental confirmation for values of Q greater than 2. 
In the last year there has been a great advance, for 
the third optical spectrum of aluminium with constant 
9R has been obtained by Prof. Paschen, and the fourth 
and parts of the third optical spectra of silicon with 
constants 16R and 9R respectively by Prof. Fowler. 
These spectra are known by the very convenient 
notation of AlIII, SilV and Silll. It will be seen 
that the spectra SilV, AlIII, Mgll and Nal are all 
concerned with the capture of the eleventh electron 
by an atom (of varying Z) which has already bound 
its first ten electrons in their permanent orbits. These 
four spectra should be and are of the greatest similarity 
in their finer details. Their further detailed compara¬ 
tive study should be fruitful. 

Prof. McLennan also pointed out that this successful 
study should throw light on the various optical spectra 
of the analogous series of elements, lithium, beryllium, 
boron, and carbon. In this difficult and very important 
region little progress has hitherto been made, but Prof. 
McLennan seemed hopeful that, with the theoretical 
and comparative guides now available, a renewed 
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ittack would be successful in completing and classily- 
,ng these spectra. 

These are the broad outlines; let us now turn to 
iner details. It is well known that the theory, though 
.t gives us general information about all optical spectra, 
io far can only predict in all its finer details the .spectrum 
due to tlie binding of the first electron. The only 
spectra of this type yet experimentally realised are 
what we may now call HI and Hell, that is, the 
spectrum of atomic hydrogen of which tl)e most con¬ 
spicuous feature is the well-known lialmer Series, 
and the spectrum of ionised helium. Now the pre¬ 
dictions of the theory not only give the exact position 
of each line, but, as is well known, also a,ssign to each 
line a definite complex structure. Under very' high 
dispersion and first-class conditions this structure can 
he observed. In the case of Hell, where the separa¬ 
tions are greater and the conditions less severe, the 
confirmation of the theory was completed some 
years ago l)y the photographs of Prof. Paschen and 
others. Until recently, however, the similar more 
difficult experiments for the Balmer Series have lu'en 
inconclusive and discordimt. For this series the 
theory demands that each line should split into two 
close lines of the same frequency differenix', which 
should themselves have a still finer detailed structure. 
Into this we need not enter, beyond saying that this 
ultimate structure should sligittly reduce the apparent 
separation of the lines of longest wave-length, parti¬ 
cularly H., Now the last lacuna lias been filled by a 
brilliant piece of work in Prof. McLennan’s laboratory, 
for good photographs have licen obtained showing 
clearly the main separations of the five lines of longest 
wave-length. The agreement with the theory is com¬ 
plete. To illustrate the fineness of tlie detail it may¬ 
be mentioned for example that for the lourtli line Hs, 
wave-length 4ioi'7,y x io““ cm., the theoretical main 
separation is only 6'i x 10' cm. 

It has been known for some time that the energy 
required to remove one electron from neutral helium 
was (in the usual terminology) about 25 volts. We 
thu.s express the energy ac(]uired by an electron in 
falling freely through such a potential difference. 
Thus expressed the energy required to remove the 
most lightly bound electron i.s known as the ionisation 
potential. Until recently the known ]Kirt of the 
.spectrum Hel marie no allowance for a normal atom 
in which the electrons were so firmly held. It ap¬ 
peared that these oug'ht to be a series ol lines in the 
far ultra-violet, not hitherto observed, associated with 
the reconstruction of the normal atom. Four such 
lines have now- been observed by Lyman. The wave¬ 
lengths are very short, from 500 to 600x10 * cm., 
and indicate an ionisation potential of 24-5 volts, 
in good agreement with direct observation. Our ex¬ 
perimental knowledge ol Ilel is thus properly rounded 
oft. Much valuable work on the theory of this spectrum 
has also been completed, but the re.sults are negative. 
It is now certain that none of the models so far pro¬ 
posed possess the proper permissible orbits, computed 
according to the rules of the present quantum theory, 
to account for the spectrum Hel and the ionisation 
potential. It is an advance to be sure of this. The 
interaction of the two electrons in helium (and a 
fortiori the Z electrons in the general atom) n^st be 
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even more subtle, and the detailed theory of their orbits 
must lie even deeper, than has been hoped hitherto. 

Recent work has shown the very great value of the 
study of the absorption spectra of atomic vapours in 
the coldest state in which they can be procured at 
reasonable densities. Such vapours, as is well known, 
absorb selectively a number of sharp lines which are 
a selection o.f the lines of the first optical (emission) 
spectrum. But since the atoms of the vapour must 
in general l)e in their normal state, only those lines 
can appear which belong to atomic reconstructions 
ending in this normal .state. We can thus .select 
from the whole mass of lines just those associated 
with one particular state of the atom, and that the 
most important. In this way certain difficulties have 
been cleared up in connexion with the spectrum A 11 
and its analogues. It had been believed that the 
normal orbit of the most lightly hound electron was 
of the same type for all atoms—that i.s, specified by 
a certain value (unity) of one of its quantum numbers. 
This is the theoretical interpretation of the empirical 
belief that the absorption spectrum would always 
con.si.st of the same type of serie.s. But the known 
facl.s about this group of spectra did not fit in with 
this belief, and it is now definite!)' establi.shed by the 
study of absorption .spectra that this belief is false. 
The normal orbit in que.stion may have at any rate 
one or two for the value of this quantum number, 
and ha.<. the value two for aluminium and its analugue.s. 
Thanks to this we now know that our accemnt of these 
spectra is reasonably complete. The study ol absorp¬ 
tion spectra will doubtless j)n)ve of great value in 
disentangling the difficult spectra of the lenri-tin 
group. A good start has recently been made in their 
classification. 

Let us with Prof. McLennan conclude hy refening 
to the effect of an applied magnetic field on the atomic 
orbits, with which is bound up the question of the 
way in which the atom orientates itself in space under 
such an influence. Tlie effect on the spectrum is 
known as the Zeeman effect, and its .study i.s proving 
of the utmost importance to the theory of atomic 
.structure. It i.s here that we shall probably wdn the 
next advance. We ran scarcely expound tlie.se ques¬ 
tions shortly and cannot enter into details here. But 
it may be said that the proper classification of the 
empirical facts, largely the w-ork of Prof. Lande, seems 
already fairly complete, and that their theoretical 
interpretation has been begun on a sure basis. We 
must not, however, omit to mention the cognate 
beautiful experiment of Stern and Gerlach, which 
consists in directing atoms of silver of known velocity 
through a strong non-uniform magnetic field. If the 
atom possessc.s a magnetic moment it must be deflected, 
unless its axis is always perpendicular to the field. 
Such deflexions were observed, and appear to prove, 
simply and directly, that the normal free atom of silver 
possesses a definite magnetic moment and always 
sets itself with its magnetic axis parallel or anti-parallel 
to the field. Experiments such as these are of the 
greatest importance. They admit of unambiguous 
interpretations and provide the necessary strong points 
from which the attack on the complicated Zeeman 
effect and related phenomena can be securely launched. 

R. H. Fowler. 
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Symbiosis in Animals and Plants.^ 

By Dr. George II. F. Nuttall, F.R.S., Quick Professor and Director of the Moltcno Institute 
for Research in Parasitology, Univereity of Cambridge. 


I. Symbiosis in Plants. 

(1) Lichens. 

TT is well known to botanists that the vegetative 
L body (thallus) of lichen plants consists of two 
distinct organisms, a fungus and an alga (“ gonidia ”). 
Schwcndencr (1867-69) regarded the fungus as living 
parasitically upon the alga, a view which gained 
support from subsequent researches, especially tho.se 
of Bonnier (1886-9), wherein sjmthetic cultures were 
obtained by bringing together (a) various algae and 
{b) fungus-spores isolated from cultures of fungi forming 
the one component of certain lichens. 

The long and apparently healthy life of the associated 
fungi and algie led de Bary (1879) to define the con¬ 
dition as one of symhioH ?, the term denoting a condition 
oj conjoint life that ts more or less beneficial ttr the 
associated organisms or symbionts.'^ 

Inve.stigation has shown that the relation or balance 
between the associated organisms varies in different 
lichens; in some the partners inflict no injury upon 
each other; in some, occasional parasitism of the fungus 
upon the alga is observable. Klenkm (1902-6) and 
Danilov (1910) take it as proved tliat liclicns owe their 
origin to parasitism, tlie fungus either preying upon 
the alga or living as an “ endosaprophyte ” upon the 
aigs that die. 

Therefore we may find in lichens the condition of 
true symbiosis on one Iiand, ranging to demonstrable 
parasitism on the otlicr, and, conversely to what has 
been described afwvc, examples arc known wherein 
alg® are parasitic on lungi (Beijerinck, 1890) 

The nutrition of algas in lichens is similar to that of 
other chlorophylluceous plants, the most imjwrtant 
work on the subject being that associated with the 
names of Beijcrinck (1890) and Artari (1902). The 
alg® associated with fungi in lichens are placed 
advantageously in respect to nitrogen supply. The 
important researches of Chodat (1913) have demon¬ 
strated that cultivated gonidia develop four times as 
well when supplied with glycocoll or peptone in place 
of potassium'nitrate. 

The gonidia lead a more or less saprophytic life in 
that they obtain front the fungus-hyphae both organic 
nitrogen and carbon in the form of glucose or galactose. 
The nutrition of fungi in lichens depends partly upon 
parasiti-sm, when they invade the gonidia, and partly 
upon saprophytism, when they utilise dead gonidia 
(Chodat). M. and Mme. Moreau (1921) regard the 
fungd portion as a gall-structure arising from the 
action of the associated alga. The lichen, according 
to this view, is to be regarded as a fungus that has been 
attacked by a chronic disease which has become 
generalised and necessary for the subsistence of the 
host-fungus. 

> From the presidential addrcis delivered to Section I. (PbysioloffT} of the 
British Association at Liverpool on September 13. 

* Bacteriologists .ire anituiuoiislv misapplyuiK the term symbiosis in re¬ 
ferring to bacteria gntwu in mixed cultures, when there is no evidence what- 
cvertnat the micro-organisms are mutually mterdepeodent for their growth. 
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(2) Root-nodules. ^ 

A well-known example of symbiosis is afforded.^^ 
tlie presence of the bacteroids in the nodules *^of 
Leguminos®, the micro-organisms being capable ot 
fixing atmospheric nitrogen and thereby rendering 
nitrogen available for assimilation by the plant. 
Nodules on the roots of the alder are attributed to the 
presence therein of Streplothriccs, and comparable 
nodules occur in Elcagnaceje. The nodiile.s on the 
leaves of Ruhiaceie and tropical Myrsinaceje are also 
regarded as due to bacterial .symbionts. 

(3) The Significance of Mycorhiza in Relation to 
Various Plants. 

The roots of most ■perennial and arborescent plants 
are invaded by the mycelium of fungi known as 
Mycorhiza, and according to hypothesis we are here 
dealing with symbiotic life. Frank distinguishes two 
forms of Mya)rhiza: (1) the ectntropliic, which surround 
tlie root externally (found especiall)^ about the roots of 
forest trees), and (2) the endotrophic, which penetrate 
deeply into the root tis.sue and its cells. The fungus 
utilises the reserve substances .stored in the cell. The 
intracellular mycelial mass after a lime, undergoes 
degeneration, is digested by the host, and the host-cell 
resumes its normal life. Further details regarding 
these fungi will he found in the paper of Gallaud (1904). 

Mycorhiza in Orchids. —Tlie first to note the pre.sence 
and to attempt to cultivate tlie fungus mycelium in 
the roots of orchids was Rei.sseck (1846), and in i88r 
Kamienski advanced the hypothesis that the association 
was one of symbiosis. Wahrlich (1889) subsequently 
found symbionts in all species of orchids he examined, 
about 500 in number, thereby showing that their 
distribution is generalised. It is to the researches of 
Noel Bernard (1902 onward), however, that we are 
actually indebted for the complete demonstration of the 
true relation existing between orchids and Mycorhiza, 
based as it is upon phy.siological studies. 

The essential discovery of Bernard was that orchid 
seeds do not germinate in the absence of fungi belonging 
to the genus Rhizoctonia. Each spedes of orchid, 
according to the subsequent researches of Burgeff 
(1909), possesses a special species, variety, or race of 
fungus that is particularly adapted to it—he dis¬ 
tinguishes fifteen species of fungus. The fungus, 
mycelium, having attained the parenchyma cells, 
develofw into characteristic filamentous masses recalling 
the appearance seen in bacterial agglutination. After 
a time, the development of the fungus is arrested by 
the deeper paiehchyma cells of the seeds. These 
digest the mycelium, but the cell continues to harbour 
remains of the fungus (“ corps de d6g6n6rescence ”) 
which occur abundantly in the tissues of orchids. 
The .seed now proceeds to sprout, giving rise to a small 
tuberde, which at a later period produces leaves and 
roots. The cultivation of Rhizoctonia of various 
species was carried out successfully by Bernard, the 
cultuipi^being used to reproduce germination in orchids. 
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The relation between the fungi and orchids varies 
in different groups of these plants. In some cases 
symbiosis is intermittent, in others continuous. In 
Neottia nidus-avis the symbiotic condition is maintained 
throughout the life-cycle of the orchid, the fungus 
being found in the roots, rhizome, and even in the 
flowers and seeds, and it is transmitted hereditarily. 

TAf Origin of Tubers tn Various Plants. —The occur¬ 
rence bf endotrophic Mycorhiza in the roots of species 

f '^'Solanum has been recorded by various observers. 

xperimenting with the potato, Molliard (1907, 1920) 
found that tubers were not formed in aseptic cultures. 
Magrou (1921) placed potato seeds in a poor soil and 
close to S. dulca-mara, which always contains fungi, 
and found that only when the fungus invaded the 
potato plant were tubers formed. 

Magrou also inve.stigated tuherisation in Orohus 
tuberosus (Leguminosje) and in Mercurialts perennis 
(Euphorbiace®), and from his collective studies con¬ 
cludes that— 

(i) When the potato plant and Orobus are raised 
from seed, the establishment of symbiosis leads to 
tuherisation of the sprouts at the base of the stem; 
tubers are not formed in the absence of .symbionts. 
(2) Owing to developmental differences between the 
two plants, .symbiosis in the potato plant is inter¬ 
mittent, whilst in Orobus it is continuous. (3) It 
follows that these plants may develop in two ways: 
(a) when they harbour symbionts they produce 
perennial organs; (b) without symbionts they are 
devoid of perennial organs. (4) It is the rule for wild 
perennials to harbour s>’mbionts, as Bernard has 
stated, whilst annuals are devoid of symbionts; three 
species of annuals {Solanum nigrum, Orobus ccecineus, 
and Mercurialis annua) may be penetrated by endo¬ 
phytes, but they quickly digest the intruders. (5) 
These observations confirm and supplement the view 
held by Bernard that tuherisation is due to the 
association of fungi with plants. 

Mycorhiza in Ericaceae, Club-mosses and Ferns .— 
Rayner (1915-16) finds that Mycorhiza are constantly 
present in heathers. He isolated Mycorhiza (of the 
genus Phoma) from Calluna vulgaris, in which the 
fungus is widely distributed, being found in the roots, 
branches, and even in the carpels, so that it occurs 
within the ripe fruit and seed tegument. Calluna 
seeds, when grown aseptically, give rise to poor little 
plants devoid of roots, but, under like conditions, in 
contact with Phoma the plants develop normally and 
form many roots. 

In Lycopodiace® (Club-mosses) and Ophioglossace® 
(Ferns), according to Bernard, the perennial prothallus 
IS infested, and the spores whence the plants emanate 
will not germinate except (as with orchid seeds) with 
the help of fungi. 

The foregoing emphasises the significance of symbiosis 
in the vegetable kingdom. I will close by mentioning 
the theoretical deduction of Bernard that vascular 
plants owe their origin in the past to the adaptation of 
certain mosses to symbiotic life with fungi. 

II. Symbiosis in Animals. 

(i) Algae as Symbionts. 

Animals of widely separated groups characterised 
by their green colour have long been known. Already 
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in 1849, von Siebold attributed the colour of Hydra 
viridis to chlorophyll, which, for a period, was regarded 
as an animal product. In 1876, (^a Entz concluded 
that the chlorophyll is contained in vegetable cells 
living as parasites or commensals within the animals j 
these cells were aptly named zoocklorella by Brandt 
(1881), whilst cells distinguished by their yellow colour 
were subsequently called zooxanthella, the latter 
having been first described by Cienkovsky (1871) as 
present in Radiolaria. Zoochlorella occur mainly in 
fresh-water animals; zooxanthella mainly in marine 
animals; the symbionts, measuring 3-10 microns in 
size, being found in many Protozoa, Sponges, Ccelenter- 
ates, Ctenophores, Turbellaria, Rotifers, Bryozoa, 
Annelids, and Mollusc-s. 

Physiological studies upon the relations between 
animals and symbiotic alg® have yielded interesting 
results in Protozoa, Ccelenterates, and Turbellaria. 

Symbiotic algse are not usually transmitted heredi¬ 
tarily,each host-generation being usually infected afresh 
by algse. Where Protozoa multiply by division the 
algffi puss directly to succeeding generations. Hereditary 
transmission occurs in hosts that undergo sexu^ 
multiplication (as in Hydra viridis). From the circum¬ 
stance that in most cases symbiotic alg® are not 
transmitted hereditarily, we may explain the occasional 
occurrence of alga-free individuals m a species usually 
harbouring the symbionts. 

Studies conducted on Turbellaria are of special 
interest. The best-known example of symbiosis in 
Turbellaria is found in Convoluta roscoffensis, a species 
that has been well studied by Keeblc and Gamble 
(1903-7). Its larva are colourless, and infection 
occurs after hatching. The cocoon, on the day follow 
ing its deposition, is already%vadcd by algse. 

In Vortex viridis symbiosis is not necessary; in 
Convoluta it is necessary for both partners. Mature 
Convoluta are never found devoid of algse in Nature. 
The young larva can only feed itself for a week ; as it 
grows older it becomes infected progressively with 
alg®. There are four periods in the life of Convoluta, 
wherein the animal fives at the expense (i) of formed 
substances, (2) of these and alga-products, (3) of alga- 
pioducts only, and finally (4) of the alg® themselves. 
This constitutes a true evolution in a species from a 
free existence, depending only on outside sources of 
food supply, to a symbiotic mode of life, and lastly one 
merging into parasitism. 

(2) Symbiosis in Insects. 

Among insects we find a whole series of progressive 
adaptations toward an association with micro-organisms 
of different categories: 

Group I.— The utilisation by insects of micro¬ 
organisms cultivated by them outside their bodies^ To 
quote three examples: (i) The larve of the beetle 
Xyloteres lineatus (Bostrichid®) form galleries in the 
wood of pines in which the fungus Ambrosia is cultivated 
by the larva for food. The beetle is incapable of 
digesting cellulose. (2) Termes perrieri of Madagascar 
builds chainbers and galleries. The termites collect 
dead wood, chew it up finely, swallow it, the wood 
passing unaffected through their intestine and out 
in the form of small sphencal masses. (0*5 mm.) which 
I are cemented together as porous cakes. Fungi which 
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develop upon the cakes serve as food for the termites. 
(3) Ants belonging to the genus Atta cultivate fungi; 
the queen, when about to found a new colony, carrying 
away a small ball of fungus wherewith to start a fresh 
culture in the new habitat. 

Group 11 .—Sywhiotic organisms developing in the 
lumen of the intestine and its adnexa. As examples may 
be cited the bacteria occurring in the intestines of fly 
larva (Musca, Calliphora, etc.), which aid the larva to 
digest meat; the bacteria associated with the olive-fly 
{Dacus olea) j the Trychonymphids of xylophagous 
Termites {Leucotermes luexfugus). 

Group III .—Intestinal symbionts situated in the 
epithelial cells of the digestive apparatus. In Anobium 
paniceum, a small beetle commonly occurring in flour, 
a part of its mid-gut contains cells filled with symbiotic 
yeasts undergoing multiplication. The symbionts are 
acquired by the larva on hatching, being eliminated 
by the female beetle. 

Group IV .—Intracellular symbionts of deep tissues. 
This group of symbionts is most frequently found in 
insects, but their nature was not disclosed until recent 
years. Thus an organ, constantly present close to the 
ovary in Aphis, the “ pseudovitellus,” is now known 
to contain symbionts, for in 1910 Pierantoni and 
Sul^ independently demonstrated that certain intra¬ 
cellular inclusions were yeasts the evolution of which 
they followed. Their results have been confirmed by 
various authors, especially by Buclmer, to whose 
collective work on the subject most of our information 
regarding this class of symbionts is due. 

Among the symbionts of deep tissues in insects are 
found a whole series of specialisations among the host- 
elements harbouring the symbionts. In Lecaniinas 
yeasts arc distributed throughout the body (perivisceral 
fluid, cells of fat-body) j the fat-body cells may be 
regarded here as facultative Mycctocytes. In Orihetia, 
symbiotic bacteria occur in certain fat cells. In 
Cicadas, yeasts occur in fat cells which continue to 
accumulate fat, glycogen, and urates. In Blattids, 
symbiotic bacteria are found in special cells forming 
well - differentiated Mycctocytes. These also occur 
about the digestive tract of Pediculidac (Haematopinus) 
and certain ants (Camponotus). Mycctocytes may 
agglomerate to form true organs termed Mycetomas,’ 
the component mycctocytes containing either yeasts 
or bacteria as symbionts, as in Aphids, Chermids, and 
Aleurodids. In Pediculus and Phthirus, parasitic on 
man, the mycetoma is disc-shaped and lies centrally 
as a distinct milk-white structure upon and indenting 
the mid-gut. 

The mode of transmission of intracellular symbionts 
of insects from generation to generation may take place 
in different ways as defined by Buchner (192X, somewhat 
modified): I. The larva of each generation infects 
itself through the mouth (Anobiida). II. Infection 
takes place hereditarily through the egg. III. Em- 
bryonsd infection as in parthenogenetic Aphids. 

As already indicated, the symbionts maj^ be yeasts, 
saccharomycetes, bacteria, or even nitrobacteria. 
■Their entrance into the cells and their presence therein 
even in large numbers does not in many cases prevent 
multiplication of the invaded cells or affect their 
mitosis. 

We know little regarding the part played by symbionts 
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in insects; our information relates almost exclusively 
to their morphology, mode of multiplication, and entry 
into the host during its development. There are no 
indications that the symbionts are injurious or patho¬ 
genic. We may well ask ourselves what ore the 
reciprocal advantages of this association, but this is a 
question that it is impossible to answer in view of 
our ignorance of physiological and biochemical processes 
in insects. 

(3) Micro-organisms in Relation to Lumineseenit, 
in Animals. 

A fairly large number of organisms are known which 
have the faculty of emitting light. They are found 
among bacteria, fungi, protozoa, coelenterates, echino- 
derms, worms, molluscs, Crustacea, insecta, tunicata, 
and fish. As a rule, luminescence in animals depends 
upon tlie action of luciferase on luciferin, but recently 
a number of cases have become known wherein light 
production has been traced to micro-organisms, and it 
is with these cases that we shall deal. 

Luminescent pathogenic bacteria may invade the 
host, as described by Giard and Billet (1889-90) for 
the small marine amphipod, Talitrus. 

Luminescent .symbiotic bacteria are present in 
luminescent organs of certain insects, cephalopods, 
tunicates, and fishes:— 

Insects: Pierantoni (1914) found them in glow¬ 
worms (Lampyrus), the luminescent cells being crowded 
with minute bodies having bacteria-like staining 
reactions, these bodies being also present in the beetle’s 
egg, which is luminous. 

Cephalopods: We owe to Pierantoni (1917-20) and 
Buchner the discovery that luminescence in certain 
Cephalopods is due to light-producing bacterial 
symbionts living in special organs of the host. In 
l^ligo the luminous organs, Imown as “ accessory 
nidamentary glands,” consist of epithelial tubes 
surrounded by connective tissue. In cuttle-fish (Sepiola 
and Rondeletia) the organs are more complicated, the 
glands being backed by a reflector, and provided out¬ 
wardly with a lens serving for the projection of the 
light rays generated by tlie symbionts within the 
tubes. The symbionts are transmitted hereditarily 
when the Cephalopods lay their eggs. The symbionts 
of Loligo and Sepiola have been cultivated. 

Tunicata: In Pyrosomid® each individual in the 
colony possesses two luminescent organs, in which 
Buchner (1914) demonstrated symbiotic fungi that are 
transmitted hereditarily. 

Fish: Of great interest are the researches of Harvey 
^922) upon light production by two species of fish 
^hotoblepharon and Anomalops). Their luminescent 
organs are composed of a great number of sets of 
parallel gland tubes. Luminous material fills the lumen 
of the tubes and consists of an emulsion containing 
many granules and rods; the latter move about with 
a corkscrew-like motion, and are imdoubtedly bacteria* 
The luminosity of the organ is due to these symbiotic 
bacteria. 

In concluding this section dealing with light pro¬ 
duction by animals it may be repeated that we have 
to distinguish between (a) luminescence due to symbiotic 
organisms, such luminescence being continuous in the 
presence of oxygen as in cultures of luminous bacteria 
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(of which some thirty species are known), and (b) that 
due to animal cell • products known as luciferin and 
luciferase which arc secreted and expelled ai intervals^ 
in response to a stimulus, from two kinds of gland cells, 
the secretions, when mixed, producing light. 

Fortier’s Hypothesis. 

The numerous rases in which .symbiosis occurs in 
Nature have naturally led some biologists to ask if 
symbiosis is not a phenomenon of general significance, 
and perhaps essential, in living organisms. In this 
connexion reference must be made to the hypolhc'sis 
advanced by Fortier (1918), because it formulates 
extreme views. On faulty premises he huilt up an 
hypotiiesis that may be likened to a house of cards. 
He divides living organisms into two groups, autotrophic 
(bacteria only) and hcterotrophic (all plants and 
animals), according as they are provided or not with 
symbionts. According to Fortier, the mitochondria 
that are present in all plant and animal cells are 
symbionts. Spac'e precludes further consideration of 
the sul)ject here. 

(k)NriAI.SION. 

The term “ symbiosis ” denott'.s a condition of 
conjoint life existing between different organisms that 
in a varying degree are benefited by tlie partnership. 
The term “ symbiont,” striolly speaking,ui>plics equally 
to the partners; it has, however, come to i»e used also 
in a rostri<'ted sense a.s meaning tiic mic.roscopic 
member or meinljers of the partnership in contra¬ 
distinction to the physically larger partners, which are 
conveniently termed the “ liosts ” in conformity witli 
parasitological usage. 

Tlie condition of life defined as symbiosis may be 
regarded as balancing between two extremes—complete 
immunity and deadly infective disease. A condition of 
perfect symbio.sis or balance is realised with comparative 
rarity because of the many difficulties of its establisl\- 
ment in organisms that are either capable of living 
independently or are incapable of resisting the invasion 
of organisms imperfectly adapted to communal life. 
In tliesc respects the conclusions of Bernard and 
Mugrou in relation to plants apply equally to animals. 
It is difficult to imagine that symbio.sis originated other¬ 
wise than through a preliminary stage of parasitism on 
the part of one or other of the associated organisms, the 
conflict between them in the course of lime ending in 
mutual adaptation. It i.s, indeed, probable that some 
supposed symbionts may prove to be parasites on 
further investigation. 
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In perfect symbiosis the associated organisms are 
completely adapted to a life in common. In parasitism 
the degree of adaptation varies greatly; it may approach 
symbiotic conditions on one hand, or range to vanish¬ 
ing point on the other by leading to the death of 
the organism that is invaded by a highly pathogenic 
animal or vegetable disease agent. There is no definite 
boundary between symbiosis and parasitism. The 
factors governing immunity from symbionts or parasites 
are essentially the same, 

No final conclusions con as yet be reached regard¬ 
ing the function of symbionts in many invertebrate 
animals, owing to our ignorance of the physiological 
processes in the associated organisms. The inve.stiga- 
tion of these probleni.s is one fraught with difficulties, 
which we must hope will be surmounted. 

New knowledge is continually being acquired, and 
a glance into new and even recent publications shows 
that .symbionts have been repeatedly seen and inter¬ 
preted as mitochondria or chromidia. Tims in Aphis 
the long-known pseudovitcllus has been shown to 
contain .symbiotic yeasts by Fierantoni and SUI9, 
independently and almost .simultaneously (tqio); 
Buchner (1914) has demonstrated symbiotic luminiscent 
fungi in the previously well-studied pyrosomes, besides 
identifying (1921) as bacterial symbionts the mito¬ 
chondria found by Strindberg (1913) in his work 
on the embryology of ants. The increasing number 
of infective diseases of animals and jflanls, more¬ 
over, which have been traced, especially m recent 
years, to apparently ultraniicro.scopi<: organisms, can¬ 
not but suggest that there may exist ultramicro.scopic 
symbionts. 

From the foregoing summary of what i.s known 
to-day of .symbiosis we see that it is by no means 
so rare a plienomcnon as was formerly supposed. 
Symbiosis occurs frequently among animal.s and plants, 
the symbionts (alg®, fungi, bacteria) becoming in some 
cases permanent intracellular inhahitant.s of their 
hosts, and at times being transmitted from host to 
liost hereditarily. Among parasites, non - pathogenic 
and pathogenic, we know of ca.ses wherein hereditary 
transmission oexurs from host to host. 

It is evident that we are on the threshold of further 
discoveries, and that a wide field of fruitful research 
is open to those who enter upon it. In closing, it seems 
but fitting to express the hope that British workers 
may take a more active part in the elucidation of the 
interesting biological problems that lie before us in the 
study of symbiosis and the allied subject of parasitism. 


Crete as a Stepping-Stone of Early Culture: some New Lights.^ 

By Sir Arthur Evans, F.R.S. 


X HR unique geographical position of Crete, lying 
almost midway between Europe, Asia, and 
■ ifHca, marked it as the point where the primitive 
culture of Europe was first affected by that of 
the older civilisations of Egypt and the East. But 
geographically it belonged in late geological times to 
Anatolia, l^ing separated from Europe by the irruption 

' Abridged from a lecture delivered before Sectirm H (Aathropology) of 
Urftish Assoaatlon at Liverpool oa September i8. 
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of an ami of the Miocene Sea which later became the 
iEgean. Thus the fauna of Crete show nearer con¬ 
nexions with Asia Minor, as, for example, the Cretan 
wild goat; and this affinity is still reflected in its 
Neolithic culture, of which at Knossos in places we 
have a mean thickness of some 6^ metres (23J feet) 
as compared with about 5^ metres (19 feet) for the 
whole of the superincumbent strata. 

The builders of the Great Palace had themselves 
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removed the earlier Minoon or Post-Neolithic strata 
from the top of the original “ Tell ” to form the Central 
Court, and immediately below its pavement level 
some traces of rubble masonry appeared, my in¬ 
vestigation of which, in the summer of this year, 
resulted in the discovery of a complete house belonging 
—as its contents showed — to the latest Neolithic 
phase. 

This has supplied a most valuable record of the final 
stage in the development of the original culture of the 
island, still preserving the impress of its fundamental 
relationship with the mainland to the East. A female 
clay idol of “ squatting ” type is in this respect very 
significant. Still more important is a feature in the 
house plan itself, not traceable in any dwelling of the 
pure Minoan Age that has hitherto come to light—the 
appearance, namely, of the fixed hearth. The same 
arrangement conforms to the traditional Anatolian 
usage as illustrated, for example, by Troy and Sindjirli. 
This arrangement, as we know, was also shared by the 
primitive house-plans of mainland (Ireece from Thessaly 
to the Morra, hut in Minoan Crete it was superseded 
by the use of movable hearths. On tlie other hand, 
the “ but .and ben ” type of this Neolithie house witli 
its side magazines itself survived in a religious con¬ 
nexion, as ina\- be seen from the similar plan pre¬ 
sented by the'little shrine or “Casa -Santa” of tlie 
Minoan goddess set up on the neighbouring peak 
of Mt. Juktas. 

Whenee then did the usage of the movahle hearths 
reach Crete, which also entailed iiiiportant modifications 
in structure? There are reasons tor bringing this 
phenomenon into relation with a wave of southern 
influence which set in about the beginning of the 
earliest metal age in Crete, and to which was ultimately 
due the differentiation of the insular culture from that 
of the mighboiiring ^gcim region, and the rise of the 
lirilliunf Minoan eivili.sation, which in turn impressed 
itself on mainland Greece. A variety of evidence can 
he adduced indicating a very early intercourse between 
the Nile mouths and Crete, going back even to the 
age before Menes, when we know that navigation 
was already well advanced among the Delta popu¬ 
lation. 

Remains of a series of typical predynastic vases of 
porphyry and other materials have come to light on 
the site of Knossos, while imitative stone vessels in 
variegated materials of indigenous fabric date back to 
similar models. A class of Early Minoan idols, either 
pointed or square .below, claims a similar lineage, and 
—as Prof. Newberry has shown—the Minoan 8-shaped 
shield is itself the outcome of that which formed part 
of the emblem of the Egypto-Libyan Delta goddess 
Neith. A Minoan goddess holding tliis shield seen at 
Mycense seems to have been the prehistoric fore¬ 
runner of Athena, and something of the cult of the 
Delta goddess also survives in that of the Snake 
goddess of Knossos. 

Uter influences of the same Egypto-Libyan class are 
traceable in certain Cretan bead-seals and amulets of 
the period succeeding the Vllth Dynpty. So m- 
tensive was the predynastic connexion with Crete that 
it seems possible that, at the time of Menes’ conquest, 
part of the older population had found a refuge m the 
island. 
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As no objects due to this intercourse have yet ap* 
peared in the Neolithic Strata of Crete, we incidentally 
obtain a terminus ad quern for the close of the Neolithic 
period in the island. The date of the late pred)Tiastic 
epoch in Egypt cannot on any showing be brought 
down later than about 4000 B.c. 

From the earliest dynastic period in Egypt proofs 
of direct intercourse with Crete continually multiply ; 
and fresh examples of this, in the shape of fragments of 
diorile bowls, including a remarkable specimen with 
ears inside the rim, from the site of Knossos, are now 
available. Most of these vessels seem to date from 
the IVth and Vtb Dynasties, from which we have 
the first monumental records of Egyptian sca-going 
fleet). 

One remarkable outstanding phenomenon is that 
though copies <»f Egyptian prehistoric and early 
dynastic stone ve.ssels occur elsewlicre in Crete— 
notibly of Vith Dynasty ointment-pots—the originuU 
so far have been found only on the site of Kno.ssos. 
Knossos from abemt the close of the Neolithic Age in 
Crete was thus becoming a staple of commerce with the 
Nile Valley. 

The question thus arises, Dy what route did these pre- 
dynastic and protodynastic ohject.s reach this site ? 

In view of the prevailing nortlierly winds it does not 
seem proliable l!mt early navigators from or to Egypt 
coasted round the iron-bound promontorie.s of northern 
and eastern Crete. 

Further dis('overies made during the course of this year 
by me at Knossos and in the central region of the island 
throw a new liglit on this cjuestion. On the southern 
slope of the site two parallel lines of mas.sive foundations 
were uncartiied * e\idently fi>rming part of a monu¬ 
mental approacii to the Palace by a broad step-way, 
starting from a platform on which had abutted a main 
southern higliway. The remains of the paved way 
itself were brought out on the opposite .side of the ravine, 
which had been crossed by means of a bridge; and 
explorations in the interior iiave now made dear the 
existence of a Minoan road-line crossing the central 
region of the island. Remains of this, with massive 
terrace walls below and alxjve, have been followed along 
the western sleep of Mt. Juktas in the direction of the 
important Minoan station of Visula, and further south 
are traceable at intervals ascending and crossing the 
watcrslied—here about 1800 feet in elevation—and 
thence heading towards Phaestos and the southern 
ports. 

It is, therefore, probable that the Egyptian trade 
was conducted by means of the direct sea-pussage to 
these ports and thence by this very undent transit 
route to Kno.s.sos. While endeavouring, however, to 
fix the exact site of tlie Minoan havens, a disconcerting 
phenomenon presented itself, which is of some geo¬ 
logical intere.st. At Matala, the Roman harbour of 
Gortyna, tlie floors of rock-cut tombs of late Greek 
date lie nearly two metres beneath sea-level, impl]^^ 
a total subsidence of some four metres at least sirt# ' 
the beginning of the Christian era. Similar evidence 
comes out at the Minoan port of Nirou Khani on the 
north coast, where there is actually a submarine 
quarry. The subsidence, therefore, probably extends 
to the whole of central Crete, and is m stroflg contrast 
to the fact that at Phalasama, in the extreme west^ 
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of the island, the Roman harbour has been raised from 
5 to 5*50 metres above sea-level. 

The direct maritime intercourse between Egypt and 
Crete had also its reaction betimes on Egyptian^ art 
The spiraliform and curvilinear system that Crete itself 
seems to have received from the North iEgean, which 
affects Cretan ornament by the third Early Minoan 
Period— c. 2400-2100 b.c. —is taken on in Egypt at a 
somewhat later date, about the beginning of the Xllth 
Dynastj^. But the system thus implanted in Egypt 
had in its turn an almost immediate reaction in Crete, 
and the spiraliform and other curvilinear patterns of 
the Middle Minoan Age often betray, by their combina¬ 
tions with sacred symbols and the lotus or papyrus, 
direct indebtedness to the scarab and ceiling patterns 
of Middle Kingdom Egypt, From Crete in turn these 
Egypto-Minoan forms passed at Mycenae and else¬ 
where to continental Greece. Tlie most characteristic 
patterns on the grave stelae of the Mycenae—often 
cited as an evidence of northern influence—in fact, 
belong to this Egypto-Minoan class. 

In spite of the very ancient underlying community 
of Crete and Anatolia, it is clear that the earlier wave 
of civilising influence came not from the East but from 
the Nile Valley. Already in Early Minoan times this 
influence manifests itself in a great variety of ways, and 
nothing gives a better idea of the intimacy then sub¬ 
sisting than the spread in the island at this early epoch 
of the Egyptian game of draughts. By the beginning 
of the Age of Palaces, about 2000 B.c., however, we 
begin to have definite evidence of direct importation of 
objects and concomitant influences from the Syrian 
and Babylonian side. Two cylinders—one from near 
Knossos-^atu from the Age of Hammurabi. Hittite 
forms of signets also occur, and clay tablets of oriental 
type. 

Two very interesting objects in the Roselle col¬ 
lection at New York now make it possible to trace 
a characteristic class of Minoan libation vessels to a 
remote Sumerian source, ascribed by Dr. Hall to the 
time of Ur-Nina, c. 3000 b.c. These are a small bull 
and a bull’s head of diorite hollowed out for the pouring 
of liquids, much as the Cretan vessels of the same kind 
that first appear about the beginning of the Middle 
Minoan Age, a thousand years later. Even the inlaid 
decoration of these shows a correspondence with that 
of Cretan steatite examples. “ Rhytons ” of this class 
occur also among Ilittitc remains, and a kindred lion¬ 
headed type was known in Syria. It can .scarcely be 
doubted that intermediate links may ultimately be 
established. 

The function of Crete as a stepping-stone is curiously 
illustrated by the fact that perhaps the most artistic 
object found in the Mycense Shaft Graves was a silver 
bull’s-head rliyton of Minoan fabric, while part of 
an alabaster example of the lion’s-head type, a 
replica of one from the Temple Treasury of the 
J^alace of Knossos, occurred at Delphi, confirming the 
tradition that connects its earliest cult with this 
“Cretan site. 

Among the contents of the remarkable tomb recently 
discovered on the site of Byblos, containing obsidian 
ointment pots with the cartouche of Amenemhat III., 
were not only a part of a silver bowl with spiraliform 
repouss^ work of a Minoan kind, but also a spouted 
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teapot-like vase of the same material, which has also 
been attributed to a “ Myceneean ” source. The nearest 
parallel to this is a hitherto unpublished blue faience 
vase from the treasury of the Central Sanctuary at 
Knossos, but the indebtedness here is probably the other 
way, since similar forms in clay, as is shown from the 
contents of Hittite tombs, were at home in North 
Syria, 

Together with these oriental connexions the re¬ 
ciprocal intercourse between Egypt and Crete con¬ 
tinued to operate on either side, and a curious parallel 
to the history of the animal rhytons is presented by 
another series to which an ostrich egg forms the starting 
point. The Egyptian prototype is actually supplied 
by a vessel found by Prof. Garstang in an early Middle 
Kingdom tomb at Abydos and now in the Brussels 
Museum, where a mouthpiece of translucent blue 
marble is fitted to an ostrich egg recipient. It is 
scarcely necessary to mention here the discovery of 
imported polychrome pottery in Xllth Dynasty 
deposits in the Fayuin and elsewhere, or of the diorite 
Egyptian monument—probably the offering of a 
resident Egyptian—and the alaba.stron lid with the 
Hyksos King Khyan’s name found at Knosisos. It is 
a pregnant symptom of the maritime enterprise ol 
Crete at the close of the Middle Minoan Age that ships 
of more advanced type now appear on seals that have 
be^ discovered. 

The early operation of Cretan influences in Malta has 
recently received fresh illustration from the incised 
designs on the pottery of Hal Tarxien and the painted 
scrolls of the hypogaa of Hal Saflieni. At a somewhat 
later date, it seems possible to ascribe to Minoan 01 
Mycentean agency—at least in its initial stages—th< 
difiusion of faience beads of the segmented and othei 
Egyptian types to the Iberic and Britannic West. So 
too, the amber-trade from the north by way of th« 
Adriatic coast to the Peloponnese and Crete, which 
attained its apogee about the beginning of the Lat( 
Minoan Age, may account for the survival of Minoar 
and Mycenaean forms among the relics found in Illyrk 
cemeteries like that of Glasinatz in Bosnia, as well a.« 
fur certain elements in the affiliated Gaulish and Latt 
Celtic culture. 

Of the Minoan relations with inner Africa, eithei 
through Egypt or by way of the Libyan ports of th( 
Tripoli region, some striking new evidence has beer 
brought to light by the recent excavations at Knossos 
In some of the newly discovered frescoes, apes of th< 
Cercopithccus genus, not found nearer than the Sudan 
are so vividly depicted that it is clear that the artis- 
had studied them from the life. Tame specimeni 
must, therefore, have existed in the great Palace 
probably introduced through Egyptian agency. 0 
even greater interest is a frieze in which a Minoar 
capt^ in a typical embroidered loin-cloth and wearing 
a black goat’s-skin cap is seen leading a negro trooj 
wearing a similar uniform. It seems more than prob 
able that such black mercenaries reached Crete througl 
some Minoan factory on the Libyan coast. The negn 
element in Crete, which reached it from Tripoli an( 
Dema under Turkish rule, is still noticeable. Thi 
employment by the Minoans of black mercenaries ii 
the days of ^eir expansion on the European sidi 
suggests the most modem parallels. 
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Obit 

Rev. H. J. Bidder. 

HE death of Henry Jardin Bidder, fellow of St. 
John's College, Oiiord, which took place on 
October 19 at his house in Oxford, deprives his 
College and University of a wise counsellor and the 
world of a rare and commanding personality. 

Mr. Bidder was bom in 1847, and after his school¬ 
days at Harrow, spent the whole of his long life in, 
or in the neighbourhood of, Oxford. He was elected 
to a fellowship at St. John's in 1873, and having taken 
Orders, found ample scope for his abounding energy 
in the service of the Church and in acting as lecturer 
and tutor and subsequently as Bursar of his College. 
The post of Bursar he held for twenty-one years, and 
during that period Mr. Bidder administered the finan¬ 
cial affairs of his College with such judgment and 
ability that when he resigned the office St. John’s had 
become one of the most flourishing colleges in the 
University. 

\<§k man of wide sympathies, Mr. Bidder espoused 
with enthusiasm the cause of agriculture and forestry 
in’the University. He took a leading part in effecting 
the re-endowment of the Sibthorpian professorship 
of rural economy and in the establishment of a professor¬ 
ship of forestry. Nor will it be ungracious to state 
that the weight of his influence counted heavily in deter¬ 
mining Ins college to give generous assistance to these 
departments of the University, in assisting in the 
provision of buildings, and in putting Bayley Wood 
at the disposal of the School of Forestry as a training 
ground for foresters. Mr. Bidder served for many 
years on the University Forestry Delegacy and wm 
also a most valued Curator of the Oxford Botanic 
Garden. 

Of the many services which Mr. Bidder rendered 
to the world none is more conspicuous nor more 
widely appreciated than that of making tlie garden 
of St. John’s College the most beautiful in the Uni¬ 
versity and among the most beautiful in the world. 
To the lot of few men has it fallen to give pleasure 
to so many as did he by his labours in making “ his ” 
garden more perfect year by year. Those who shared 
his love of gardening were sure of a warm welcome 
to St. John’s and a warm place in his heart, and 
there are many who count among the happiest hours 
of their life those spent with Mr. Bidder in St. John’s 
garden. They were never sent empty away, but re¬ 
ceived the gifts of liis large-hearted friendship and of 
any, even of his most precious, plants whidi they 
desired. The rock garden, designed with consummate 
skill and tended with meticulous care, was perhaps 
the achievement of which Mr. Bidder was most proud; 
and justly, for in it Alpine plants, even the most 
difficult, found congenial place, and flourished so that 
they made St. John’s rock garden in springtime the 
most lovely comer of Oxford. 

Tall and stalwart, authoritative, broad-minded, not 
always very patient, but of exquisite courtesy, Mr. 
Bidder was greatly beloved. He was humorous, too, 
with a spice of teasing malice which gave piquancy 
to his conversation and endeared him the more to his 
friends. His voice was beautiful, and there was a 
“ graciousness in his demeanour which made each time 
of meeting him a memorable occasioii. . F, K. ■ 
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lary. 

Dr. William Crooke, 

It is with great regret that we record the death 
of Dr. William Crooke, the widely-known authority 
on Indian ethnology, which occurred on October 25 
after an operation. 

William Crooke was bom in 1848, and after taking 
his degree at Dublin University, entered the Indian 
Qvil Service (Bengal) in 1871, While engaged in 
official duties as magistrate and collector m the* 
United Provinces of Agra and Oudh, he took up the 
study of ethnology. As a result, in 1896 he published 
“ Popular Religion and Folklore of Northern India,” 
and “The Tribes and Castes of the North-Western 
Provinces and Oudh,” The latter was undoubtedly 
his greatest work. It naturally owed much to Ms 
predecessors, such as Risley Dalton, Tod, and Malcolm; 
but it differed from any previous account in supplying 
a more detailed description of the manners, religions, 
marriage customs, and institutions of the people. Its 
most valuable part was the record of Crooke’s own ob¬ 
servations, made in the course uf a long service at Mirza- 
pore, on the Dravidian peoples, whose culture was tlien 
rapidly disappearing before Brahrnanical propaganda. 

On his retirement from the Civil Service, Crooke was 
for a time honorary secretary of the RoyM Anthropo¬ 
logical Institute; but he finely settled at Cheltenham 
and devoted himself to the study of folklore and Indian 
ethnology. These studies lx>re fruit in a number of 
contributions to the proceedings of learned societie.s 
and in other publications. In addition to the two 
books mentioned above he published: “ An Indian 
Glossary,” 7903; “ Tilings Indian,” 1906 ; and “ The 
Peoples of Northern India,” 1907. He also contri¬ 
buted a large number of articles to Hastings’ “ En- 
cydopsedia of Religion and Ethics.” For many years 
he was a constant contributor of paragraphs on ' 
anthropological subjects to Nature, and his last 
contributions were received only a few days before 
he entered the nursing home where he died. 

Crooke’s intimate acquaintance with folklore and 
primitive custom, as well as his wide knowledge of 
Indian archzeology and history, and his explorations 
in the byways of the literature on India, rendered Mm 
an ideal editor. In this capacity he produced Fryer’s 
“ New Account of East India and Persia ” (Hakluyt 
Society, 1909) ; Tod’s “ Annals and Antiquities of 
Rajasthan,” 1930 ; and Herklot’s “ Islam in India,” 
1921. In each case his work was highly praised by the 
most competent critics. 

In 1910, Crooke was president of the Anthropo¬ 
logical Section of the British Association at the Sheffield 
meeting, and in 1911-12 he was president of the Folk¬ 
lore Society. In 1919 the University of Oxford con¬ 
ferred upon him the honorary degree of D.Sc., and 
in 1920 his own University of Dublin honoured Mm 
with the degree of Litt.D. He had recently been 
elected a fellow of the British Academy. 


We regret to announce the following deaths: 

Mr. Charles Burckhalter, astronomer and meteor- 
olo^t, director of the Chabot Observatory since 1885, 
on September 20, aged seventy-four. 

Prof. H, B. Rathke, formerly honorary professor of 
chemistry at Marburg University, aged eighty-iour. 
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Current Topics and ETcnts. 


The announcement of the award of the Nobel 
prize for medicine for 1922 to Prof. A. V. Hill and 
Prof. Otto Meyerhof, and for 1923 to Dr. Banting 
and Prof. Macleod, is gratifying to British research 
in medical science. The Toronto workers who dis¬ 
covered insulin share with workers at home a common 
inheritance of scientific tradition ; their work has 
attracted much notice and is well known. The 
diWsion of last year’s prize between Prof. Hill and 
the professor of physiology at Kiel emphasises the 
friendly co-operation which has marked their work 
on muscular contraction since the investigations of 
Pletcher and Hopkins in 1908. Sir Walter Fletcher, 
now secretary of the Medical Research Council, was 
Prof. HWVa tutor at Cambridge and urged him to 
take up physiology. Work on muscle at that time 
awaited the elaboration of a new technique of in¬ 
vestigation. It was Langley who suggested the line 
of approach which has since proved so productive 
in the liands of A. V. Hill, whose imKlification of the 
Ihcriiiopile made possible the investigation of the 
total heat produced in a muscular contraction, of 
the lime-relations of the hcat-produclion, either 
” initial *' or " recovery,” and of the thermal changes 
associated with the passive lengthening or shorten¬ 
ing of the muscle. Oxygon is not used in the jininary 
brt'ak-dowii processes of rest or activity, but only in 
what, strictly speaking, may be called the recovery 
processes. Prof. Hill has shown that but for the 
body's ability to ineel its oxygon liabilities in arrears, 
it would not lie possible to make more tlian the 
most moderate muscular eflort. The muscle ” goes 
into <lcbt ” for oxygen on the security of the lactic 
acid libeiated in activity. Mechanical response is 
probably due to the production of lactic acid during 
contraction, its sudden appearance changing the 
electrical and colloidal .state of protein interfaces in 
the muscle. I’lof. Hill and his collaborators then 
pas.sed to the consideration of the efficiency and speed 
of the recovery process, to the use of the ” oxygen 
debt ” as an indicator of the absolute amount of 
lactic acid present in the body at the end of exercise 
and to other problems of muscular exertion in man. 
Meyerhof contmued in the use of the caloriinetrical 
and xliemical methods, his account of the r 61 e of lactic 
acid in contraction running parallel to A. V. Hill’s. 
Muscle problems apart, Meyerhof, following Hopkins, 
has done notable work on the mechanism of oxida¬ 
tion ; while A. V. Hill’s W'ork on blood-gases and on 
nervous excitation is also very widely known. 

If committees and talk could satisfy the biblio¬ 
graphic needs of the present-day researcher, he would 
be happy indeed. Even a body no less august than 
the International Commission on Intellectual Co¬ 
operation, instituted by tlie assembly of the League 
of Nations, and presided over by Prof. Bergson, has 
been discussing the question. Meanwhile, the Com¬ 
mittee on Bibliography and Publication appointed 
by the Union of American Biological Societies has 
presented its first report (Science, September 28* 
1923). It propose? to publish one comprehensive 
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series of Biological Ahstfocts, which, at the rate of 
6*8 titles to the page, would produce 6000 pages a 
year. This would be issued in 12 monthly numbers, 
with alhirteenth, also of 500 pages, for the classified 
index. The estimated cost of manufacture and 
distribution is 52,144 dollars, which is to be met by 
1000 institutional subscriptions of 15 dollars and 
6000 individual subscriptions of 6.20 dollars. These 
estimates do not include cost of binding (at least 
4 dollars per copy per annum), nor do they seem to 
allow for editorial, bibliographic, and clerical work. 
Valuable though this volume might be, it would still 
leave thcsneeds of the systematist to be met by such 
a work as the ” Zoological Record,” nor could its 
classifie<i index, based on brief abstracts, really be 
what the committee calls ” the modern, detailed, 
searching subject index.” The prospect, therefore, is 
somewhat appalling, and suggests anew that modem 
scientific authorship will pcri.sh under the weight of 
ils own products. But are these C500 pages, for 
biology alone, really neces.sary > Would not an 
analytic index, competently and honestly compiled, 
be lx)Ui less expensive and of greater ultimate value ? 

Major H. H. King, writing from the Central 
Research Institute, Kasauli, Punjab, directs attention 
to the statement made by Prof. 1 . P. T’awlow, in his 
lecture before the International Physiological C-on- 
gress held in Edinburgh hist July, to the effect that 
he has experimentally demonstrated the inheritance 
of an acfjuired nervous character (HriUsh Mc-dical 
Journal, August n, p. 256). The statement, as 
Major King suggests, is so far-reaching in its signifi¬ 
cance, that the results of the further experiments 
now in progress will be eagerly awaited. Up to the 
time of his leaving Russia, Pawlow’s experiments had 
not demonstrated the direct inheritance of an acijuircd 
or ” conditioned ” reflex in the form of an inborn or 
” unconditioned ” reflex ; what he claimed to have 
shown was that the acquisition, under identical treat¬ 
ment, of a ” conditioned ” reflex became increasingly 
rapid in succe.ssive generations of mice. It is clear, 
however, that his results had led him to regard it as 
probabte that eventually, after a sufficient number of 
generations had been exposed to the training, the 
period of training needed would fall to zero, and the 
reflex, acquired in the earlier generations by oft- 
repeated association, would eventually appear as an 
inborn, unconditioned character. It would be worse 
than useless at this stage to discuss the possible 
meaning or mechanism of such a process. We must 
awmt the confirmation and full exposition of the facts. 
But it must, in any case, be regarded as an event of 
the highest significance that an observer of such pre¬ 
eminence, and so intensely objective in his methods, 
should have been led even to such preliminary con¬ 
clusions. 

A VALUABLE addition to the collection of old maps 
in the British Museum has been made by the purchwe 
of a hitherto unknown Italian world map dated 1506. 
A r^roduction of the map is given in the Geographical 
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Journal for October, and in an accompanying article 
Mr. E, Heawood explains tliat the author was 
Codtarini, who appears to be quite unknown as a 
cosmographer, aiid that Roselli was the engraver and 
perhaps the publisher. The map may have been 
produced at Venice, but there is also some*evidence 
that it appeared at Florence. In some respects it is 
reminiscent of the map of Johan Ruysch of 1508, but 
in detail there is little close agreement. The resem¬ 
blance is greater with Waldaeemuller’s map of 1507, 
but Mr. Heawood believes that this is due to a use 
of common sources. In Europe the general outlines, 
except in the north, are good. The outline of Africa j 
is striking and much bettor than Waldsecmuller, but I 
the interior topography is almost entirely Ptolemaic. ' 
'i'here is an oxtraoniinary niisplacomenl of the Blue 
Nile, derived, Mr. Heawood bohovtis, from some early 
maps then existing in Italy 'ihe chief interest in 
the map, however, lies in its being the hrst to show 
the rc.snlt of ('oUimbus’ voyages The priontv that 
])as.s<‘cl from Kuyscli to Waldseemullcr must now be 
yjel<l<’d I0 (^onlanni. 'I'lie author was evidently alive 
to the possibility of South Anieriea being a large 
continent, but there is no indit.alion on his map of 
any land bainer closing the western seaway to 
f 'athav. 'file article includes a facsimile of the ma]). 

.\Ik. .At AN (1, (Kill VJI-, who hassucceeded Mr. C$. G. 
Chisholm as lecturer in geography in the ITni\ersity 
of lidinlnirgh, gave his iiiaugund address, “ Modern 
Geography as a Study and as an Aid,” on October 12. 
He pointed nut that llie great volume and com- 
lik'xity of the tlata eonipriserl by the various natural 
and liumane sciences result in an increasing need 
ior work of correlation and syiitlu‘MS such as geo¬ 
graphy performs, In this tiic data funnshed by 
other workers are discusseil hv geographers always in 
relation to place The stuilv of regional gt^ography 
IS still in its infancy, for complete regional mono¬ 
graphs baseil upon field work exist for onlv a small 
part of Ihc carth’.s surface ; and syntlictic regional 
study IS the mam function for gaigraphical research 
in tlie liitnre. In regions largely unsurveyed thi* 
lompilalion of provisional inap.s can best carriwl 
out by ])ers<)ns well trained in physical geography, 
and .such maps are urgently rc<)uired by men of 
science working in relatively unknown areas. Much 
fruitful investigation will result from the collabora¬ 
tion of geographers with workers in other fields such 
as geology and biology, archieology and history, 
economic and .social science. Geography along with 
other sciences can help towards a reasonable and 
gradual redistribution of the world’s population, thus 
relieving the stress due to overcrowding, by directing 
the streams of suitable emigrants to lands in which 
they can flourish. 

The jjosition of the Qiemical Hall in the British 
Empire Exhibition at Wembley next year is in many 
ways a good one. Visitors to the Exhibition arriving 
at Wembley Park Station will enter at the north 
entrance, and the Palace of Industry is on the right- 
hand side of the main avenue which runs straight to 
the Stadium—north to south. The Chemical Hall 
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iB in the north-east corner of the Palace of Industry : 
it is surrounded by two of the 75'foot gangways, and 
there are three main entrances to it. The exhibits 
will be grouped roughly in five divisions : (a) Heavy 
chemicals; (h) dyestuffs and intermediates ; (r) fine 
chemicals ; ( 4 ) soap and perfumery ; and (e) scientific. 
A scientific committee consisting of the following 
representatives of scientific societies has been ap¬ 
pointed : Mr. J. Baker, Mr. F. H, Carr, Mr. E. V. 
Evans, and Dr. Herbert Levinstein (Society of 
Chemical Industry); Dr. }. T. Hewitt and Prof. J. F. 
Thorpe (Chemical Society); Mr. J. B. Atkinson 
(Society of Dyers and Colourist.s) ; Mr. T. Marns and 
Mr. E. T. Neathercoat (Pharmaceutical Society) ; Dr. 
Stephen Miall (Federal Council) ; Mr. K. Pilcher 
(Institute of Chemistry} ; Commander K. E. Stokes 
Kces (Institution of I^etroleum Technologists) ; Prof. 
J. W. Hinchley and Mr. W, J, IJ. Woolcock (Institu¬ 
tion of Chenucai Engineers). Mr. Woolcock is serving 
oil all the cominiUees concerned with the scientific 
■»tdcof the Exhibition, in order to act as general liaison 
ollicer and to avoid undue overlappmg. 

Reports have recently appeared in the Press of 
great changes in the depths of (he South Atlantic. 
A note in the (kographical Journal for (.)ctober 
states that the Hydrogrnpher to the Adiniraliy 
contradicts these statements. They arose apparently 
from the existence, which is well known, of u ridge 
with depths of 480 fatliorns alxiut 800 miles from the 
('ape on the direct route of the cable between St. 
Helena and the Cape Repairs to this cable have 
lately bniught into prominence tlie occurrence of 
this ri<lgo in contrast with the surrounding depths of 
2500 fathoms and upwards. 

Thic introduction of European animals into 
Australia has produced a noticeable diminution in 
the numbers of many of the native species, some of 
which appear to be on the verge of extinction. Tn 
these circum.stHnccs the Trustees of Iho British 
Museum thought it desirable to acquire examples 
of the Australian fauna, particularly mammals and 
birds, and they sent out a collecting e.vpeditiou 
for that purpo.se. 'J'he leader is Capl. George H. 
Wilkms, who was a member of the Stefanssou Arctic 
Expedition and biologist on the Quest. The first 
station chosen for collecting was in southern Queens¬ 
land, about 350 miles inland; work was carried on m 
this area from April 25 to June 11, and tlie specimens 
obtained there have recently arrived at the Natural 
History Museum. The .second station is m northern 
Queensland. 

The first number of the new monthly publication, 
the Journal of Sctentijic Instruments, dealing with 
the principles, construction, and use of scientific 
instruments, has appeared. It is produced by the 
Institute of Physics with the co-operation of the 
National Physical Laboratory and is a quarto of 
32 pages sold at 2s. (xi. There are three articles of 
considerable length on temperature control for the 
PuUrich refractometer and on the measurement of 
heights by aneroid and of internal diameters of 
transparent tubes. Shorter articles on a new relay, 
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a recording drum, a balance in which the fine adjust¬ 
ment IS made bv a chain hanging from the pan, and 
a reconhiif; kulathermometcr, followed by two pages 
of notes and reviews, coinjjlete the part. l*he char¬ 
acter (>l the articles and illustrations ])romises well 
for the luture of the Journal. 

'i'Hiv tueiity-seventli annual meeting and autumn 
foray of the British >Myiologi<-aI Society was held at 
\\ indsor on September 2H-C)( tober 3 The presuient. 
Prof. 0 V. Darbislure, dealt generally with the 
subject of lichens in his address Liclienologists t>f 
the last century, tyfiilieti in the person of William 
Nvland<T (1^22 i8o<d. were almost entirely opp<Aed 
to Si liwendcner (i8io-ioi<d 'I'hey fell that Ins 
theory of the dual naturi- of lichens was not true and 
that the autonomy of thc' gr(jti]> of lichens was 
threatened 'I his old (.oiitrast Ix'tween svsUunatisl 
and physiologist is now almost gone Systematic 
Itcheiiology is now in such a state that an ajipeal is 
nuide to hehenologisls to work through lichen groups, 
geiH'Hi or evem species monograplm ally. The diffi- 
c.ully of deCining a Iichen-species is often very great 
'I'lus IS in part due to thi‘ tact that the lichen fungus, 
tinatoiuicallv as a rule the jiredoimnant partner, 111 
the snnpli* system of symbiotic co-o|H‘ration ccvisting 
in tlu' lichen, has thrown overboard tlie structural 
traditions of Us frc‘e-ln'ing snpropliylic or parasitic 
ancestors. Tlie result is Hint tiie rock-forms of two 
allied spe« les will ui structure often be more like one 
another than the\ will be* like tlu'ir rc‘speclive normal 
liark-tiihabiting pareiil forms. ‘I'lie evolution of tlie 
lichen is ])roceedtng along \erv definite lines, from 
tile fiat (Tustaceous but areolat<’, to iohaccous, up- 
nglit foliaceous, and finally true fruticulow forms 
'l'h(’ highest phj'siologicai dilforcntiation is reached 
in such foinis as Cla<lonia, where \vc get stem and 
doisiN’entral leaf clearly separated. Other jiajiers 
wcTe contributed on “ ICpidennc Plant Uiseases,” by 
Mr I’’. T. Brooks ; " 'I’lie Tungi found growing in a 
Blackbird’s Is'est," by Sir H. C Hawley , and an 
account by Mr. J. Kanisbottom of " An unpublished 
Monograph on Discoinycetes by M. C. Cooke” Mr. 
J. Ramsbottoni was elected presuient for 1024, Miss 
B. Lister vice-president, and Messrs. W. J. Dow'son 
ami C J. Sharpe to the couneil 

Thk autumn meeting of the Society of (Icrman 
Clicmists was held at Jena on September 20-2‘^, and 
about six hundred members were present in spile 
of the present difiicullies. No festivities of any kind 
took place, except the performance of (.Jyethe’s pla>. 
” St<illa,” 'riic following were among the subjects 
of scientific lecture.s in a very full programme:—Prof. 
1 -^r. Ncuberg : Keview of recent research in fermenta¬ 
tion chemistry, and demonstration of methods of 
determining llie direction of fermentation and fixing 
intermediate products Prof. Lemmermann: The 
position of Germany as regards supply of aitificial 
fertilisers ; the prospects of enlarging the yield to 
such an extent that Germany can grow her food 
supply at home. Kxperimeiits were described for 
partially replacing phosphoric acid by colloidal 
silicic acid. Dr. EdeleanC : Description of the process 
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of refining certain kinds of petroleum (such as 
Kumaniait and Californian) containing a large amount 
of unsaturated and benzolic hydrocarbon.-, by liquid 
sulphurous aci<l, and of the apparatus constructed 
for this purpose by the Borsig Works. This process 
permits the manufacture of a good burning oil and 
the production of the other components of the 
petroleum in their onginal coiulition. Prof. Dr. 
Stock deplored the ]>oor financial condition of e.v- 
purmiental chemistry at the German higli schools, 
and remonstrated against the reduction of this most 
important liranch of chemical education. Prof. 
Dr, K. Hess : Review of recent researches on cellulose. 
The simple cclhilo.se molecule is represented by 
('„H,nC)6, as statcti by Thof. CJreen thirty years ago. 
Dctailwl investigation of the cupraminonia solution 
of cclhilo.se has proved this to be correct. Prof. 
Linck : A new proposal for the working up of the 
magnesium chloride w'a.stc litpiors in potash works. 
In ten sections more than cigiity lectures w-ore given 
on various problems of pure and applied chemistry, 
iiKluslnal law, education, etc. 

Tirr. annual report of the Meteorological Committee 
to the Air Council for tiie year ended March i<)23 
has just lieen issueil, this is the sixtv-cighth year of 
the Meteorological Olfice. (.)t recent years nuicli 
development and extension has occurred consequent 
on the necessary investigation of the upper air for 
the requirement of aircraft and lor naval ami mili¬ 
tary purposes. Most public metcorologieal work is 
now alw^orbeil iimler (.lovernmcnt management, and 
without doul>t this teiuls greatly to the advaiicoment 
of meteorology. I'hc system of wireless weather 
reports from sliqis in the Atlantic is said to be 
extremely efilcieiit, tlie w’liole of the work on the 
ships IS voluntary, and no ” siiips' chargi's ” are made 
by the Marconi Companv. Soule return is made for 
this voluntary help by broadcasting two messages 
a (lav specially prepared by the Office for iJie shipping 
a])proaching our western coasts. About 300 ships 
legularly and voluntanly simd returns m connexion 
with the w'ork undertaken by the Marine Division, 
and discussions of use to seamen are actively mam- 
tamed. The Forecast Division is on the alert to 
take advantage of every opportunity to ensure 
improvement in the accuracy of the forecasts. In 
addition to the European observations, data are 
received daily from 2y stations in the Ihnlcd States, 
from Iceland and Greenland, and occasionally from 
the steamship Maud of the Norwegian Polar Expedi¬ 
tion Forecasts are prepared three times each day 
for issue to the Press and special week-end forecasts 
arc prepared on 1 ’hursday and Friday. The Climato¬ 
logical Division deals with all information bearing 
on climate. Upper air observations entail much 
work, and the British Rainfall Organisation is entirely 
under the control of the Meteorological Office. 

Sir Humphry Kollkston has been appointed a 
physician-in-ordinary, and Mr. E. F. Buzzard 
physician extraordinary, to the King. 

Mr. T. Shrppard, of the Hull Municipal Museums, 
and Dr. T. W. Woodhead have been elected honorary 



November 3, 1923] 


NATURE 


667 


life members of the Leeds NaturaHsls’ Club and 
Scientific Association, in reco^ition of their work 
in Yorkshire. 

% 

Dr. J. H. Jeans will deliver the Van dcr Waals 
memorial lecture at Uk' meeting of the Chemical 
Society to be held at the Institution of Mechanical 
Engineers, Storey’s Gate. \Vo,stmin.stcT, S.W.i, on 
'rimrsday, November 8, at 8 r m. 

Sir Oliver J. Lodoe: will ilcliver his presidential 
address to the Itdntgcn Society on “ X-rays and the 
Atom,” at the Institution of Electrical Kiigincons, 
Savoy Place, Victoria Embankment, W C.2, on 
Tuesday. November 6. at 8.ii> i»m. Tickets of 
admission can be obtained from tin* ilon. Treasurer 
of the }?dntgen Society, 33 Newton Street, \V.C.2. 

Sfk Auchuiald Garroi), Itegius profi^sor of 
medicine at Oxfonl, is to deliver the Harvciau 
oration of the Koval College of Physicians of London 
in Dr. C. Singer will deliver the KiUPatrick 

lectures on November 0 and 8. at 5 i*.m , on " The 
History of Anatomy.” an<l Mr. Edmund (ios.se the 
Lloyd Koberts lecture on ” Personal Relations 
between Medicine and Literature,” on Tuesday, 
November 20, at 5 c.m, 

1)K Andrev.' BalI'OIIr has been ajipointi'd by 
tliu transitional excculivi' committee, under the 
chairmanship of the Minister of Health, to be 
Director oi Uie School of Hygiene whicJi is to be 
established in J.ondon I'he foundation of tlie 
School, winch wa.s referred to in Nailmo- of July 28, 
p 140, was made possible by a gilt of two million 
dollars by tlic trustees of the kockefellerToundation. 

Sir j. PoKThSc'UF. 1<'lannt-;i<v has accepted the 
invitation of the Council of the Junior lu.slitiition 
ol Engineers to become prc.sidenl of the Institution 
in succession to Cajit. H RiallSankey. His induction 
will take jilacc at a meeting to be held at the Koyal 
Society of Arts on Friday, Deiembcr 7, when he 
will deliver Ins presuleiilial adtlress, ” Marine Pru- 
pui.sion during lifly years ” I'lckels for the meeting 
may be obtained from the Secretary of the Institution, 
39 Victoria Street. 

A DISCUSSION on ” The Keprodiiction of Sound by 
Loud Speakers,” arranged by the Physical Society and 
the Institution of Islcctncal F.ngmcers, will be held on 
November 29 in the.ball of the In.stitution of Electncal 
Engineers. There will be two .sessions, 5.30-7 p.m. 
and 8-0.30 P.M , and during the afternoon visits will 
be made to the studio of the British liroadcasting 
Company at Savoy Hill. 

From the income of the R. 38 Memorial Pnze Fund, 
a sum of twenty-five guineas will be ofieretl as a prize 
for the best paper received by the Royal ACTonautical 
Society, on some subject of a technical nature in the 
science of aeronautics. Other things being equal, 
preference will be given to papers which relate to 
airships. The prize is open to intcniational com¬ 
petition. Intending competitors should send thoir 
names to the Secretary of tlie Royal Aeronautical 
Society, 7 Albemarle Street, London, W.i, on or 
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before December 31. with siicli information in regard 
to the projected scope of their papers as w-iU enable 
arrangements to bo made for their examination. The 
closing date for the receipt of papers will he J\larcb 31. 

\ Plant Pathologist is required in the Botanical 
Division of the Department of Agriculture of the 
Dmon of South Africa, The duties of the po.sl will 
primarilv l>e connected with carrying out pathological 
investigations regarding the outbreak of disease in 
tobacco. C‘andi« kites mii.st possess a university 
degree and have taken botany and the allierl .sciences 
m the final examination, f orms of application may 
1)0 obtained from tlie Secretarv, (Office of the High 
ComnitsstoncT for the I'nion of South Africa, Trafalgar 
Square, W.('2. The latest date for the receipt of 
applications for the poMtioii is November 20. 

At the- slatutorv meeting of the Koyal Socudy of 
Edinburgh held on Montlay, October 22. the following 
officers were electetl :—: Prof b'. () Bower; 
Vict'-l'residt'Mts : Major-(jcneral W. B. Bannermaii, 
Dr. \V. A- Tail, Principal J. (' Irvmc, The Ut. Hon. 
Lord Snlvescn, T’rof. J 11 . Asliw’ortli, and Prof. T. H. 
Beare; Gciwra! Strrcfnyv ' TTof R. A. Sain|>son ; 
Secretaries to Ordinary Meetings • Dr. A. laiiider and 
Prof. W, Wright Smith ; '('rcasurev : Dr J. Currie ; 
Curator of f.ihrary and Museum: Dr. A, Crichton 
Mitchell; ComiciUors \ T^rof H Stanlev Allen, Sir 
Kc>bcrt Blvtli (»reig, Dr J. Ritchie, Prof E Maclngan 
Wedderbuni, Prof ' 1 ' H Bryce, Prof. J. Y. Simpson, 
i’rof. D'Arcy W. Thomp.son. Sir James Walker. Prof, 
E. T. Whittaker, Prof. H. Briggs. Mr. W L. Caldcr- 
wood, and ITof T J. jehu. 

'I'nE annual meeting of the British Association of 
(dicimsts was held in the Phemteal Departmt-nt of the 
Dnivorsnty of Birmingham on Saturday, October 27, 
under the jiresideney of Dr. ilerbert Levinstein, who 
was re-eks ted for another year of olheo. During 
this meeting the laboratories and workshops of the 
University wciv throw’ll open for inspection and an 
exhibition of research apparatii.s and specimens was 
arranged by the teaching and research staffs of the 
University. 7 'hc British Assiiciution ot Chomisl.s, 
which was foumlc<l in 1917, exists tf) safeguard the 
economic and general interests of chemists and to 
secure wider recognition of the national iniportancc 
of the profession The ([uahficaUons for admission 
to full membership are either (i) a university degree 
or cKjuivalent lUploina with one year’s practice in 
applicil or teaching chemistry, or (2) a sufficient 
general education and .scientific training with seven 
years of professional practice. At the present lime 
there arc about 920 full members. This Association 
issues a quarterly Bulletin in which are jniblished 
the annual report of the ('ouncil, the Proceedings 
of the Association, and other matters appertaining 
to the material and professional welfare of its 
members. These activities include an unemploy¬ 
ment benefit fund, an appointments bureau, and a 
legal aid fund. 

Tiik Streatfeild memorial lecture was delivered at 
the Finsbury Technical College on October 25 by 
Mr. E. M. Hawkins, who took analytical chemistry 
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as his subject. J-'irst arnon)^' the <juahfications 
roquireci jn tlic analyst is aanruev and trustworthi¬ 
ness, to winch should tie ad< 5 ed the ability to decide 
to what degree of accuracy his results attain 
Secondly, there is the need for rapidity to be 
associate<l with accuracy, a.s few students realise 
(lie spe<‘d of manipulation which is required of them 
wlicii Llu'v olitain a post after leaving college 
Ilnrdlv, It IS <if great importance that stuilciits 
siiould cultivate tiic gift of exjiressing results suitably 
in a report. Much good exjjcnmental work is mamHl 
by the inability of the chemist to write up lus results 
in such a way that the bearing of the work can lie 
jiroperly appreciated by those who read the rejairl. 
1 he chemist sltould not be easily moved from an 
opinion formed after careful considiTalion of results 
olitamed bv patient investigation. In conclusion, 
the lecturer staled that of tlie three elas.se.s of 
men practising cheniistry, namely, works chemistb- 
public analysts. an<I consultants, tlie first class will 
greatly outnumber the public analysis when trade 
rcMvcs. while consulting chemists will be men of 
wide experience and high attainments who will Iw 
calltsl upon by nuinufaclurors to solve their problems 
and should be highly remunerated for sucli work. 

MI'Ssrs Wm-inoK and Wksl^v, Ltd., 2 Arthur 
Street, \V.C.2, have just sent out a new catalogue 
(New Series, No. 0, i<j 23) of second-hand works on 
ornithology, compiled with their usual care. It 
contains nearly r.<oo titles, and should Iw seen by all 
interested in the subject. 

Ml? W. H. honiNSON, Nelson Street, Neweastlc- 
on-Tyne, has just issued catalogue No. p, 19^3, of 

Kare and Standard liooks ” odered for sale by him. 
Many books of science, voyages, and travels are 
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included, and there is a very interesting section on 

Americana.” 

ilEssKS. H. K. AND Co., Ltd., 136 Gower 

Strc‘et, W.C.i, have just issued a list of the new books 
and new editions added to their Medical and Scientific 
(hrciilatmg Library during August and September. 
As it IS practically a list of the medical and scientific 
books published during the months in (piestioii it 
should Ix* a useful guide to others than subscribers 
to the library. 

Part 111, of Sotheran’s Catalogue of Science and 
Technology has just reached us from the publishers 
(i.|o Strand, 'W.C..2). It gives the titles of, and in 
many cases comments upon, upwards of 1500 works 
on the subjects of astronomy anil astrology, chrono- 
logy, geodesy, horology, and dialling. Many ver>' 
rare books are included, among them being a unique 
star atlas entitled ” I'niiiograplua Bntannica,” 
published in 1750 and reported to be hitherto un¬ 
known. riie catalogue shtmld be seen bv all who are 
interested m liooks dealing with the subjects named. 

Mi-ssrs. W AND G Fovi.h, Ltd ,! 21-125 Charing 
(Toss Hoad, W.(':.2, have sent us a copy of their 
catakigue (Dept. No. 3, September) oi secondhand 
iKioks, sonic 700 m number, which they have for 
disposal. 'I'hc catalogue is classified under the 
headings ; General Science, Mathematics, Astronomy 
and Surveying, Mathematical Tables, the New 
IMiysics, (iencral Natural History. \nthro])ology and 
Ethnology, Evolution. Variation, Heredity, Gcmetica, 
J-kitany, Zoology, Microscopy, C'ollectors' Manuals, 
(ieology, Palaeontology, and Biography. We learn 
that Messrs. Voylc have recently organised a new de¬ 
partment fur the supply of books relating to science. 
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Our Astronomical Column. 


Ni'.w C'oMKT.—The first coinelarv discovery of 
DJ23 was made on October ip at 13'' G.M.T., 

by Mr ))oul>iaco at Kasan. Tlie comet was of 
magnitude 8 o, and its position wa.s K.A 7'' ^jO’" 42'‘-67; 
south declination, ■20'^ 37' 31^ The daily nioliou 
was s b'” .JO"; south, 4^^ 51', 'Hie rapid motion 
indicates that tlie distance from the earth w^as small. 

fnfortunately, owing to delays m Kiissia, the 
news did not reach western Ihirop'c until October -25, 
and by that time it mav be inferred that tlie comet 
had passed below our southern Jiorizoii. 

Two I.AKGK En<T.BAi.i..s.~ Air. W. h'. Penning 
writes tliat on th<; eveiiing.s of October 16 and 17 
very fine meteors were seen m the .south-west of 
England. The first appeared on Octotwr 16, at 
p.28 I’.M., and was well observed by many persons 
in the counties of Gloucestershire, Somerset, and 
Devon It gave a brilliant illumination. Its height 
w’as from aliout O3 to 4.J miles, and it passed from 
above Poole, Dorset, to a few miles soutli-w’cst of 
Reading. The radiant jioint was indicated in. 
Aquila at 30i°-y°. 

The fireball which appeared on the following 
night, October 17, at n.57 was of extraordinary 
splendour, and created a startling effect upon many 
persons who were in a favourable position for witness¬ 
ing its full effect. About ten observations have 
come to hand from Cornwall, Devon, Gloucester, and 
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Somerset, and from these it is indicated that thi' 
fireball pui-sual an horizontal flight at an elevation 
ot about 55 miles above the earth’s surface. The 
radiant piunt was situated m Hercules and not far 
from the iiorth-w'c.steru horizon at the time of tlio 
meteor's appearance. The illuinmation it gave was 
estimated as greater than tliat of the full moon, and 
(luring its flight the nucleus gave a succession of 
three vivid outbursts of remarkable intensity. 

The Spiral NEBULii;.—Mr. J. H. Reynolds replies 
in the October issue of the Ohservaiory to the articles 
of Prof. Pcrrinc and Mr. Gifford in the September 
number. The latter had objected that the number 
of the spirals approached half a million, which would 
give an improbably high mass, if they were compo.scd 
of dust expelled from the Galaxy. Mr, Reynolds 
notes that many of the small nebula.' suspected to be 
spirals at the Lick Observatory have been shown at 
Mt. Wilson to be nebulous nuclei of a different 
character from spirals. The number of known spirals 
does not exceed 2000. 

The great difference of illumination between the 
nucleus and the outer portions of the spirals is con¬ 
sidered fatal to their being external galaxies similar 
to our own. 

Further, the unsymmetrical distribution of the 
spirals in galactic longitude has to be considered in 
any disenssion pf their nature. 
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Research Items. 


(ivrsY Slavf.rv.— Dr. M. Caster, in the Journal 
of the (>ypsy Love Society (Third Series, vol ii.. 
Part 2) publishes a remarkable senes of facts drawn 
from a case decided in Moldavia in 1851, winch 
shows that at that time the sale of Gypsies must have 
been comparatively common, as there seems to have 
been a fixed, or at any rate normal, price at winch 
slavc.s were sold. The persons offered for sale fall 
into four groups, including various trades, some 
hereditary and others in which the son practises a 
craft different from that of the father. Sales of this 
kind go hack at least to the hegnining of fifteenth 
century. 

The Secretary House in Maryland. —Mr. 
L. V. I^ichwood contributes to the Brooklyn Museum 
Quarterly (July 1023) an account of this historic 
house. The site was granted to Henry Scwall of 
London, who arriwd with his family in Maiydaml 
in 16G1 and the house was named after him, Secretary 
of the Province, a large landowner, and a man of 
high importance. It uos occujiied by him and his 
family until his death m 1605 and the reniarriage 
of his widow to (diaries Calvert. 3rd Baron Baltimore, 
third T.and Proprietor <i{ Marylaml. The house is t»f 
bru’k laid in Flemish lioiui, an<l is a typical seveiilecnth 
century Virginia or Maryland housi' of the w'calthy 
tla.ss. All tlte furniture shown in the house at 
present dates before 1723. Mr. Uichwood's article 
fullv 'describes this interesting building and its 
ccmtt'iils. ami is iIIuslrato<l by a scries of goo<l plioto* 
graphs. 

Antiquarian Work in E<.vpt. —In Ancient Egvpt 
(Part 2, 1*123) Sir W. i'liiidcrs Petnc describes an 
important to'mb ou the shore-dill at Byblos, twenty 
miles north of lieyrut. A fine obsidian vase bears 
the name of Ameiiemliat 111 . and the tomb maybe 
safely assigiuTl to the period of the XII th dyna.stv 
'riie Syrian objoct.s are of even greater imjxjrtancc, 
as the tomb furnishes a firm starting point for the 
dating of Syiian typ('S, and fur the relations of 
Egypt with Syria This paper is follow’c<l by 
a report by M Noel Giron of the French Embassy 
on a toiul") found at Sheykh I'adI in the ea.stem 
deserts, dating from the Old Kingdom and contain¬ 
ing Aramaic inscriptions These point to a Jewdsh 
settlement so far up in Egyjit as early as the reign 
of Mana.sseh, and the mention of Tirhaka shows that 
the family wont back to eighty years bcfoic the fall 
of Jerusalem. Their natural familiarity with Greek 
words, objects and thoughts through the Grwk camp 
of Tahpones throws .strong light on the criticism of 
the prophetic books. 

The Chinese Junk and Sampan. —At the ninth 
Indian Science C.angress. the proceedings of which 
are reported in the Journal of the Asiatic Society of 
Bengal, New Series, vol. xviU., 1022, No. (>, Mr. J. 
Hornell, comparing the Clunese junk and sampan, 
concludes that the sampan is ultimately derived from 
a modification of the double canoe in use until com¬ 
paratively recently for sea work throughout Polynesia, 
and in a simple form still employed on inland waters 
in India, and that the junk is in turn a development 
of the sampan type. The truncate transom bow and 
stern of tlie sampan probably represent cross planking 
fitted between the bows and .stems of the two canoes 
forming one double canoe, while the two projections 
that curve upwards from the stem of the sampan 
appear to be the homologues of the up-curved stems 
of the two hulls in the double-canoe form. In the 
some way, the median rudder of the sampan and 
the junk and the anchor platform thaj gives a squeire- 
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bow ap|K5arance to the junk.s are what would be 
expectetl if these crafts developed from two canoe 
hulls joined together by a planked deck platform. 
The facts point to the range of the sea-going double 
canoe having extended in former days to India and 
('hina. the inventors and users being the ancestors of 
the present Polynesian race, who probably occupied 
the maritime districts of China at the time the Chinese 
left their original homeland in north-east (Tintral Asia. 

Cattle and Excii-emknt from Blood. ^ —In the 
Psychologtcal lievien' (Vol 30, No. 3) Prof. G. M. 
Stratton gives a very interesting account of liis 
attempt to verify a popular belief. It is widely held 
that cattle react powerfully and perhaps Instinctively 
to bloml, and to get detimle e.xpre.ssion of this view 
from persoiLs accustomed to observing cattle, he ob¬ 
tained testimony from a large number of cattlemen. 
They all replied to the efiec-t that nothing else is so 
irritating or exciting to cattle as the smell of blood. 
As to the kind of emotion aroused, there was les.s 
uuammity, some ascribing it to anger, others to fear, 
aversion, or curiasity. The reports, tiowever, were 
quite clear that blood did have a marked emotional 
effw'd. To <lc-tcTmine the truth of tliese views, ex- 

K ^nments were carefully conducted on cattle in the ' 
erkeley Hills liolh cow's and horse's blood were 
usefl under careful experimental conditions. The 
experiments proved, however, more exciting to the 
experimenters tluin to llie cattle. In general, the 
observations showed that while individual cattle dis¬ 
played mild interest, there was little of that excite¬ 
ment spoken of ^ the cattlemen, no herd-sei/.nre of 
alarm or rage. The author concludes, not that the 
caltlcinen had no grounds for their belief, but that 
they wore wrong in lUicribing the excitement to blood 
alone; when excitement occurred it was probably 
due to the presence of blcxxl in union with other 
factors—c.g. with cries of pain, or with the siglit of 
wounded cattle. He believes that tlie reaction of 
cattle to blood, and jirobably of human beings too, 
is less of a native phy.siologicaf refiex than is commonly 
thought, being largely iiiHuenced by special experi¬ 
ence. 

An Artificial Plant Gell. —Dr. D. T. Macdougal 
has found an interesting method of attack upon the 
problem of the permeability of the plant cell and the 
factors that cause it to vary (Froc. Amur. Phil. Soc., 
vol. 62, pp. 1-23, 1023). He converts a Soxlilet 
extraction thimble into a semi-pcrrneable cell by 
impregnating the cellulose with vanou.s substances 
analogous to tJiosc entering into the composition of 
the natural plasma membrane and plant wall, such 
as pectin, agar, lecithin, etc. Subsecjuently the rate 
of endosinose of such cells js noted when they are 
filled with sugar solution and immersed 111 external 
solution containing different salts The rate of entry 
of these salts into such cells ran bo followed bv con¬ 
ductivity measurements; tlio exosmosi.s of sugar can 
also be «>tiinaled quantitatively. 1’ota.ssium ions 
show a high rale of penetration into .such coils, with 
very little action on the colloid in the wall; calcium, 
on the other hand, penetrates least, but exerts a 

? >werful aggregating effect upon some of the colloids. 

he rate of cndosmo.sc into the artificial cell increases 
as the permeability is lessened, and is thus usually 
most vigonnis when immersed in the solution of a 
calcium salt. 

Oils from Indian Plants. —The Indian Institute 
of Science, Bangalore, continues to publish in its 
Journal, under the editorship of Ur. M. O. fibster, the 
results of the examination of the natural products of 
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liuiia. Amrmg recent papers mav be noted two from 
the 7 >e])arlnu'nt of General and Organic Chemistry, 
namely . (i) a report upon cashew kernel oil by C. K. 
i^atcl, J. ]. Sudborough, and }\. K. Watson (voL vi 
part <») The cashew nut is the fruit of Anacardium 
iicudcntak, l.inn, an evergreen tree indigenous to 
S and Central America, now cultivated in India. 
The TUit contains some 42 per cent, of oil, but has not 
been nuit.h used as a source of oil, because of its ready 
sale for dessert and for use in the prejwiration of nut 
tluKoIate (2) llongav oil. extracted from the sewls 
of one of the commonest of Indian trees, J^nnsamia 
lilabra, Vent., is used in Hindu ini'didne for the 
treatment of skin diseases , the oil Iuls been fully 
rcjiorteil nyion by H I.) Desai, J. J Sndborough, and 
H. !•'. Watson (\ol. vi. part 5). From the Hio- 
chemiral Hepartmunt appears a paper by Gilbert J 
i-owler and 'I'alwar Ihnanatli (vol vi yiart 7) ujicn 
the prodmLion of sugar during the ripening of the 
fruit of }ia<ista loiigifnlta. 'Plu; seetls of tins plant 
are useil for oil, and the authois junnt out, as pos.sil>ly 
of commercial siginfuance, that, if I lie fruit is gatheretl 
an<i stored a few days under suitable conditions, 
sulticiont sugar may bo found in the })ulp after re- 
ino\ al of the seeds to make tins waste product avail¬ 
able as a source oi alcfth<»l upon fermentation. 

Sou AnniTY and Lh.ht Intensity.—I n a pam¬ 
phlet published hy the Gambndgc Ihuversitv Fress 
entitled “Studies in Soil Aci<hly--tlie Importance 
of tlie Light Ibictor,’’ Mr J. T. Sager gives an account 
t)l ecologu al studies carried out in the Alpine Lalxira- 
torv of " La J.mnaea,’’ Valois. Switzerland. Soil 
sani]>les were taken near the roots <if ilominant plants 
in and around tlu* forests of a district characlenscil by 
gneiss, granite, and schists. Hyilrogen ion concen¬ 
tration measurements weri' nra<l<; by the colorimetnc 
melliod on extracts prepared by shaking the soil with 
water and filtering after standmg lor thirty minutes. 
Tables of Fji values, dominant plants and amount of 
.sluule .show that several planl.s, usually described lus 
calcicole, are not confined to the alkaline soils ami also 
iirmg out a correlation bcLweeu soil aculity and light 
intensity. T'hc acidity of the sod slcaddv decreases 
on pas,sing irom tlu’ deep siuuU' of the .spruce forest, 
tliroiigh the lesser shade of llic larch forest, to the 
open , wliilst the soils exposed to the scorching sun 
at still higher altitudes abo\e the forests arc only 
s!igfitl> m id. Gases of high acidity with high light 
intensity occur only where the soil is badly aerated or 
frequently watorhigged. The author advances the 
h> pothesi.s that light is able to lessen tlie acidity of the 
.sod. 

Si’Kcuis-CKossKS IN Cocui-EARIA - Thc conditioii 
of polyploidy, or species witli one or more extra sets 
of chromosomes, is being found with surprising 
freipiency m plant genera TTic latest case of the 
kind IS ilescribed by Mr. M H, Crane and Miss A. K. 
tiairdner {Jour)). Gnwfics, vol. 13, No. 2) in species 
of Cochlearia Tlicy find that C. offirinalis and 
C. have 2H chromosomes, C. danica 42, and 

C^ anghca 4<)-.‘jo, all the numbers being thus multiples 
of 7. Thev iiave also made crosses l>etwccn the 
various species, with interesting results that are as 
vet incomplete. The range of variation of the Fg 
oftsprmg is m some cases greater than the combined 
ranges of the parents. The interesting cx>ndition is 
disclosed that the forms with higher chromosome 
number do not have larger nuclei, and there Is some 
indication that the higher numbers have arisen 
through some process of fragmentation or transverse 
fission. IniTthcT investigation will lead to a more 
complete analy.sis of the cliangcs involved. This is 
also the beginning of a valuable and much-needed 
increase in our knowledge of .species-hybrids. 
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The Molloscan Genus Sculptaria. —In west and 
south-west Africa there is found a small but beautiful 
little genus of land shells first described by L. Pfeiffer 
m 1855 under the name Sculptaria. This has been 
rocenUy proved anatomically by Dr. E. Hegncr 
[Arch. MoUuskenk., 1923. No. 4) to belong to one of 
the more pnniitivc groups of hehcoids, the Endodon- 
tida*. A considerable collection of these shells, 
which was made by Mr. P, li. Frames when serving 
with the Northern Force in the campaign in German 
South-west Africa in 1914-15, having been placed 
with other material in the hands of Mr. H. C. Burnup, 
he has been able to give a monographic account of 
the genus (Ann. Natal Mus, vol. v.). Throe new 
species are described, bringing the total up to eight, and 
the whole arc carefully differentiated and illustrated 
with excellent figures drawn by the author himself. 

Standako Induc-tanck Coils. —TTie Bureau of 
Standards lias issued a leaflet giving detailed instrnc- 
tuins for the construction of a .senes ot single layer 
inductance coils suitable for laboratory standards. 
Tlic senes of “inductors,’’ 17 in number, liave been 
designed to cover the approximate inductance range 
of 8 to 5000 nucrohennes. Each successive coil 
arranged in order of magnitude and beginning with 
the smallest has 50 per cent, greater inductance than 
the pre(x*rting coil. V'ery little mechanical skill is 
required to make these eoils. It i.s a real steji in 
julvance when yon can give instructions at once to a 
imxiiamcal assistant to make coils of any specified 
inductance These coils in conjunction with a 
variable air condenser form a very accurate and trust¬ 
worthy wavcnieter. Full working tiiagrams are gi\'cn, 
and the costs for nnitenal and labour are very small. 
To those who remembor the (liflicultie.s of moiisnring 
or calculating snr il inductances twenty years ago, 
the ca.se with which .standard inductances, even those 
which have to be used with high frc(iuency current, 
can now be constructed, is wonderful. 

iNTERFEKOMETliK EXPERIMENTS IN AcOUSTICb AND 

Gravitation. —The Carnegie Institution of Washing¬ 
ton issues o-s Publication No. 310 a report by I’rof. 
tkarl Bams on further experiments m which tlie inter- 
feromelcr is used for the measurement of very .small 
(luanlities. These arc in the mam a <levelopmcnt of 
the acoustic investigations with the pin-hole probe 
already descriUsl in Publication No. 310, 1921. 
Pressure variations, at a node are converted into 
static pressures tiirough the intervention of the 
pm-hole an<I measured at a mercury U-gauge, read 
by displacement interferometry. Tlie pui-holc probe 
responds effectively to nodes in organ-pipes, hut 
ignores the antinodes. With a device so sensitive to 
nodal regions the coustruetion of a y>in-hole resonator 
.suggesteci itself. Great difficulty was encountered 
m the construction of the pai-holc. Both the .size 
and the slope of the walls arc critical. A salient pin- 
liole generates acou.stic pressure, a re-entrant pin-hole 
acoustic dilatation, and there is neutral behaviour 
between the two. Within its restricted field the pin¬ 
hole resonator serves admirably for the acoustic 
survey of the interior of a room in which an organ 
pipe is sounding. If the phenomena were visible, the 
room would probably have the stratified appearance 
of a vacuum-tube stimulated by electric discharge. 
For a given position of the pipe, nodal regions alter¬ 
nate with anti-iiodal regions, quite irregular in dis¬ 
tribution but none the less fixed in position. An 
account is given also of work on gravitation, in which 
an endeavour is made to ascertain with what accuracy 
the constant may be found in a self-contained 
^paratus under ordinary laboratory conditions. 
Tne results are encouraging, but the experiments are 
not yet completed. 
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Physical Chemistry and Physiology at the British Association. 


Interfacial Phenomena. 

T N the Ph}.'siology Section, at the recent meeting of 
^ the British Association at Liverpool, important 
communications on this subject were given by Prof, 
W. Ramsden and collaborators, and some remarkably 
pretty demonstrations were shown. 

Mr, J. R. Bruce and Prof. \V. Rara.sdcn showed that 
egg-iilbuiniTi became irreversibly coagulated at the 
gas-water surface, even when all such mechanical 
disturbances as could compress tlie adsorbed protein 
film laterally were strictly excluded. The solubility 
or insolubility of the adsorptum was ascertaim«l ni 
Situ by subjecting the rigid a<Isorption surface to 
three different treatments :— (t1 it was washed from 
below witli large volumes of water; (2) bile salt was 
introduce<l into the depths of the underlying solution , 
(3) it was made aintinuous with a surrounding sur¬ 
face of water maintained in a clean condition and of 
full normal surface-tension. If the surface rigidity 
persisted, it was argue<l that the adsorbed protein 
ha<l lo.st Its initial .solubility. It was concluded that 
with egg-albumin coagulation took place by the 
catalytic influence of surface-conditions, and* that 
gross'mechanical factors played no essential part,— 

" inechanical surface coagula ” should be termed 
“ inasse<l surface coagula.” 

True couguialion was a dehydrating condensation 
of the ammo and carbo.xyl groups of large numbers of 
neighbouring jirolein molecules Metaprotem fontia- 
tion was a precisely similar condensation of a rela¬ 
tively small number of molecules. The size of the 
complexes formed depended mainly on the ixinccntra- 
tion of the protein at th<* time when the reacting 
groujis were activated. Protein adsorbed at a 
gas/water interface wa.s liighly concentratcil and the 
cleiiaturaLion which followed resulted therefore in 
the jiroduction of coagulated protein. It was also 
.shown fbv method 3) that egg-albumin, fibrinogen 
and edestin became irrover.sibly coagulatcil within less 
liian five seconds of attaining a gas-water surface. 

.Mr. J. Brooks and Prof. \V. Rarnsden showed that 
interfaces between water and benzene or water and 
parafhn in the jire.sence of various emulsifying soluble 
soli(ls were in some cases mobile, in others rigid. The 
I’MStepcc of such mobility showed that Bancroft’s 
theory that stabilisation of emulsions was ettectc<l by 
a cuntinuous emulsifying .shell with two different 
surface tensions on its two faces was in need of 
important modification. 

In cases where the emulsifying suhstance consistctl 
of insoluble solids m fine susjiension, evidence was 
given that the chief factor determining which of the 
two liquids became dispersed in the other was the 
angle of contact formed between the liquid-liquid 
interfaces and the sides of discrete solid particles. 
Methods were given for ascertaining in which of the 
two liquids the angle of contact was obtuse, and it 
was found that in every case it was this liquid which 
became <bspersed in the other. 

The demonstrations, given by Prof. W. Ram.stlen 
and Miss A. Mackenzie, to illustrate experiineiits on 
surface-films, were very beautiful. One simple ex¬ 
periment to illustrate the rigidity of surface-films in 
certain cases can easily be repeated by any one: a 
light magnet is floated on the surface of a saponin 
Solution, and an ordinary pivoted magnetic needle 
immersed m the same solution. On bringing a 
magnet near to tTie vessel, the surface magnet 
remains stationary, while the immersed one follows 
the movements of the magnet outside just as readily 
as it would do in air. • 
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.As Prof. Donnan pointed out in his presidential 
address to the Section of Chemistry, many substances 
spread on water surfaces to a stable lilm, one molecule 
tiiick. All the molecules appear to be oriented 
parallel to one another and perpendicular to the 
surface. Mr. N. K. Adam, who has eniplcjyed this 
mothiKl for the determination of tlic cro.ss-sectional 
area of molecules, gave a demonstration at the 
.scientihe soiree of the methoil of procedure. He has 
been able further to show that these surface films 
possess, according to the conditions, the properties of 
solids, liquids, or gases, a fact of tlie greatest theoretical 
significance, 

THK PROPTCRTIKS of MliMUKANl'lS. 

A joint discussion on “ The Phy.sical ('hemistry of 
Membrane'S in Relation to Physiological Science ” was 
held by the Chemi.strv and Physiology Sections, and 
was opened by Prof. H. K. Roaf. A incnibranc was 
defined as a structure separating two phases ; it 
might be semi-permcable or show permeability of 
varying grade, aiul the ])re.senco of the membrane 
made it ncccssaiy to consider the possibility of the 
occurrence of iiltration, osmosis, clectro-endosniosis, 
and other related phenomena, for the membrane 
limited diffusion and allowed dillerenccs of concentra¬ 
tion of solutes on its two sides, giving rise to various 
osmotic and electrical pbcnouiena Phy.siology was 
largely concerned with the problem of the passage 
ot material across jfiiysiological membranes ; as 
example of these the lungs, intestine, kidney, and 
salivary gland might be taken. 

In the lungs, there appeared to lie no certain 
evidence that the membranes which had to be tra¬ 
versed by the gases entering and leaving the blood did 
anything but siighdy hinder diffusion—the state of 
C(iuilibrium between blood and air was almost 
attained, and oxygtm never reached a higher partial 
pressure in the blood than in the air, nor did carbon 
dioxide ever have a greater prt'ssure in Ihc air of the 
alveoli than in the blood. Diffusion was adequate to 
explain not only the. partial pressures found in blood 
and air, but also suliicod to account for the total 
amounts of oxygen and carbon dioxide traversing the 
membrane under al! conditions. 

The pas.sagc of siiKstances across the membrane of 
the intestine oltered a much more difficult problem, 
and one towards the .solution of which we liad made 
much less progress, for Jiere many facts seemed to 
be in opposition to the view that mere diffusion was 
the chief or even an important factor. When the 
epithelium was removed from the mucosa of the small 
intestine, for oxiimple, absorption of its contents into 
the blood was slower, not quicker. Again. ]>lood 
plasma could be absorbed completely from the lumen 
of the bowel into the blood, in sjute of the apparent 
identity of the contents with the fluid part of the 
blood. I''inally, when absorption took place from 
the bowel, the oxygen usage of the bowel had been 
stated to lie increased, i.e. more work wa.s being done 
by it under these conditions. 

The kidney and the salivary gland presented equal 
difficulties ; that considerable work was done by the 
kidney in concentrating those blood constituents 
which were excreted, was indisputable. Similarly, 
the salivary glands could not act by any mere filtra¬ 
tion, because, apart from the chemical differences 
between the blood and the saliva, there was the fact 
tiiat the pressure reached in the salivary ducts when 
the flow was stopped by occlusion was, as Ludwig 
showwl, much greater than the maximum arteriai 
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pressure; one theory which had been advanced to 
explain this was that the secreting alveolus acted as 
an osmometer, and attracted fluid from the blood, but 
this theory leaves us still in somewhat of a dilemma. 
Some, cells, such as the red blood corpuscles, appear to 
have mcnibrancs at their surfaces, but others do not; 
if ail anui'ba be stained with an intra-vitam dye, the 
dye, does not escape into the surroimdinR water when 
the surface of t!ie ama'bii is punctureil. 

Prof. Id G. iJonnan S]ioke of membrane from the 
physico-chemical aspect, but exliibite<l a good deal of 
sympathy and interest in the biological side of the 
([ucstion. wliiclt he described as one of the most 
imporlnnl issue.s concerned with these physico- 
chemual studies. 'J'fie fact that membranes might he 
living structures might alter all jihysu-o-chemical con¬ 
ceptions, particularly those based on the study of 
states of thermodynamic e(juiUbnum. Living organ¬ 
isms utilised an environment not in such an eijuih- 
bniim, were transformers and consumers of free 
energy, arul c.nvinmmenlal ccpnlibnutn me,ant non- 
activity and eventual death. Eniirgy potentials 
might nm up in one place and down in another, .so 
tliat interpretations would be difficult. After re¬ 
ferring to the thermodynainic aspect of osmotic 
pre.ssure, Prof. Dotinan revu‘\ved aonit* of the theories 
which had been advanced in explanation of the pro¬ 
perties of membranes. 'I'lie sieve tlieory, according to 
whicli a semi-nermeable membrane actisl merely as a 
sieve, was rather discrerhltsl • some form of adsorp¬ 
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tion theory seemed more attractive; for example, if a 
substance is negatively adsorbed, it will be replied 
from the walls of the pore, so that pure solvent alone 
passes through. As a modification of this we have 
various views of ionic adsorption which are capable 
of explaining many fads. The formation of a Helm¬ 
holtz double layer on the walls of the pore would 
explain why the mobility of one ion can be i educed 
more than that of the other. Different concentra¬ 
tions of electrolyte on the two sides, or a different 
mobility of ions, would cause a flow by producing 
electro-cndosmosLs, The alteration effected in liquid- 
Hqnid potentials when a membrane was interposed 
might also be explained on similar lines. (A separate 
paper contributed to the discussion by Dr. E. B. R. 
Rridcaux also dealt with membrane potentials con- 
sidercfl as diffusion potentials.) The procliict of the 
activities of two ions on either side of a membrane 
permeable to IwiLh were tlie same—this is the e.x- 
planation of the facts of membrane equilibrium 
(Donnan eiiuilibrium), and is of considerable import¬ 
ance to physiology, 'rhe explanation of differential 
permeability, a.s given by Meyer and Overton, was 
that one of the constituents was soluble in the .sub¬ 
stance of the membrane, while the other was not: 
this view is not acceptable to }>hysical chemists. 
Also, the suggestion oi Clowes, that the reversal of 
phase in a membrane of cmutsoid structure might 
explain a changed permeability of membranes, cannot 
be entertained. 


Science and Social Service. 


']'' 1 !E presi(U*ntml «?d(ijvss dehverod by Sir (h'orge 
■i 11 . Knibbs at the New Zi'alaiul luoctiiig of the 
AuslraUu'ian Associalmn for thi^ Advancement of 
SiieiuT m janiiaiy loi.b entitled ‘'Science and its 
Service to jVlan," review.-. t!ie recent advanci^ in the 
fields of astronomy, relativity, alomistics, radio¬ 
activity, spectroscopy, ami various branches of 
chemistry, inclu<hng bioi hemistrv, metallurgical 
chemistry, and a nuinhcr of technical applications of 
synlheUc chemistry. 'J'hcre is a brief notice of the 
Uutherford - Bohr theory of atomic structure, and 
the properties of colloicls and of vitamins are dis- 
cusseti, together with the functions of the ductless 
glands, and their relation to human <levcloj>ment. 
I'hc following extracts from llic adilrcss are of par¬ 
ticular interest. 

The highest product of c.iviUsation is not the 
mere maintenance man on the planet, Imt such 
maintenance as makes him a student of that vast 
universe of which pliysicalb' he forms so utterly 
insignificant a part—a student, developing faculties 
bv means of which lie can a^ipreciate beauty, magni¬ 
ficence, majesty, and, indeed, the whole range of 
things spiritually apperceive<l or intellectually grasjaxl 
—a student capable of sol\-ing the most apparently 
hopeless problems. 

Nevertheless, in addition to these intelhictual gifts, 
the proper study of science may result in im¬ 
portant material advantages. At the .same time it 
must be recognised that scientific atlvance has 
introduccil prcviou.sly nnsiispeetcd dangers; and 
while it IS essential that nations which desire to 
preserve their indej^cndence should study the appli¬ 
cation of science to warfare, the terrible weapons 
which modern discovery places in the hands of un¬ 
scrupulous nations, and the devastating nature of 
modern warfare, cause one to tremble for the future 
history' of mankind if means cannot be found to 
eliminate the evil. Vital statistics clearly show that, 
with the present normal rate of growth of population.^, 
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the world will, in a comparativiily .short period, 
bet'omc moapaide o* supporUng its teeming millions, 
III spite of the possibilities of increasing the pro¬ 
ductivity of the soil. 

The overspill of dense populations provokes situa¬ 
tions from which apparently there is no escape, for 
it involves agreement as to expansion, and tiie 
much-disciis.setl qucRtion of birth control lias to bo 
scnously considered. A review of the whole realm 
ot Nature wiirns us that there may be no way of 
escaping the great issue. May it not he then accejited 
that, as long as human nature is what it is now, war 
IS certain, even if it be not inovilahle. 'Phe way could 
come, in peace, hut only through a world-wide dis¬ 
cipline, vastly more thorougligoing than any discipline 
wc dream of at present. 

The address concludes with a plea for the creation 
of a national appreciation of science, for improvement 
of scientific education, and for the development of 
research. 

“Our hope is to see a new sjiirit born here. No 
one knows w'hat lies on the knees of the gods. But 
there is something within the mind and heart of 
any great people which responds to the dream of 
excellence, and inflames when the vi.sion of national 
dc'stmy IS l>efore it. Our Mother-land has had a 
great past. Is its offspring here in .southern seas, 
illuminerl by ‘ the gem pointed cross and the blaz¬ 
ing pomp of Orion,' to rise to material, to intel¬ 
lectual, and to moral greatness among earth’s 
lieoplcs ? If so, the path is stre.nuous, but glorious. 
All visions of case and luxury are but opiates, and 
Icail to destruction. We shall need to gird ourselves 
for the task, and create for oursclve.s a world where 
our sons, knowing something of the splendid mysteries 
of the Ixiundless universe, and also of our own little 
w'orld, will excel in the art of using to the full the 
heritage our nation has given us. Then indeed will 
science have rendered noble service to the sons of 
Australasia.” » 



November 3, i9a3j 


NAT&SE 


673 


The Frenophone. 

A NOVEL form of telephone receiver, called tho 
Frenophone (Fig. i), the invention of Mr. S. G. 
Brown, has been exhibited recently at the Royal 
Society conversaziones and at the Exhibition of 
Scientific Apparatus held in connexion with the 
British Association meeting at Liverpool. Its chief 
feature is the amplification of weak signals to great 
loudness without loss of purity in the rendering. It 
is thus of especial value in wireless telephony, such as 
broadcasting, where singing and orchestral music must 
be faithfully reproduced without the sort of distortion 
associated with inferior gramophones. 

This novel “ loud speaker " depends for its opera¬ 
tion upon the high degree of friction existing between 
a moving surface of optical glass and a pad of cork 



or similar substance. The coefficient of friction, 
especially when the glass .surface has been lightly 
treated with a tacky compound, is so high that very 
slight changes in a constantly applied pressure be¬ 
tween the pad and glass produce enormous fluctua¬ 
tions in the tangential drag between them. 

In practice, the glass surface is made in the form 
of a disk revolved slowly by a gramophone clock. 
The pad consists of a sm^l steel disk faced with thin 
cork. The pad is laid upon the glass, its back being 
pressed upon by a light, flexible pin which, in turn, 
is fasteneti to the reed of a Brown telephone head- 
piece receiver. The pad is linked by " reins *’ to the 
diaphragm, which is of the usual loud-speaker type, 
and is fixed at the base of a trumpet. 

Speech currents in the receiver coils actuate the 
reed, setting it in vibration. These vibrations, im¬ 
parted to the pad, appear as oscillatory changes of 
the steady pressure of the pad on the glass disk. 
Corresponding large changes of the pull of the pad, 
by its reins, upon the diaphragm result in great 
amplification of the speech emitted from the trumpet. 
The great merit of the instrument, as compared 
with other forms of loud speaker, is the combination 
of loudness with purity ; the sounds of the various 
musical instruments are individualised with absolute 
fidelity to the original. ’ 
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University and Educational Intelligence. 

Belfast. —Mr. R. W. Livingstone has been 
appointed vice-chancellor of the Queen's University. 
Mr. Livingstone, who is tutor and librarian of Corpus 
Christi College, Oxford, is the author of various 
publications in defence of classical education. 

Cambridge. —Mr. E. W. Rice, junior, honorary 
chairman of the General Electric Company, Schenec¬ 
tady, New York, has sent on behalf of hLs board of 
directors “ a check for five thousand dollars " to Sir 
Ernest Rutherford, to use to advance the work over 
which he presides, Tfie gift to the Cavendish 
Laboratory is in appreciation of the debt wliich the 
General Electric Company owes to the Cavendish 
professor and his co-worker.s in scientific research. 
Mr. H. C. Levis, chairman of the British Thomson- 
Houston Company, has sent a cheque for 250/. for a 
similar purpose. These gifts w'lll be used to supple¬ 
ment existing resources for research in the Cavendish 
Laboratory. 

Mr. M. Dixon, Emmanuel College, has been ap¬ 
pointed senior demonstrator in biochemistry. 

Glasgow. —The subject for the essays to be sent 
in competition for the Thomson prize in geography 
for the session 1923-4 is “ Dwellings in I-ands of 
Equatorial Climate: their Types, Materials, and 
Geographical Distribution.” The competition is re¬ 
stricted to matriculated students of the university 
for the session 1923-4. The latest date for the 
receipt of essays is October 20, 1924. Each essay 
must be distinguished by two inottoe.s, accompanied 
by a sealed letter bearing on the outside the same 
mottoes, and containing a declaration subscribed by 
the author that the essay is entirely his own. They 
should be sent to the Clerk of tlie Senate. 

London. —Mr. Geoffrey E. Duveen has given the 
sum of 10,000/. for the establishment of a University 
lectureship in otology. 

The title of reader in plant ecology has been con¬ 
ferred on Dr. E. J. Salisbury of University College. 

The following doctorates have been conferred: 
D.Sc. in Chemistry: Mr. R. Ray (University CoUege), 
for a thesis entitled ” Studies on Boron and Silica ” ; 
and E. W. J. Mardles, for a thesis entitled “ A Contri¬ 
bution to the Theory of Colloidal Chemistry based on 
Studies in the Colloidal Chemistiy of Cellulose 
Derivatives,” and other papers. D.Sc. in Physics : 
Mr. H. P. Waxan (University College), for a thesis 
entitled “ Disintegration in Discharge Tubes." D.Sc. 
{Economics) : Mr. H. Finer (London School of 
Economics), for a thesis entitled ” Representative 
Government, and a Parliament of Industry.” 

Manchester. —The following are among the 
persons on whom the new chancellor, the Earl of 
Crawford and Balcaires, will confer honorary degrees 
on the occasion of his installation on November 10: 
Mr. J. G. Adami, vice-chancellor of the University of 
Liverpool, Sir James G. Frazer, Sir Arthur Keith, and 
Sir Thomas H. Warren. 

Oxford. —By the recent deatli of Dr. A. Rambaut, 
the post of Radcliffe observer becomes vacant. It 
was in memory of Manuel Johnson, one of Dr. 
Rambaut’s predecessors, that the Johnson memorial 
prize was lounded. This prize ls usually offered 
every four years for an essay on some astronomical 
or meteorological subject. It has been awarded this 
year to G. M. B. Dobson, Lincoln College. 

The Burdett-Coutts scholarship in geology has been 
awarded to L. F. A. Edgell, University College. 

The Halley lecture for 1924 will be delivered by 
Prof. John Joly, professor of geology and mineralogy. 
Trinity College, Dublin. 
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The University of King’s College, Windsor, Nova 
Scotia, is to be moved to Halifax. A large part of its 
buildings was destroyed by fire in i9ao, and its work 
has since been earned on with much difficulty in 
cramped and uncomfortable quarters. The Carnegie 
Corporation of New York will make a large grant 
towards the expenses of re-establishiag the college at 
Halifax, where its work will be carried on in association 
with the University of Dalhousie. Its engineering 
courses will be discontinued. 

In accordance with the terms of the will of the 
late Sir Archibald Dawnay, the Royal Institute of 
Hritish Architects has awarded one scholamhip of 
50/. per annum to Mr. R. W. Donald.son (University 
of Liverpool), and two scholarships of 25/. per annum 
each to Mr. R. H. Turner (Ihnversity of Liverpool) 
and Mr. A. E. Cameron (Architectural Association). 
Mr. C. H. Hutton (l^niversity of Liverpool), who was 
awarded a scholarship of 25^ for 1922 1923. has been 
granted a renewal of his .scholarship for 1923-1924. 
The scholarships are intended to foster the advanced 
.study of construction and the improvement generally 
of constructional methods and materials and their 
influence on design. 

A pnrzE fellowship of looo Swedish kronor, offered 
for research in science bv the Swedish Federation of 
University Women, ha.s been awarded to an English¬ 
woman, Mrs. Muriel Wheldale Onslow. Mrs. Onslow 
IS distinguished for her work on the biochemistry 
of plants. She has already been an " N ” Fellow 
of Newnham College, Cambridge, and in 1915 was 
awarded a fellowship of tlie British F<«leration of 
University Women. The Swedish award proves 
that the work of British women in science is note¬ 
worthy not only in Great Britain but also in ajm- 
petilion with tliat of other scientific workers, for the 
fellowship was open to the university women of 
eighteen countries. 

A LIST of qualiftcationa for teachers in technical 
schools recognised by the Burnham Committee for 
salary purposes as equivalent to a degree has been 
approved by the Board of Education, and has recently 
been issued as Appendix III. to the Report of the 
Standing Joint Committee on Salaries for Teachers 
in Technical Schools. (H.M. Stationery Office: 
Imperial House, Kingsway. London. W.C.2. irf. net. 
By post, i^d.) In Section (c) Science and Technology 
the following qualifications are accepted :—(i.) Aca- 
demte Qualifications : Associate of the Royal (killcge 
of Science, Ixindon or Ireland, of the City and Guilds 
of London Institute, or of the Royal School of Mines; 
(ii.) Membership of Professional Societies: Associate 
membership of the Institutions of Civil Engineers, 
Mechanical Engineers, or Electrical Engineers, pro¬ 
vided that the Associate Membership Examination 
has been p^sed, and that* three years' engineering 
experience aKer the age of 21 is reckoned as part of 
the qualification ; associateship of the Institute of 
Chemistr>', provided that the Institute's Examination 
for Associateship has been passed ; and membership 
of the Pharmaceutical Society and Pharmaceutical 
(’hemist, provided that the Qualifying and Major 
Examinations have been passed, and followed by 
three years' professional experience; (iii.) Miscel¬ 
laneous .• Whitworth .scholarship if gained between 
1887 and 1922 ; and the first-class Colliery Managers’ 
Certificate if the holder has three years' industrial 
experience after the age of 21, and has also obtained 
the diploma of a recognised mining college. Tliis list 
may be modified from time to time, and qualifications 
not included can be submitted to the lioaxd of Educa¬ 
tion by Local Authorities for approval. 
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Societies and Academies. 

Paris. 

Academy of Sciences, October 8.—M. Albin Haller 
in the chair.—A. Lacroix : Notice on P. Elie Colin. 
The greater part of Colin'.s life was spent in Mada¬ 
gascar, where hLs work in geodesy, meteorology, and 
magnetism formed the foundation of all subsequent 
work in these subjects in the island.—Jean Perrin : 
Radio-chemistry of fluorescence. The theory devel¬ 
oped in an earlier communication is modified to agree 
with the observation that in certain cases the fluores¬ 
cent body may enter into chemical combination with 
the solvent (glycerol) or with oxygen. The influence 
of temperature on photo-chemical reactions is also 
invesligated.—Ch. Depiret, F. Arcelin, and L. Mayet: 
The discovery of fossil remains of man of the Auri- 
gnaemn age at Solutre (Sa6ne-et-T.x)irc). Three com¬ 
plete skeletoas were discovered in positions wliich 
definitely prove burial. Drawings of the three 
skulls, with descriptions, are given. The men 
belonged to the Cro-Magnon race, Aurignacian period, 
but differ in .some respects from the Cro-Magnons of 
V^zdre and Grimaldi.—Alex. Vfcronnet: The forma¬ 
tion of planetary systems and stellar systems.— 
R. Fortrat and P. Dejean: An attcnipt to construct 
a bobbin without iron giving intense magnetic fields. 
The solenoid was con.structcd of wires of electrolytic 
copper, rectangular m section, cooled by a rapid 
current of water. The apparatus as made could 
carry a current of 4740 amperes and absorbed 277 
kilowatts. A field of more than 40,000 gaus.s was 
obtainable.- - I.ouis de Broglie : Quanta, the kinetic 
theory of gases anu Fermat's principle.--L. P. Clerc : 
A question of photograpluc perspective.—Albert 
PorteWn: Remarks concerning the relation l>ctwcen 
Young's modulus and the atomic volume. The 
equation expressing the relation between Young’s 
modulus, the density and the atomic mass given in 
a recent communication by Th. Pcczalski is identical 
with re.sults arrived at by Fesserden in 1892. There 
is approximate agreement between the formula and 
experiment for certain metals, but for others, notably 
rhodium, tantalum, and tungsten, there arc wide 
discrepancies, tungsten, for example, giving 42*2 as 
the modulus against 8*o calculated.—P. Vaillant: 
The influence ol small variations of temperature uii 
the conductivity of solid salts and the r61c of the 
humidity in this phenomenon. The results of the 
experiments descrioed lead to the conclusion that in 
solid salts the electrical conductivity is largely 
superficial and due to a particular condition of the 
surface layer. This accounts for the marked influence 
of traces of moisture on the observed conductivities. 
—^V. Sorrel : Polarisation capacitie.s with alternating 
currents.—Marc Bridel : Biochemical study on the 
composition of Monotropa hypopxtys. Isolation of a 
new methyl salicylate glucosidc, monotropitine. The 
extracts of this plant contain two glucosides, mono-- 
tropeine and monotropitine, the latter being new : 
they arc readily separated by their different solu¬ 
bilities in acetic e.ster. The new glucoside, mono¬ 
tropitine, has been isolated in the pure, crystalline 
state. Some physical and chemical properties are 
given; it does not appear to be identical with 
gaultherine.—Rcn6 Wurmser: Energy yield and 
chlorophyll assimilation.—A. Maigc: Remarks con¬ 
cerning the formation and digestion of starch in 
plant cells. The theory best in accord with known 
tacts on the formation and digestion of starch in 
plants consists in regarding these two phenomena as 
due to entirely»distinct catalytic actions.—G. Truffaut 
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and N. Beztsonoff: The iaflufifiCe of the sugar con¬ 
centration of the media on the activity of nitrogen 
fixing bacteria. Botli for the • development of the 
aerobic bacilli in a non-nitrogenous medium and for 
the fixation of nitrogen in those possessing this 
property, low sugar concentrations of the order of 
I in 1000 are more advant^eous than those usually 
employed.—^M. Lemoigne : The butyleneglycollic 
fermentation of calcium lactate by bacteria of the 
B. subiilis group. The formation of a-3-butylcne- 
glycol and acetylmethylcarbinol by the action of 
bacteria of the B. subitlis group on calcium lactate 
has been proved. The action is slow and difficult 
to detect.—H. Barth 614 my: The action of water, 
common salt, sodium bromide, and calcium cliloridc 
on' the spermatozoids of liatta fnsca and Bufo 
vulgaris. —A. Weber: Does the rupture of the 
branchial operculum at the moment of mctamorphosi.s 
of Batrachians demonstrate the transmission of an 
acquired cliaracter ? 

Vienna. 

Academy of Science, July la.—K. Wettstcin, 
president, in the cliair.—Fritis Fnichtl: A contribu¬ 
tion to the knowledge of the qualitative and quanti¬ 
tative distribution of Copepoda in the Plankton of tlie 
North Adriatic and of their ectoparasites. The use 
of graphic representation in distribution-maps.— 
Gerhard Kirsch and Hans Pettersson; On the 
destruction of atoms by a-particlcs. A study of the 
H-j)articles produced when atoms arc destroyed by 
swift a-particlcs. The ranges of the atomic frag¬ 
ments (11-particles) arc 18 cm. for beryllium, 12 cm. 
for silicon, 13 cm. for magnesium in air. The ratio 
between the H-purticles produced and the numl)er of 
o-particles employed is about 10-® for beryllium, 
6x10'* for silicon and magnesium.-J. Hepperger: 
On the heliocentric velocity of meteors. Theoretical 
representation of the relative numbers of the frequency 
of meteors. Assuming the heliocentric velocity of 
the meteors to amount to 74 km. per second, the 
numl^r of meteors per hour ascertained by observa¬ 
tion may be made to agree with the relative numbers. 
—Julius Zellner: Contributions to comparative 
phytochemistry. Chemical analysis of the leaves and 
flowers of Knautia sylvatica. —Konstantia Puringer: 
(^lemical analysis of the leaves and flowers of Cham- 
anerion a'txgustifolhim. Quantitative determinations 
show agreement in constitution for leaves and 
flowers.—Chaja Feinberg, Johann Herrmann, I^o- 
poldine Rogelsperger, and Julius Zellner : Chemical 
analysis of the bark of Acer campestre, Corylus 
Avellana, and Alnus tncana. —Josef Einleger, 
Jolanthc Fischer, and Julius Zellner; Chemistry 
of heterotrophic Phanerogamia. Loranthus was 
cliemically analysed • for the first time. Elements 
have been found in Viscum not previously recog¬ 
nised.—Hans Przibram (i): A critique of the trans- 

¥ lantation experiments made by li. G. Harrison. 

he rudiments of the anterior limbs of axolotl 
embryos, if excised and implanted in the same or 
neighrounng situations upside down (with dorsal 
and ventral surfaces reversed), develop into extremi¬ 
ties which have the symmetry of limbs belonging to 
the opposite side of the body. These experiments 
do not prove a change of the upper side of tlie rudi¬ 
ment into an under side by the influence of the body 
as a whole. It is an inversion of the polarity of the 
extremities, which grow proxiraally instead of distally. 
The inversely transplanted rudiment is impeded m 
the original direction of its growth by the adjacent 
parts of the Ixidy. (2) The causes of animal colour- 
mg. The presence of “ dopa ” (3, 4-dioxyphenyl- 
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atanin) in ^he cocoons of night-butterflies and saw- 
fites causes spontaneous formation of melanine when 
water is admitted. While in the case of day-butter¬ 
flies the Sensitiveness to light of the tyrosinase- 
ferment plays a part in tlie adaptation to the bright¬ 
ness of the background, the adaptation of the ni^t- 
butterflics is caused by the degree of moisture. The 
cocoons acquire a dark colouring on a moist, dark 
background.—Alfred Ehrenpreis (i): Curvature of the 
neck of the larva when the animal pole of the ovum 
of Triton alpestris, Laur., has been punctured. By 
puncturing the animal pole of fertilised, but still un¬ 
segmentated, ova of Triton alpestris, l.aur., Przi- 
bram's hypothesis has been confirmed that the 
prospective signification of the animal half of the 
ovum is in the formation of dorsal parts of the 
embryo. An animal developed .so far as to form a 
larva, after puncture had its head bent dorsally at 
almost a right angle, owing to a deep indentation 
in the neck due to the puncture. (2) Transplantation 
of the sperm of full-grown Urodelae. Successful 
transplantation of the whole .sperm of Triton Cristatus, 
Laur.. by the autophorous method of Przibram. 
The transplanted spermatozoa were in good condition 
even four months after the operation ; their functions 
were normal. The formation of the .spermatophore 
was completed in eighteen days.—August JelHnek 
and Theodor Koppanyi: Mental capacity of rats 
with an injured brain. Kinsesthctic and optical 
experiments in training rats, the cortex of the cere¬ 
brum of which had been destroyed by thermo¬ 
cautery, proved that the a.ssociativc memory of the 
nits is to a very large extent independent of the cortex 
of the cerebrum,—Sato Kunio and Lconore Brecher 
The causes of animal colouring. In vertebrates it is 
probably tlie tyrosine in the teguments and dermal 
coverings that supplies the chromogen, “ Dopa," 
as the element of pigment fonnation, could not be 
found in fish, birds, and mammalia.—Leonore 
Brecher and Ferdinand Winkler: The agreement of 
positive and negative " dopa "-reactions both in 
frozen sections and extracts. Frozen sections of rats' 
eyes, of the .sc.alp of dark-haired men, of the clirysalis 
of Vanessa urltc<r, and the cocoon Bombix ntori did 
not show any “ dopa " reaction ; " dopa " was found, 
however, both in frozen sections of the cocooas of 
Saturnia pavonia and Erigaster lanestns and in their 
extracts.—Walter Finkler: (i) Reflex action to 

absence of moisture of the marsh toad, Botnbinator 
7 g;neus, Laur. On dry. clayey soil the toad remains 
stationary ; the hind-legs only make an irregular 
alternating movement, which is a reflex action, 
probably in order to save itself from drying up and 
to get to the deeper, moister layers 0/ eartli. On 
dry ground the toads also lose the reflex of turning 
round. (2) The influence of external factors on the 
colour ot the iris of marsh toads, Bombinator igneus, 
l^ur. The golden colour of the iris of animals kept 
on moist ground or moss does not chaijK. The iris 
of toads kept in aquaria becomes whiti^ when they 
are illuminated by a mirror from below ; the iris 
acquires a green metallic lustre when the animal is 
kept on dry ground. When no light is admitted the 
iris docs not change its colour. (3) Experimental 
variation of the colour of the skin of toads, Bom¬ 
binator igneus, Laur., and Bombinator pachypus, Br. 
If the upland toad is kept on dry clay, light green 
spots appear on its back, resembling those of the 
marsh toad. Grey marsh toads turn green on moist 
clay; when kept in water and illuminated from 
beneath, a golden colouring with a metallic lustre 
appears on the two parotids, reminding one of the 
bronze metallic lustre of the ground-colour found in 
upl^d toads. 
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Official Publications Received. 

Profoc'linjts of the Royal Hocioiy of Killnburgh : SeaMitm lK!2-i;h5S. Vol. 
4!1, I’ari i’, No. l(i: Tltt; Klz«ti nt PurUrlen in cnrtain Pelof^C DapoaiU. 
By Mi«» A. Vibfirt UoukIok. Pp. Vol, 4B, Part H. Xo. 17 t On 

UiiiNiay OorpuHcular Kmifisioit from Iron in a Magnetitril And liii* 
manuBtltii'd HtaU. By Dr. (1. A. Carw and U. Jack. Pp. 420-229 
(KumbinKb: K. Grant and 8011; Dundcjii: Willianu and Norgtto.) 

'Ml. OHoll. 

I'mimaclions of the Huyal Boolaty of Rdlnbur^di- fcteaalon lJtt2-l‘.«28. 
Vol. 63, Part 'J, Ko. 20 : Nutna uti KchmU Plaitta from the Old Rwl Band- 
ntoiie of Scotland, 1. UieklinKta Kriwinli, K. and T/. By Dr. U. Kldatuu 
and Dr. W. il r.Ant'. Pj». 4U^.4o7-tl plata. I.'*. Vol. f>a, Part 2, Xu. 21 : 
On PaiicopttyK Milleri, M'Nab. By Dr. B. Kidaton and J)r. W.il. Lang. 
P]). 4U0-4IT-{ 2 jilntex. 'Jx. (Edinburgh: U. Omni and Hon; London: 
WUllanw and XorgfttH.) ♦ 

.^riciiltiiral lieuarch Inatllata, Pufu, In<llgo Bxiterimenta, 1U22. 
1 . Thu Kdoci on PruducB when Vut Llnnor »• allowoii to aland 111 thn 
Boating Vat amt Bealliig la ddayed ; 2 : Etlert of Neulntllxing tbo lii<]ti<ir 
wltli CatinlKt Moda heluiu Heating, liy J. H. Walton. (Indigo Pnbbcailon 
No. 12.) Fj) H. (Calciilta. (iuvoriitnerit Piintlng OflIcA.) 4 annas. 

Onvnrnmunt of India. Diipartiiient of Inihiatrloa and Ijalioiir: Ibiblic 
Vfuika Branch. Irrigation m India; Bnvlew for l'e>l-i5i-i* pp. i>4-27. 
(Latcutta ; Uuverntiient Prinliitg OlKce.) A annax. 

Memoira of the Indian Meltiorologicul Dflpai'tmeut. Vol. 21, Part 4; 
Connlatinn in Soaauna] Varialiona ut Wralhci, VIH A Htud> of World- 
Weather. By Dr. (lilbertT. Walker. Pj». 76-lbl. ^Dalcutta: (iotfimmuit 
Printing Olilee.) 2 rupeeH. 


Diary of Societies. 

MONDAY, NoMiMiiKK U. 

UorAL AHTUoRoMifAl 8r«iBTY, at 5.—(lenjihysloftl DiHciutMlon: Tnrbu- 
leiiuo lu Tidal MotitniK Prol. .1. Frondrimn, Q. I. Taylor, ami l)r. U. 
.leflriiys (Ciiamniui, Di. H. Latiib). 

UovAL IwaTjTOTiou Of OnBAT BitiTAiK, at A.—denoml Monthly Meotlng.' 

Snnnvv ok EbntMLKKA, Im'. (at Ubulnglcal Society), at W.'Lou: 

Liihricatinii. 

luaririiTn ok TRAH«i>nnT (Annual General Meeting) (at InMtltiition of 
KU-ctrtcal Kngliieem), ut 6 . 8 I 1 .—T. HaUield: A Traiwport Adventure 
in PoDtia. 

iKBTJTiiTioKDK Rlkctktcal BgoiKKKRa (Itilornval Mitliiig), at 7.—Dr. A. 
Uuaeell and othnrH : DiRctniHloiia on Kngm«i-iingTmlniiig. 

AKhnoThUAn MiictBTY (^Ht Unlvoraity of Lon'ton Chib), at 9.—Prof. T. P. 
Nmin. McietiUllc DbjecU and (^jniinon-bonee Tltlnga (Preaidentiul 
AlldteKR). 

Bot'iKTv OK Chkhkiai. IsoveTHv (Loiidon Beclloii) (at Oiemical Society), 
atK—Dr.D. W. Moiiier-William*; The U«c ot Hydrogen Cyanide lor 
the Kunilgutiun offihipa. 

Kovai. iKaTiTiiTK. nr liniTiaB Aucuitkctb (at 1 Wlmpulu Street), at 
8.3(1. -Presidentlat Addram. 

BovAt. Gboukapuicai. Sucim (at jEoliau Hall}, at 8.80.—Col. J. C. B. 
Statham : Fium MoosaninicH to the Victoria Pall*. 

rtJilSDAP, NoVfiMDBB C. 

ISKTlTiiTR OK IlvoiKNR, at 8.80.—Dr. J. Feiiton: Freaervatlvea and 
Adulterants in Pouda. 

Koval CoLLKor, or PiivaictAKB or Lohson, at C.—Dr. C. J. BIngvr: The 
illalory of Anatomy (Flt^Patctck Leotum) (1). 

IdiNRUALOotuAi. (iiioiBTV (At Oftologlciil Society of Ijondon) (AnnlTeraary)L 
at ft. 80 .—I*T. L. J. S})6ncnr: Enclaae inu Platinum from DIamonu 
WaBtiingB in Britieh Guiana — H. £■ Buckhiy : The Anotnaloua 0))tical 
Propertiea of PrcKlily Prepared Mixed GryetaU of Selgimtta Salt.— 
Ool. N. T. Belalew: The Getieaia of Wtdmiiiixtatten Ktnicture in 
MelaorlteN and Terrestrial Alluya.—Prof. L. R. Wilberforce: lllmitra. 
tion and Detection of Inclitmd and Horisontaf Dlapereiou In Hl-axial 
Cryetals.—A. Rutsell; The Dccurrence of the Rare Mmetal Nadorlte 
in Gornwail, and of BemuiiUo (EleonoHte) in Co. Cork, Ireland.—A. V. 
llalllntond and V. R. Snnoa: Moravite from North Walee.—Dr. G. T. 
Prior: The Chemical Compoiltlon of the Aalidoc Meteorite. 

ZooLoiiJCAL SoeiXTV OF IxiNDOK, At fi.80.—F. A. Mtlcdiell-Hedgea: TTie 
Primeval Jungle of Panama.—G. H. Goldtinoh: Xotea on Ute AMcan 
Oreeted Rat (/.imhfiwiyA twAiuKi).—H. G. Jackson; A RerMon of the 
liopod Genua I.hndiKm Brandt (Cruatacea).—1. 0. S. Montagu: Some 
Maminale from Jusu-Slavia—1. G. S. Montagu and Grace Plokfonl: 
The Guernsey Cni(.'Kii(n(.—Major S. b. Flower : Additions to the Snake 
Fauna of Egypt—R. Klret: Same New or Little-known Hpeoles of 
Acari.—I>r. C. F Sonntag: The Pelvic Muiclea and Generative Organa 
of thn Male Cldinpanzse. 

iNHTtTtiTiON or Civii. KNoiKKaKS, at d.—Sir Cliarlea Langbridgc Morgan: 
Presiilniitial Inauguial Addrese and iireKeutation of Medale. 

iHnTiTuiioN or Makisb ENoinBaRB, Ina, at 0.80.—II. J. McLoodandT. 
Galderwood: Gear Catting. 

IloYAi. Photoohaphic SootxTY OF Ohbat Bbitaix, At 7.—J. D, Jolinaton: 
Ib'ealdeiittal Address. 

lUiYAL ANrHKilPoiAxiirAt. liraTitUTK, at 6,18.—Mias V. A. Murray: 
Rveavations in Malta. 

HoNTtiBir SociKTY (at Institution of Electrical Engineer*), at B.15.— 
Sir UtlTer J. Lodge ; S-iays and thn Atom (I*rasklenCkil Addms). 

IFEDWSSDAr, Novbmbbr 7. 

Gbolouical Sooibty or Lokdos, at fi.80.—The late R. W. Hockey: The 
Ski'letou of /guanodon athcrfieldfnMM sp. nov., ftuin the Wealdon Shales 
of Ath«rfleld(lsle of Wight) (read by Dr. A. Smith Woodwanl^—ftof. 
B. K. Reynolds: Thn Igneous Rocks of the Tortwortli Iniler. 

IMSTITUTIUN or Et.RcTRicAL EHownRe (Wireless Beetioii), at 6.—B. H. 
Shaughneasy: Chairman's Inaugural Address. 
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IrmriTUnoiiorHKATixoAXDViirriLaTJNoSROiMBKRs, ixo. (at SngtffArs' 
CInb, Qmmlty Street), St 7.—F. Q. \nilpp : Borne Common Faults in 
Fan Design and Application. ' 

KVTUHUfXK.lrALSoClKTY Of LoRBCOr, Rt 7. 

UoTAL MtcnoscoPiCAL SCKURYT (fiiolc^cal Section), at 7.80. 

SooiRTY OK Public Abalvsts and othxr Analytical Chkmihts (at 
Ciiemtcat Society), at S.—D. Rattonji Naiijl and W. 6. sltaw: A 
tjuaiititaDYo HUuly of the Limitations of the Reaction between 
Ammonia and Sodium.—FhytUs H. Price: The Gold>Boatm' Skin Teat 
for TatininH.—W. Donovan : Uetermination of Nitrogen in Coal.—J C. 
Thresh: The Estimation of Lead In Water and Urine. 

UoraLSoCTXTY or A%n, at 6.—Lord Ask with: Exhibitions. 

TBURSDAY, NovzHREn 8. 

Royal Bocizty, at 4.80.—A. S. Parkes: HtudieR on thn Sex-ratio and 
Related Phenomena—Fa-tal Uetrogmsslnn in Mice.—R. A. Fisher; Ihe 
intineiice of Rainfall on thn Yield of Wheat.-(To be real In title only.) 
D. TtiorMby-Petham : The Placentation iif llyrax e<i]>fniii3. 

Royal Colleok ok Pmyhu-iakr ok LownoN, at 6.—Dr. C. J. Singer: 
The liiatory of Anatomy. (FItxPatrick J,ecturen) (2), 

UoYAi. CoLLBUE OK SuiioEONH o> Emoland, ut S.—W. 0, Spenceri 
MrlaitunlhfUelanin, Mnlanoma, Uelaiioi!c(!aucHr)(liradsliaw Lcicture). 

(jHitD-Srunv SociRTV (at Royal Sanitary Instituls), at 6.—Dr. Jessie 
WhiUi: AutU'Education. 

Chrmu'al Sticierr (at IiiHtiiution of Mechanical EngiiinerH), at 6.—Dr. 
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nt 8.- Dr. W. Ikwenliain ; Some luiprennioiis of American Von-ferroun 
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FRIDAY, Novkkbf.b V. 
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Yielding o( the Earth.—Sir George Greenhill: Tlie Tune or Menu 
Anomaly m a Newton - Einstein Orbit and AlUnil Aatronomiral 
Piijbleine —W. F. Denning: (a) Stationary Meteont and Meteors nearly 
Slatluunry ol)HerYe<! si. Hrhitol since 1879 : (/>) Radiant Points of 
Meteors, 1912-11'23.--W. S. Frsnks: Tlie Unlutloii Iwtwemi Visual Star 
ColourHaiid KjwctrRl Gls»t>’s. -F. H Semes : A TionblesomeSysiematlc 
Error.—Roy. Obs. Greenwich : Mean Areas and Reliugraphic Latltu'les 
of Siin*)i>iU in the ye.'ir li>22 

Phybical Soiuwv ok Lokuon (ot lmi»ria1 Gollegu of Seinnce and 
Tcebiiology), at 6.—I>r. A. Fergiisdi): The Measureiiient of thn Surface 
Tension of a Hiimll iJiumMly of Litimd.—Piof. A. L. Narsyan: Tlia 
ScaUortnp of Light ly (Carbon Dloilde, NiVroiia Oxide, and same 
Organic Vapours.—Sir Rlcbnnl Paget, Dnrt.: A Demonitiatlnn of 
Bxiiertmente with Models for the Heproiliicliyii of Voeel Huunds. 

Royal PiioTtwRAKHir Surrtiy or Orxat Britaih. bi T.—Sir Alexander 
0. Houston: Tlie Ajiphcation of Photography Ui the Prrdilenis aticcttiig 
Water Supply. 

Junior It^mirioN or EHniNzaiu*, at 7.60.—Dr. 0. E. K. Murs; Amutciir 
Cinematography. 

FUBLIC LECTURES. 

SATVHDAY, NovtnuBK 8. 

Bornihan Musevu (Forest Hill), at 8.80.—Dr. C. A. Raisin ; Volcanoes. 
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The Imperial Institute and the Develop¬ 
ment of Overseas Resources. 

T he Imperial Economic Conference has approved 
a scheme whereby the Imperial Institute is to 
be reconstituted; a repre.sentativc of the Department 
of Scientific and Industrial Research is to be one of a 
committee of three appointed to see that the Institute 
laboratories limit their work to preliminary inquiries, 
and the Galleries are to be closed, in spite of the protest 
of New Zealand, on the score of economy. The detailed 
account which has just been issued hy the Imperial 
Institute (Bulletin of the Imperial Institute, vpl. xxi., 
No. I, pp. iv-f 289, price 31. 6 d.) of its work in recent 
years has been published at a very convenient time. The 
Institute was founded in 1887, hut until 1903 the work 
for which it was established was subordinated to the 
effort to run it as a social club attached to a ballet. It 
was reor^fanised in 1903, and in that year it began the 
publication of its quarterly Bulletin, which now has a 
circulation of 3000 copies, and also issued the first report 
by its Mineral Surveys. Its efforts then to undertake 
the work for which it was founded were handicapped 
by restrictions, burdens, and prejudices inherited from 
the former regime. The Institute has, however, been 
steadily surmounting the.se difficulties and building up 
an organisation by which to help the utilisation of the 
varied materials still lying unused in the Empire Over¬ 
seas. It works by three main branches. Its Depart¬ 
ment of Scientific and Technical Research investigates 
all kinds of raw materials and advises as to their 
profitable employment. Its Intelligence Department 
gives information and advice, and is aided by com¬ 
mittees of commercial, technical, and scientific experts, 
which deal with raw materials, silk production, rubber 
research, timber, and the mineral resources of the 
Empire. The extensive mu.seum attractively displays 
the chief raw materials and illustrates the geographical 
conditions under which they are produced and the 
processes by which they are utilised. 

The work already achieved by the Institute is clearly 
of high value. Tlie discovery of the Udi coalfield by 
: one of its Mineral Surveys would alone repay all the 
expenditure on the Institute ; for that coalfield, in the 
event of any serious war in north-west Africa, would 
be invaluable in the defence of our colonies there, and 
it will probably develop into a coaling station of high 
importance from its po.sition on the tropical Atlantic. 
The discovery of the monazite sands of Ceylon has 
destroyed the former German monopoly based on 
Brazilian material. Several of the Mineral Surveys 
orj^nised by the Institute have now passed away 
from it, as they have developed into independent 
geological surveys. 

As to other natural products, investigations in the 
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nstitutc laboratories or carried on elsewhere have 
emoved from Indian beeswax the suspicion of adultera* 
ion that had arisen owirtjj to its varied natural com- 
)osition. The Institute has helped to render tobacco 
me of the chie^ crops of Nyasaland. It has shewn 
vhy Indian barley to be serviceable for malting must 
)c shipped from Calcutta by May and from Bombay by 
[une. It has further helped India and the medical 
vorld by destroying the former monopolies held by 
ftussia in santonin and by Germany in thymol. It has 
;hown that for many purposes the kapok of India can 
je used instead of that yielded by a different tree from 
Java. It has assisted British Africa and the tanning 
.ndustry by showing the value of the sant seeds of the 
Sudan and by finding British markets for South African ^ 
wattle. Its work on the commercial production of 
acetophenone in Western Australia promises useful 
results. It has shown, in spite of the general view to 
the contrary, that Indian opium often contains a 
sufficiently high proportion of morphine and codeine 
to replace the supplies of Turkey and Persia which 
failed during the War. It has aided tea and rubber 
cultivation in Ceylon, and the Sudan by recognition of 
the special qualities of its gums. It has helped to 
improve the cocoa of West Africa and develop its 
palm oil production. It has secured the offer to 
Palestine of higher prices for Eri silk than those paid 
for the material elsewhere. It has shown that the 
Croion Elliollianus of Kenya Colony yields a valuable 
drug, and that the Indian aconites include several 
medicinal reagents, the production of which would be 
profitable to India and useful in medical practice. It 
has given helpful advice in fibre and bean production 
in East Africa, in wood pulp manufacture in Canada, 
and in connexion with the minerals, timbers, and drug- 
producing materials of Australia and New Zealand. 

The Institute has been helpful nut only by encourag¬ 
ing production, but also by avoidance of waste and 
disappointment in premature attempts to utilise 
materials in areas which cannot at present compete 
with more favourably situated localities. Meanwhile 
it collects information as to the position of such 
materials, so that they can be reconsidered from time 
to time as the conditions alter. 

The work in the Exhibition Galleries of the Institute 
is not the least important of its services. The Imperial 
Conference has directed attention to the need for 
improved geographical education as regards the Empire. 
We referred in an article (April i, 1932 , p. 403) to the 
Public Exhibition Gallerie.s of the Institute as “ without 
question the fine.st illustration of economic geography 
in the world.” All the chief materials of the Empire 
are shown there with ingenious illustrations of the 
volume of output, their distribution throughout the 
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Empire, and the geographical conditions under which 
they occur. Important geographical features are 
illustrated by models, such as those of the Victoria 
Falls and of important harbours; ethnographical 
factors by models of different races; the scenery of 
different regions by pictures and photographs; local 
handicrafts by collections of work; and Oriental 
artistic culture by decorated pavilions such as those 
of Indiaand Ceylon, Statues of Cook and Raffles direct 
attention to great landmarks in historical geography. 

In addition to the public galleries there are researcl 
collections for reference by industrial experts anc 
commercial inquirers. The galleries are unique as th< 
only centre at which may be seen the opportunitiei 
and resources of all parts of the Overseas Empire 
Although closed on Sundays, the galleries have 100,001 
visitors a year and 10,000 school children go in classe 
under the guidance of their teachers and the Institute’ 
lecturer. The loss of these galleries would be educa 
tionally de])lorable. 

The organisation of the Institute has proved wel 
suited to its work. It is managed by an executiv 
council, including representatives of the contributin: 
states and colonie.s, with the Under Secretary of Stat 
for the Colonies as the chairman. This arrangemen 
secures widespread but voluntary association, and th 
Institute organisation may prove a useful model 0: 
which still greater experiments in Imperial co-oj)cratio: 
may be made. 

That the Institute supplies a widely-felt need i 
shown by the numerous inquiries sent to it from a 
parts of the Empire. In 1922 it returned in replies n 
less than 1334 reports. The chief subjects, in order < 
number, were tropical agriculture, minerals, fibre 
oils and oil-seeds, food-stuffs and fodders, timber 
drugs, and paper-making materials. That the ir 
formation given by the Institute is of use to our lai^( 
Dominions as well as the smaller colonies is indicate 
by the widespread origin of the inquiries. The 
included in 1922, 121 from India, 89 from Australii 
89 from South Africa, 52 from Kenya Colony, 45 froi 
Nigeria, 37 each from Ceylon and the West Indie 
36 each from the Gold Coast and New Zealand, 35 froi 
Canada, and a few from each of the smaller coIoni( 
and protectorates. 

It may be hoped that the reconstitution of tl 
Imperial Institute will extend its usefulness and enab 
it to carry to full success the main purpose U 
which it was founded. The development of the natur 
resources of the Empire would then be assisted by ii 
vestigation into the economic biology, geology, ar 
geography of the British Overseas Dominions throuj 
an institution worthy of the group of national scientil 
museums at South Kensington. 
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Field Natural History. 

(1) Hebridean Metnories. By Seton Gordon, 
xii+180 + 65 plates. (London, New York, Toronto 
and Melbourne : Ossell and Co., Ltd., 1933.) 15^. 
net. 

(2) Shetland Pirates and other Wild Life Studies. 
By Frances Pitt. Pp. 248 +16 plates. (London : 
G. Allen and Unwin, Ltd., 1923.) lOi. 6i, net. 

I T used to be said of leisured Englishmen that their 
first thought of a morning was—“ What shall 
we kill to-day ? ” but in the present generation there 


i;- 

survival is precarious. “ It seems,” says Mr. Gordon, 
“ to be only* a question of time before this handsome 
bird shares the. fate of the* kite and the white-tailed 
eagle, for even to its most inaccessible [least accessible ?] 
n^ing grounds collectors make their way every year, 
and to a collector a clutch of hen-harrier’s eggs is a 
prize of the first order.” 

Happily Mr. Gordon has something to set against 
this gloomy forecast. Until three years ago, the 
whooper swan —Cygnus musicus —had not been known 
to nest in Great Britain since the end of the eighteenth 
century; but on a certain loch which must remain, 
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i .—Cock aad hen freat black't>ecked gulla. The cock is the larger and K calling. 
Kroin Hebridean Memories.” 


is a steadily increasing number of men and women who 
prefer patiently to study wild animals in their haunts 
and to learn as much as possible about their character 
and habits. Instantaneous photography has added 
greatly to the interest and permanent value of this 
form of field sport, and both the books before me owe 
much to the camera. 

(i) Mr. Seton Gordon’s field-studies have been 
conducted chiefly in the Highlands and Western 
Islands, where land and water retain much of their 
primitive aspect and still harbour creatures that have 
long been exiled from the low country. The hen¬ 
harrier —Circus cyaneus —for example, though practi¬ 
cally extinct as a resident in the mainland, still rears 
its young in the Western Isles, although even there its 
NO. 2819, VOL. I 12] 


like the clan Maegregor, “ nameless by day,” a pail 
of whoopers reared their young in 1918 and 1919 
and in 1920 two pairs nested there. “ One nest,’ 
says the author, " is still intact as I write ; the othei 
has been robbed by collectors.” As Christians we an 
bidden to love our enemies, but as sinful mortals it 11 
something far removed from a blessing that we invoke 
upon these nefarious thieves. Unless vigorous measure 
are taken to protect the nests, we shall lose this splendh 
bird once more, owing to the perverse curiosity of a fev 
armchair naturalists who will give ten times the pric 
for a British-laid egg of a whooper than he will pay fo 
one laid in Iceland. 

Mr. Gordon pitched his tent—an inconspicuous one 
no doubt—about fifteen feet from the whooper’s nest 
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and succeeded in some excellent photographs. 

He alwuy.s entered the hide accompanied bv his wife, 
wlm presently left it, rowing away from the island. 

" It is useless to enter any hiding-tent unless one is 
accompanied by a companion, and unless that com- 
pani(m dej)arts as ostentatiously as possible. All birds 



>11/ 2. —The wild cui—expressions «f the cuiuiioiis.. 

]■ Sulky. 2. Angry, Furiunx. 

Fioni ‘‘ .Slieth'inil Pintes wid other Wild l.ife Studies.” 


can count ont, but very few more than one ; so a human 
figure leaving their ne.st .stills their suspicions and 
causes them to return without delay, provided they 
have become accustomed to the presence of the hiding- 
tent, which .should, if po.ssible, be erected a few days 
previously.” 

Beasts as well a.s birds eame under the author’s 
scrutiny. The incident of a rabbit pursuing and 
NO. 2S19. voi .112] 


; driving away a stoat reminds me how, one summer 
evening, a large rat was driven close to my feet by a 
rabbit—^presumably a doe protecting her young—was 
seized and severely shaken, and limped away squealing. 

It surprises one that Mr. Gordon, who is at pains to 
defend the character of merlins, ravens and other birds 
of ravin, should repeat without comment what one 
would fain to be calumny against the dipper —Cindus 
aquaticus. “ It is said to do much harm when the 
sea-trout are spawning ” (p. 51). We have the 
authority of the late Prof. Newton to the effect that 
“ innumerable examination.s of the contents of its 
stomach have not only proved that the charge [of 
devouring the ova of fishes] is baseless, but that the 
bird clears off many of the worst enemies of the 
precious product.” 

Mr. Gordon takes good note of the plants that grow 
in the waste places which he loves. The rose-root is 
recorded correctly as Sedum rhodtola on p. 21, and under 
llic obsolete title Rhodiola rosea on p. 56. The illustra¬ 
tions throughout arc admirable. 'I'lie black-backed 
gulls, most ruthless of marauders, seem as harmlc.ss as 
doves in Fig. 1. 

(2) The title of Miss Frances Pitt’s volume “ Shetland 
Pirates” is remini.scent of Magnus Troil and his 
daughters Minna and Brenda, but it is of feathered 
pirates only that she has to tell, namely, the great 
skua or bonxie —Stercorarius skua —and Richardson’s 
.skua or scuotit—.S', parasiticus. No doubt they live 
mainly I)y piracy, hurrying gulls so cruelly that these 
have to disgorge their catch, and robbing the nests 
of other birds; but Miss Pill charitably thinks that 
both species do occa.sionally fish iionestly on their own 
account. These rapacious birds are described in the 
first chapter ; each of the remaining chapters recording 
the author’s observation of otlier bird.s and beasts, 
I)Otli in captivity and in the wild. She tells us how she 
used to declare that “ there was no animal so wild that 
it could not l)e tamed by patience and kindness ”; 
but her experience with a true wild cat— Felis silvesiris 
—which she received as a kitten from invemess-shire 
brought her to a different opinion, namely, that none 
of that species cun be tamed or trained (Fig. 2). 

One of Miss Pitt’s most charming chapters deals with 
stoats and weasels; but I feel unable to share her 
doubts about the purpose of the white winter pelage 
a.ssuraed by both these little carnivores in northern 
regions, and by the stoat in parts of Great Britain. 
She cites the black tag on the stoat’s tail as evidence 
against that purpose being protective coloration; 
but it is surely not more conspicuous than the white 
scut in the general protective colour of a rabbit. Miss 
Pitt’s suggestion that a white coat , better enables an 
animal to endvre cold than a dark one receives no 
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Earth* and Sun. 


support from the arctic fauna, for while the land 
mammals in polar regions are white in their snowy 
environment, the pelagic mammals — whales, seals, 
walrus, etc.—remain dark. The polar bear, hugest of 
Ursidae, would encounter far more difficulty in stalking 
seals—his favourite food—were it not for his white 
mantle. 

Miss Pitt has undertaken useful analysis of the bam 
owl’s bill of fare. In twenty-eight pelts or castings 
taken at random from the roosting-place of a bam owl, 
she identified the remains of 112 small mammals and 
3 small birds. “ In less than a month that owl had 
eaten 66 mice and rats and 46 shrews, a record that I 
suspect few cats could equal.” A cat, it may be noted. 


might kill the shrews, but would not eat them, therein 
showing a discrimination whic]\ it were well that 
gardeners and others would observe between the 
beneficent .insectivore Sorex and the destructive 
rodents Mus and Evotomus. 

Besides the experience gained through long hours of 
vigil in a hiding-tent, Miss Pitt has made still more 
intimate acquaintance with many wild animals, not as 
mere pets, but as free companions and messmates. Of 
these, the most intellectual were a pair of ravens, which 
spent much of their time ‘‘ ragging ” the cook alter¬ 
nately with her cat; the most docile was a merlin 
hawk, the most playful a pine marten (Fig. 3), which 
came as a ” kitten ” from the Cumberland Fells, and 
quite the most foolish and awkward was a brown 
hare. There is much entertainment, as well as sound 
information, in both these volumes. 

Herbert Maxwell. 


Earth and ; an Hypothesis of Weather and Sunspots. 
By Ellsworth Huntington. With a Chapter by 
H. Helm Qayton. Pp. xxv+296, (New Haven: 
Yale University Press; London : Oxford Univer¬ 
sity Press, 1923.) 23^. net. 

OR half a century or more, it has been known 
that the earth’s magnetic condition variesjin 
striking similarity with the state of activity on the 
sun’s surface. Many attempts have been made to 
establish similar connexions between meteorological 
phenomena and the sunspot cycle, but only within 
recent years has it been possible to record indisputable 
success in such attempts. The ele¬ 
ment most clearly affected is, as 
might have been expected, the tem¬ 
perature. Koppen’s work, sup¬ 
ported by that of several other 
writers, demonstrates that at sun¬ 
spot maximum the mean tempera¬ 
ture of the atmosphere is slightly 
less than at sunspot minimum. The 
difference is small, being o®*6 C. in 
the tropics, and falling to o®-4 C. in 
temperate latitudes. It seems not 
unlikely that the diminution at sun¬ 
spot maximum corresponds rather 
to increased terrestrial absorption— 
due to a greater amount of ozone 
in the upper atmosphere — than to 
diminished output of radiation from 
tlie sun. The sun sends out in¬ 
creased corpuscular emission, and 
almost certainly increased ultra¬ 
violet radiation, at times of sunspot 
maximum, so that it would be rather surprising were 
its total radiation to be diminished at such limes. 
On the other hand, intensified .short-wave radiation 
would prolmbly produce more ozone, which would 
intercept a larger proportion of radiation on its way to 
the earth’s surface. 

Small as is this temperature variation, it may be 
expected to produce important effects upon other 
terrestrial phenomena. Such effects would show a 
connexion with the sunspot cycle, possibly almost 
as close as that shown by the temperature varia¬ 
tion itoelf. Hence the fact that a meteorological 
phenomenon is strongly correlated with the solar 
activity does not necessarily imply that the connexion 
is direct and independent. It is doubtful whether any 
other independent solar meteorological effect has yet 
been established, though some remarkable secondary 
effects are known. For example, Mr. C. E. P. Brooks 
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has shown that the great African lakes, Victoria and effect on atmospheric electricity. The elucidation of 
Albert, show variations of level amounting to several such que-stions as these is obviously a matter of great 
feet, practically in synchronism with the sunspot curve, interest and significance, and it is very convenient to 
the maxima of the two curves occurring together. The have a summary of the present state of knowledge of 
rainfall in the drainage basins does not show a corre- the subject set out as is dune in this book. The author 
sponding variation, and it seems probable that the has himself devoted enormous labour to this kind of 
liigh level at sunspot maximum is due to decreased investigation, and writes both with enthusiasm and 
•evaporation owing to the lower air temperature, with a wide acquaintance with the literature concerned. 
Again, Douglass has found several cases in which But to the reviewer it seems that much more evidence 
the growth of trees, as indicated by the thickness of is required before it is safe to accept many of the 
their annual rings, has varied nearly in synclironism conclusions which the author regards as established, 
with the solar cycle; this is <’lcurly an index of some In particular, the evidence for any regular effect of 
more immediate solar meteorological effect, whether of solar activity on barometric pressure and atmospheric 
thermal origin or not. electricity seems inadequate. There seems, however, 

The (juestion as to a possible influence of .solar to l)e a case for a connexion between sunspots and 
activity on tlie barometric pressure is one which has cyclones in certain tropical regions, 
received considerable, attention. In the case of this A considerable section of Mr. Huntington’s book is 
element tiie-solar effects must necessarily be more devoted to the inverse problem of planetary influence 
complicated than in the case of temperature, where upon solar activity. Mr. H. Helm Clayton contributes 

the variations are likely to he everywhere of the one of the four chapters in thus section, and it is rather 

same sign at a given lime, though with local differences surprising to sec in this chapter what seem.s to be an 

of magnitude. The total atmospheric pressure u])on error elsewhere ex-pressly pointed out by Mr. Huniing- 

tiu* earth can scarcely be appreciably affected by the ton, namely, that the tidal influence of the planets 

sun’s changes, so that if the solar influence incrca.ses on the sun is inversely proportional to the square of 

the pressure in one region, there must be a counter- the dispince of the planet from the .sun. Many at- 
vafling <'hange in oilier regions. Tiie difficulty of tempts have been made to relate the sunspot ^•aria- 

detecting such effects is clearly mucli greater than tions to planetary periods, liut with doubtful success, 

that of demonstrating the temperature changes— The period of Jupiter (iTflfi years) is not very different 
itselt an exacting task. Any sucli barometric changes from the mean sunspot j>crit)d (ii*2 years), hut the 
which occur appear to lx; small, and mu.st be obtained discrepancy is .sufficient to render it very prolflematical 
by averaging the results from a number of stations: wliether any relationship between the two cun be 
if these happen to lie distributed across the borders credited, even when allowance is made for tlie dis- 
of oppositely-affected regions, the effect sought for turbing influence of the other planets. Mr. Huntington 
may almo.st or quite cancel out; in any case it requires puts forward a hypothe.sis of electrical influence by 
extremely detailed research to establish ciuuigcs of the planets upon the solar atmosphere, but at present 
particular sign in different regions, and to a^'ertain this is almost jmrely .speculative. Such questions may 
the limits of these regions. be easier to de<’ide when the nature of sunspot.s is 

Such investigations have of late years lieen pro- better understood than now. At the moment it is at 
sccuted vigorously, and nut without valualflc results, least a possible view that the main sunspot variation 
by a number of American meteorologists—amongst is due to some intrinsic solar period. S. 

others—and arc recorded by Mr. Ellsworth Hunlinglon 

in his new 1.00k. The siih-iitle of ihi.s work is “ An Biology and Sociology, 

hvpothesis of weather and suns))ots ” ; it is a com- 

panion volume to hi.s recent book on “ CHmatie f-ssays oj a ttwlopa. By Julian Huxley. Pp.xv + .iofi. 
ChunKe.s.” which dealt m.ainly with past relationships ‘‘"'1 Hindus, 1923.) is. bd. net. 

between the earth and sun, while the present work I ’'HIS Iwilliant hook, though somewlmt disfigured by 

is concerned with existing connexions. The leading x overlapping and repetition in certain parts, is 

idea of both Iwoks Is that terrestrial meteorology one of the most suggestive and enlightening works for 
depends partly on purely terrestrial conditions, and the popularisation of science which have appeared for 
partly on changes in the solar activity; the latter a long time. It covers a wide field, and Mr. Huxley 
“are supposed to act chiefly through variations in shows himscif in it a man of wide interests, many parts, 
barometric pressure ivnd especially in the number, and an easy and attractive style of writing. He has 
location, and intensity of cyclonic storms.” It is also two serious articles, covering much the same ground, 
claimed that there is an important solar-activity on a new rationalistic conception of God ; a sound 
NO. 2819, VOL. 112] 
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and careful survey of the relations of biology and 
sociology; a charming essay, full of careful observa- 
tion, on the manifestation of emotion in birds; a light 
satirical discourse called “ Philosophic Ants ” on the 
relativity of our conceptions, two admirable discussions 
on sex psychology and on the biological approach to 
progress, and last, but not least, seven sonnets intro¬ 
ductory to each chapter. They are quite good sonnets 
too. 

It would be impossible in a short review to give 
any idea of the varied contents, and it would spoil the 
reader’s enjoyment to ph'k out the plums too freely. 
But one may indicate the author’s attitude on the 
more important topi(“S of which he treats. The last two 
pa{)er.s contain his attempted rationalistic reconstruc¬ 
tion ol the idea of (lod, Iicing an analysis and elaljora- 
tion of the .statement that “ the conception of God 
always represents man’s idea of the j)owcrs operating 
in the universe,” It will be noticed that the second of 
these papers, delivered at Woodhrooke at tlie sixth of 
the Unity History Schools, uppnjuches more nearly, on 
the side of divine personality and of communal religion, 
to the ordinary attitude of the Churches. 

It is not to be siqjposed that Mr. Huxley weakens 
anywhere in his allegiance to positive science. He tells 
u.s in the first pu[)er that a “ law of Nature i.s not some- 
tiling revealed a.s alisolute, not something impo.sed on 
phenomena from without or from above ; it is no more 
and no less than a sumrning-up, in generalised form, 
of our own ob.ser\'atioris of phenomena.” He adopts, 
in fact, entirely in this matter the position which Dr. 
IC. W. Hobson has been illustrating so fully in lii.s 
recent Clifford Leeture&. .Students of (onile will note 
witli interest tliat “ the sciences are a hierarchy, the 
.subject-matter of one constituting the foundation for 
the next in the serie.s.” The relation of biology to 
sociology is elal.)orated more than once in the book as 
an illustration of this. Sociology sub.sumes all the 
conclusions of the lower or earlier sciences, and adds 
to them various new considerations, or laws, of its own. 
With man in fact there has been a ” radical change in 
evolutionary method ” due to his power of tran.smitling 
the results of alistract reasoning by collective tradition. 

Many readers will find the cliapter on “ Bird-Mind ” 
—“ Ils n’ont que de Tame ”—the most delightful tiling 
in the book. The account of the egrets’ honeymoon 
in Louisiana is almost too good to be true. Apparently 
they .sit side by side for hours together with their long 
necks intertwined in a true-Iovers’ knot. 

Mr. Huxley is right, after all, in giving the first 
place in the book to the essay on progress, which puts 
the doctrine so usefully and convincingly from the 
point of view of tlie biologist. It wa.s certainly a 
serious omission, as he points out, to have had no 


chapter on this aspect of the subject in “ Progress and 
History.” We can see the human facts so much more 
clearly as they arise from the common biological 
evolution of universal life. From this point of view 
progress is seen to consist in “ an increase in the control 
exerted by organisms over their environment, and in 
their independence with regard to it ” ; in an increase 
in the harmony of the parts of organisms in an 
increase in the psychical powers of willing, of feeling, 
and of knowing. In short, progress is the growth, in 
power and harmony, of the soul; and man, being the 
crown of animate existence, embodies tlie principles of 
prngre.ss most completely. F. S. Marvin. 


The Petroleum Industry. 

A handbook oj the Petroleum Industry. By Dr. D. T. 
Day, Editor-in-('hief. In 2 vols. Vol. i. Pp. 
x- 1964. Vol. 2. Pp, vi4-ioo6. (New York: J, 
Wiley and Sons, Inc.; London: (’hapman and Hall, 
Ltd., 1922.) 2 voLs. 3/. 155. net. 

HIS work, which might aptly be termed the 
“ Kedwood ” of American ^x'troleum literature, 
has been written with a very definite, purpose in view, 
namely, as an aid to the best utilisation of oil and the 
development of new re.sources to offset the impending 
shortage of supply in the United State.s. In a striking 
preface the editor-in-elnef, Dr. Day, discu.sses dis- 
pa.ssionatcly the truth tif a .situation which many 
people, both in Great Britain and in America, .seek 
to glos.s over, usually from self-interested molive.s. 
Briefly the situation is this; there exist lea.s than 
twenty years' resources of petroleum in the United 
Slates at the present rate of supply and demand. To 
this we may add that one-fiftli of the total oil require¬ 
ments of that country latterly has been derived from 
Mexico ; but in Mexico also there lias been a startling 
decline in output noticeable recently, due principally 
to salt-water encroachment in some of the most pro¬ 
ductive wells. Small wonder, then, that serious-minded 
Americans (and Kurupeans too, for that matter) arc 
apprehensive of tlie future, and that the .several 
sjxxiolists responsible for this handbook are actuated 
by a common motive, that of contributing “ their 
special knowledge to this volume, in the hope that 
more oil may be found and better utilisation be 
given it.” 

Written expressly fur the public, the work makes a 
more direct appeal to tlie engineers who produce and 
refine oil, and it may be said at once that the sections 
concerned with these aspects of the industry are by far 
tlie best. From the point of view of the general public, 
the enormity of detail, the size of the work (nearly 2000 
pages of comparatively small type), and the impression 
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it conveys at first glance of being a highly technical 
treatise, will probably prove rather overwhelming, 
though it is to be hoped that these factors will not be 
detrimental to a wide circulation and thus defeat the 
main objects of its production. 

The work is much more than a mere compilation. 
Fifteen specialist.s in different branches of the industry 
have contributed to its undertaking, and as a standard 
book of reference it thus stands alone. No one man, 
be he a Heaven-sent genius, can comprehend adequately 
the intricate ramifications of the oil-industry of to-day; 
no written work, the product of a single human brain, 
can possibly do justice to a subject the rapid evolution 
of wliich depends on progress along so many highly 
specialised branches of natural science. 

Yet, like all things material, there are obviou.s dis¬ 
advantages in the co-ordinated essays forming the 
substonce of tliis work. Not the least of these is the 
strong American bias noted throughout; also the 
apparent lark of appreciation of problems which beset 
others than those engaged in the American petroleum 
indu.stry. After all, though we readily admit United 
States .supremacy if measured in terms of annual oil 
production, the Old World may surely claim a modest 
share in the research and invention which have contri- 
Initcd to the wonderful progress of petroleum tech¬ 
nology within ti^e la.st half-century. American in¬ 
dustrial problems are not necessarily Eurasian, nor are 
American solutions to those problems necessarily final 
to foreign operators. Hence without for one moment 
casting any reflections on the high merit of the work, 
it seems to u.s that a far wider purpose (thus a corre¬ 
spondingly greater value) would have l>een served had 
tlie book been planned on a more broad-minded, inter¬ 
national ba.sis, with something more than passing 
mention of oil affairs external to the United Slates. 

Tliis international clement, had it existed, would 
have balanced the detailed description of the strati- 
grajihy, structure.^ and oil occurrences of Nortb 
America with something more tlian a few cursory para¬ 
graphs of similar Eura.sian criteria, as given by Mr. 
F. G. Clapp, responsilile for the finst section on “ The 
Occurrence of retroleum.” Mr. F. TL Lahee, in the 
.second section on “ Field Methods in Petroleum 
Geology,” would have been compelled to demand (with 
great advantage to the section) more space to deal with 
method.s applicable to other than .simple phases of 
geological surveying. Mr. K. G. Smith would likewise 
have included some de.scription of the impregnated 
sediments well-known in European industries in his 
section on “ Asphalt,” while Mr. IE E. Hay’s section 
on “ Oil Shale ” wtaild have profited by .some account 
of European occurrencc.s and methods. Perhujjs these, 
and similar omissions, will be remedied in future 
NO. 2819, VOL. 112] 


editions of the work ; at all events most of the other 
sections are so good that it would be a pity if this were 
not done, thus making Day’s “ Petroleum Industry ” a 
standard work in every .sense of the word. 

H. B. Milner. 


Our Bookshelf. 

Friaim. By Dr. T. E. Stanton. Pp. xiv + 183. 

(London: Longmans, Green and Co., Ltd., 1923.) 

122. ftd. net. 

In recent years considerable advances have been made 
in our knowledge of lubrication, static friction, and the 
resistance exerted by fluids on bodies moving through 
them. The importance which this knowledge has for 
engineers can scarcely be overestimated, and it is 
fortunate that the man who has had the greatest share 
m making these advances has been able to find time to 
write a complete account of the whole subject. 

In the term “ Irirtion,” Dr. Stanton includes all the 
agencies by which the moving parts of a machine are 
retarded and their energy dissipated. First of these 
in importance comes fluid resistance, and the first 
chapter is devoted to viscosity, the physical property 
on which all fluid friction depends. The .second 
chapter, on the “ External Friction of Fluids,” opens 
with an account oi the application of Newton’s principle 
of dynamical similarity to fluid friction, and the results 
of a wide range of experiments on the. flow of fluids 
through pipes are discussed from this point of view. 
The rematkahly wide scope of the discussion of the 
surface friction of fluids may be judged from tlic fart 
that tlie friction may be estimated from experiments 
on the flow of liquids or gtises in pipe.s, from direct 
experiments, with sheets of metal exposed edgewise 
in the wind, from meteorological observation.s, fnim 
tidal data, and from oh.servations of the velocitv of the 
wind close to the surface of a flat plate. AH these 
methods lead to nearly identical results. 

Chapter iii. is devoted to the hydrodynamical theory 
of lubrication ; recent work is summarised, and an 
interesting account is given of the matliematiral 
considerations which led to the discovery of Milchell’s 
method of lubricating the thrust blocks of a steamer’s 
propeller sliaft. 

It is perliap.s to be regretted that the description ol 
Hardy and Doubleday’s recent researches on boundary 
lubrication has been compressed into one paragraph. 
The application of this work to engineering ha.5 not 
yet gone very far, but it seems probable that develop¬ 
ments in that direction may be expected in llie neat 
future. The remaining chapters, on “ Rolling Fric¬ 
tion ” and on ” Friction and Heat Transmission,’ 
introduce problems about which little is known, bu) 
perhaps for that very reason they are as stimulatinf 
as any in the book. 

The engineer will find useful information in everj 
chapter, hut it is to the physicist that the book make! 
its strongest appeal. It would be difficult to pick oui 
from the whole range of physics a better example that 
the subject of friction affords of the interdependence 0. 
mathematical and experimental methods. The logica 
way in which the matter is arranged serves to emphasisi 
this point of view, Q. L T. 
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Real Mathemalics: Intended Mainly for Practical En- 
gineers, as an Aid lo the Study and Comprehension of 
Mathematics. By K. G. }Jeck. (Oxford Technical 
Publications.) Pp. ix + 306. (London: Henry 
Krowdc and llodder and Stoughton, 1922.) 155. net. 
Are engineers as l)ad as they pretend to be, or, at any 
rate, as Mr. Beck wishc.s us to believe } His desire is 
“ to luring about a change of attitude towards mathc- 
matirs/’ “ to show the thing as an actual, tangible 
reality, instead of as a collection of rigid and unrelated 
rules and formulae.” He asserts that “the physical 
realities of mathematics iiavc become swathed about 
with wrappings of my.stery and suggestions of the 
supernatural.” No douiit there is still room for 
improvement in mathematical text-lxwks; but Mr. 
Beck must be singularly ignorant of modern text*b(K)ks 
if he imagines tiiat these .sentences are anything but a 
libel on tliem. 

In any case, if modern mathematical text-books arc 
at fault, tlieir improvement will not l>e secured by 
Mr. Beck’s metliods. At bottom there seems lo l>e 
notliing in las explanations that is not contained 
in most of the decent sciiool books - only Mr. Beck 
talks a lot. In addition lie says some al)sur(l things. 
The most striking exam])le is ])erhaps the discovery 
that •\/-25= - 5. 

.Mr. Beck’s views on mathematical teacliing arc best 
imdcTstoud from tltc following .sclt-revelation : “ 'I'he 
ability to solve a diHerential ecpiation is, of itself, not 
worth five seconds of effort to acquire; but if such 
ability enable a man to design mucinnes or structures 
iTU)re economically, or if it serve liim as a key lo the 
recorded experience of others, Its value would clearly 
be so (mormons as to lie iieyond the sempe of ordinary 
means lor estimation.” In other words, the only 
justification of mathematics is the creation of dividends! 

The Social and Political Idea^ of some Great Medirival 
Thinkers: a Series of Lectures delivered at King's 
College, Ihuversily of London. Edited by Prof. 
F. J. (!. Ilearnshaw. ?p. 223. (London, Calcutta 
and Sydney: G. G. TTarrap and Co., Ltd., 1923.) 
T2^. 6 d. net. 

Thus volume conUiins eight studie.s of pcditicul thought 
in the Middle Ages which, with two exceptions, appear 
substantially in the form in which they were delivered 
as a course of ])ublic lectures in King’s College, London, 
during the autumn of 1922. Seven of the lectures deal 
with individual thinkers, beginning with “ Saint 
Augustine and the City of God,” a composite produc¬ 
tion by the Kev. A. J. Carlyle and the editor, and one 
of the exceptions mentioned above, and ending with 
“ John Wycliffe and Divine Dominion,” also by the 
editor. It will be noted the term “ Middle Ages ” is, 
chrnnologi('aUy,if not theoretically,liberallyinterpretcd. 
The remaining lectures deal with John of Salisbury 
(E. F. Jacob), St. Thomas Aquinas (Rev, F. Aveling), 
Dante (E. Sharwood Smith), Pierre Du Bois (Eileen E. 
Power), and Marsilio of Padua (J. W. Allen). The 
Principal of King’s College contributes the introductory 
lecture, in wliich he draws an illuminating distinction 
between political theory and political thought, and fully 
justifies the claim for the interest of the subject to the 
modem reader who is not specially Concerned with 


medievalism as a whole. The lectures cover the de¬ 
velopment of the idea of a national state out of the 
theory of an international organisation, spiritual or 
temporal, and are therefore not without bearing upon 
political theor)’ of the present day. 

Umlers of the Great Korth . By Vilhjalmur Stefansson. 
1 ^. 288 + r6 plates + 2 maps. (London, Calcutta and 
Sydney : G. G. Harrap and Co., Ltd., 1923.) 7^. (^d. 
net. 

In this volume Mr. Stefansson recounts some of his 
early experiences in the Arctic when he was a member 
of the J.,efringwell expedition m 190^-7. He tells of 
his travels with the Eskimo, how they taught him to 
hunt, to accept tlieir diet and mode ol life, lo Iniild snow 
houses and generally to live in (‘omfort in a region 
which people will persist in regarding as inhospitable 
in tlie extreme. It is a volume of the lore of tlu' Aretic 
full of vivid descriptions and personal hiculenls. The 
chapters on hunting contain a great deal of the natural 
history (»f the caribou, polar bear and seal, and there is 
of (xiurse niucli of interest regarding the Eskimo. 
Mr. Stefansson has given us no book oi polar travel of 
greater interest than this volume. It should help to 
dispel some of the current fallacies regarding the 
Arctic cUinate and conditions of life in the far north. 
'J’he call of tltc north is in its j>uges, which will awaken 
niernories among lltosp who kn(}w the icc, and stir others 
with a longing to go and see. R. N. K. B. 

Mirrors, Prisms, and Lenses: a TexLhook of GeO’ 
metrical Optics. By Prof. James P. C. Southall. 
Enlanied and revised edition. Pp. xx + 657. (New 
York : The Macmillan Co.; l^ondon : Macmillan 
and Co., Ltd., 1923.) 

The revised edition of IVof. Southall’.s text-book of 
geometrical optics, in addition to a number of new 
problems scattered throughout the book, contains an 
important new chapter at the end of the volume. The 
historical notes dealing with the rectilinear propagation 
of light, and optics in the .seventeenth century are of 
('onsiderable interest. It is u.sually stated that Newton 
was the first to distinguish seven colours in the pris¬ 
matic spectrum, but Maurolycus (1575) in the explana¬ 
tion which he gave of the circular arc of the rainbow 
directs attention to the four principal colours, together 
with three other colours which he regarded as transi- 
tion.s. Reflection prisms are discussed at some length, 
and new and approved schemes of optical calculation, 
partly due lo Mr. T. .Smith, are described. A word of 
praise must be given lo the diagrams. 

Introduction to Practical Mathematics. By V. Seymour 
Bryant. Pp. 95. (Oxford : Clarendon Press ; London ; 
Oxford University Press, 1923.) 2s. bd. net. 

Mr. Bryant’s little bonk is intended to supply tlie 
needs of classes preparing pupils for the entrance 
scholarship examinations in science in Public Schools, 
and is based upon a syllabus issued by the Science 
Masters’ Association at the request of the Joint 
Standing Committee of the Head Masters’ Conference. 
The course, suggested in the book is very suitaiffe and 
interesting, anci the explanations offered should prove 
of value to the pupils. S. B. 
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Letters to the Editor. 

\Tke Editor does not hold himself responsible for 
opinions expressed by kis correspondents. Neither 
can he undertake to return^ nor to correspond Vfith 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymow: communications.^ 

The Relation between Solar Activity and 
Atmospheric Electricity. 

Dk Cukee in Ills reply (Nature, September 8. 
j>, jfii) to iny comniiHuration on solar activity and 
almosphenc electricity (Nature, August 11, p. 203) 
lirsl makes reference to the status of the question as 
to the ellect of sun-spot activity on the secular change 
of the earth’s magnetism. Those who have in¬ 
vestigated tins <|uestinn have reached apparently 
contrary conclusions according to the phenomenon 
examined, the data used, and the method employt^l 
liy the individual invt*s 1 igator It would re<]iiire too 
much space to enter into <Ietail us to the reasons for 
the ilisconiaiit results Let it suffice hen' to state 
that Dr. Cliree and 1 have investigated different 
phenomena Thus Hr. ('hree, on the basis of the 
Kow <lata alone, concluded, contrary to Levst, that the 
secular change of tlu* nui^nvtu detUnation did not vary 
raarkcilly, if at all, witii smi-spottcdni'ss. 

Sucii a u'stneted investigation conhl, of course, not 
be accepted as .settling tlie broad <iuestion as to 
whether any appreciabh' eiiange. ui tlie direction of 
magvctisaiiuu of the earth may be rclalctl to solar 
acliMtv changes during a sun-spot cycle. 1 , on the 
other hand, confined my mvc'stigation solelv to Die 
(]uestion whether there was an aiiprmable change in 
the carLli's mlens-itv oj waftintisalion which might be 
associated witli ciiangc in solar activity during the 
.sun-spot cycle. Instead of relying upon tlie data 
from one station alone, 1 used tlie intensity data from 
eight stations distnbut<‘d around tlic globe, nanielv: 
Kew, Potsdam, Pola, Poinbav (Colabu and Alibag), 
Honolulu, Sitka, Cheltenham (lilaryland), and Porto 
Kico Uegarding the various (juestions which must 
lie considered m investigations of tins character, the 
interested reader mav be referred to niy pai)er on the 
subject,' at the conclu.sion of wlucii the intention was 
stated uf making a still more compreheii.sive examina¬ 
tion, as soon as additional data were available. 

Witli regard to the difference in the inetiiod or 
formula used by Dr Chree and luy.self when investi¬ 
gating a po.ssiiile relationsluji i)etwt*en solar activity 
and atmosplienc electricity, let me state linefly the 
assumptions invoU’ccl. L 3 r. Chree in his paper'* 
adopts a formula whicii a.ssumes that there is strict 
synchri.nii.sm between the phenomena of sun-spotted- 
ness and atmospheric electricity, and that for the same 
sun-spot number, during the first an<l second halvc.s 
of the cycle, for example, the atmospheric-clcctric 
element investigated .should have preci.sely the .same 
^•alue. in my formula (Nature, August 11, p. 203) 
1 introduced a term, provisionally called a time- or 
cycle-term, which was intended to take into account, 
approximately, a possible a-cyclic effect in atnio- 
sjinenc electricity during a sun-spot cycle such that 
the atmosphcric-elpctric element con.sidcrcd, barring 
other disturbing causes, would not have pri*ciscly the 
same value for the same sun-spottedness. With the 
aid of this additional assumption, which does not 
appear unreasonable in view of similar effects in other 
geophysical and cosinical phenomena, an improved 

' Ifrr. Mag aitJ Alnws. Elect , vol.“2y{igiH}, pp. T-22 and 61-68. 

• I'roc. Phys. Soc ,'_LontJon,'vohj35,'part 3, April I3,|tq23, p.'i32. 
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matliematical representation was obtained and higher 
values of the correlation coefficient were derived tlian 
those which Dr, Chree had found. No futile attempt 
was made to get an exact representation by unduly 
multiplying the number of unknowns to be deter¬ 
mined by the method of least squares. The desire 
was merely to obtain, in accordance with the best 
practice, a sufficiently satisfactory representation of 
the observed facts with the fewest possible unknowns ; 
the general concordance in the derived unknowms 
from w’ulely separated stations would appear to be 
ample justification of the formula employed. 

It must be realised that no method of applying an 
a-cyclic correction, due to an undiscovered cause, can, 
be made perfect; however, when more extensive <lata 
for several sun-spot cycles are available, no doubt 
improvements may be made. In this connexion it 
may l>e remarked that Dr. Chrcc’s method of apply¬ 
ing a-cyclic corrections to the observed magnetic and 
electric diurnal variations has not yet been generally 
adopted. However, no great refinement in mathe¬ 
matical method is requisite to show, even for Die data 
at present availafile, that a definite relationship 
between solar activity and atmospheric electricity is 
sufficiently plausible to merit careful attention. Some 
of the evidences havealready been cited in my previous 
communication and reference has iieen made to a 
later and more coinjilete paper.® 

l.)r. Chree directs attention to some low values of 
the atinus])henc polential-gradieiU at tlie Ebro 
Observatory ; by reference to Die observatory 
bulletins it will be found that recent low' values, 
especially during the ]>eru>d June-October 1022, 
were not unnoticed by the Ubscrvaturv, and that 
possible artificial disturbing causes were investigated, 
as the resiilf of which some changes have been made. 
The Observatory will doubtless make sucli additional 
tests ami redctcrmmalion of rodiictuin factor as may 
be re<|uisitc in the circumstances This later in¬ 
formation from the Jebro Observator>’ had not 
been received at the time of my previous communi¬ 
cation, m whuh data only to ](>2i inclusive were 
utilised, ('riie date for No. 11 m Table 2 of my 
previous communication should be i<i2i 5, instead 
of K)2ri.) 

I am glad tliat Dr. Chree is liclping to keep alive 
an interest in llic highly important (piestion as to 
possible variations m atmospheric electricity which 
may have to be associated with changes in solar 
activity. We niav rest assured that until tins (jnestiori 
IS definitely seltleil no complete theory of the origin 
aiul maintenance of the earth’s electric charge can 
lie dotimtely formulated. My main purpose appears 
to have been accomplished, namely, to bring back into 
the literature a (jucstion for remvestigatiou winch wa.'y 
actively discussed more than a half-century ago and 
then <lroppe<l for want of sufficiently accurate data of 
the rc<juisite extent. 11 is hoped that the renewed dis¬ 
cussion will contribute towards the multiplication of 
j atmosjiheric-elcctnc stations where every possible 
I care will be taken to ensure continuity of strictly 
comparable data for as long a period as possible. 
Among other precautionary measures, more frequent 
and more extensive controls, than is at times the case, 
of the factor for reducing observed potential-gradients 
to an infinite plane, are requisite. 

Louis A. Bauer. 

Department of Terrestrial Magnetism, 

Carnegie Institution of Washington, 

October 5. 

■ It is cjtpecfed that this paper may appear in the Pefi'inbiT, 1923. isstie of 
Terrestrial Magfietum anl Aimaspheric Llectruiiy, when it is hopeti that, in 
addition to other dAta, those for 1922 at Kew and Ilskdalemuir will be 
I available. * 
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Long-range Particles from Radium-active 
Deposit. 

In a letter to Nature of September 22, p. 435, 
under this heading, L. F. Bates and J. Stanley Hogers 
suggest that the H-partides found by us (Nature, 
September 15, p. 394) to become expelled from the 
atoms of ]^e, Mg, and Si, probably also of Li, by 
a-particlcs, are really identical with the long-range 
a-partides which these authors have obtained from 
radium C deposited on a brass disc. Highly' interest¬ 
ing as their communication is, it does not, however, 
seem to have any direct bearing on our results. 

The diheren.ee in brightness between the scintilla¬ 
tions from a-partidcs and from H-particles viewed 
under identical conditions is so conspicuous, that no 
mivStakc is possible. Comparing tlie former to stars 
of the first magnitude, the latter would be of about 
the third magnitude; that is, a ratio in luminosity 
of about 6 to I. By way of emphasising this difference 
wc have, in the same scintilloscope, demonstrated tlic 
scintillations due to the H particles from aluminium 
foil inside a glass capillary chargc<l with emanation, 
togetlicr with the scintillations from polonium 
a-partides, before the pliysical section of Skandina- 
vi.ska Naturforskaremotet, hold in Gothcnlnirg this 
suiunuT. With due precautions the same experi¬ 
ment tan also be earned out with a Ihin-walled 
silica capillary containing a few miUicunes of emana¬ 
tion. so as It) dcnionstrato the H-particles from 
silicon Altlumgli thorti is very little doubt that the 
semtillatums wc have observed arc really due to 
Jl-particU's, an cxpvrimcutitnr <ru(i'; can. ol course, 
be imulc tmiy by moiusunng their magnetic and 
clot trie dellcction. 

As was stated in our tirst conininmuition. our 
final CNptTiments were earrusl out with a minute 
emanation vessel divicled into several communicating 
compartments of (•{[ual length, in wtiich thin layers 
of diDereiit substances were spread ovt'r the bottom, 
made fi’oin thinnest copper foil. C'onlrol countings 
of tlie particles expellcti from the naked co]>iM'r foil 
of an empty (ompartnient proved llie number of 
tiicse to 1)<; only a iraction of liiose expelled from the 
compartments eliarged with other sulvstances. As the 
absorption curve for the " coj)]X*r’’-particles agreed 
wiLli a tlieoretical absorption curve calculated for 
natural H-])arlicles from hvdrogen supposed to lx* 
occluded in tiu* eojiper, there seem.s to be no reason 
for assuming them to be cxpellcfl ibrcctly from dis 
integral mg atoms of radium (1. Jhil even if that 
were granted, there is no reason for ascribing that 
origin to the much more numeroius particles of 
relatively -sliort range expelled from the Be, Mg. 
and Si compartments of tiic same vessel, considering 
that the amount _ of emanation and its products 
present within each compartment was practically 
the same. 

As a matter of fact a small number of scintillations 
of a-tvpe was generally observed in our cxpcnmeiits, 
beside tlie raucli fainter H-scintillations, especially 
at the lowest values of absorption, when they were 
relatively numerous. Wc have so far not had occasion 
to examine these particles or their origin but have 
for the time, being assumed them to be identical with 
the particles found by Sir Ernest Rutherford to be 
expelled from oxvgen {Phil. Mag. vol. xxxvii. p. 562) 
which, have in succession been taken for oxygen 
atoms carrying a single charge, double charged X 
nuclei, and now, apparently, a-particles of abnormally 
long range. 

In conclusion, we may say that, judging from the 
experimental data at present available to us, wc 
cannot see any other way of explaining the origin 


of the particles we have observed than by upholding 
our former view, namely that they are H-particles 
expelled at an artificial disintegration of the beryllium-, 
the magnesium-, and the silicum- {probably also the 
lithium-) atoms and not any long-range particles 
from radium-active deposit as the title given by the 
Editor to our first letter would seem to suggest. In 
that letter, in addition to the corrections pointed out 
in Natoke of October 13, p. 540, the word “neutral ” 
should have lieen printed “natural.” 

Gerhard Kirsch. 

Hans Petters.son. 


October 13. 


Colour Vision and Colour Vision Theories. 

Whether Prof. Peddic’s explanations are adequate 
i.s a matter for the reader to decide. Let us take one 
of a fact which is conclusive evidence against the 
tnchromatic theory. If the terminal portion of the 
re<l end of the sjiectriim be isolated m my spectro¬ 
meter it will appear as a faint red upon a black 
background. H the eye be fatigued with red light, 
even by looking through a red glass held against a 
light for one secoiul, tlie red will not be visible for 
some considcnible time, but the eye may bo fatigued 
for twenty numites with yellow light without inter¬ 
fering with the visibility of^ the red light. 

Prof. Pecldie's explanation is as follows ; “ That 
there is no shortening at the red end of the spectrum 
after fatigue with yellow light follows at once if both 
the red and the green sensations are fatigued by the 
yellow light, winlc all three sensations, red. green, 
and blue, are present to some extent at all visible 
wave-lengths.” Ifiit tins explanation, wluch is in¬ 
consistent with tlie work of lumig, Abney, and others, 
docs not explain why there is considerable sliortcning 
alter slight Intigiie with the red glass. Prof. TVdilie 
docs not explain Sheliord Bidwell’s crucial experi¬ 
ment, naniejy, that his red borders arc not seen, 
with spectral yellow hglit but are seen with a mixed 
yellow made up of re<l and green matching it 

As with other departmenth of science, the minutest 
accuracy is rcsjuircd in ox])eriineuts on colour vision. 
Many results are due to impure colours and stray 
iiglit A chemist would not do Marsh’s test for arsenic 
when he liad bought his /.inc at an ironmonger’s 
and lus sulphuric acid at an oil shop, both being 
contaminati'd with arsenic, but niHiiy workers arc 
salislied to use coloureil papers for work on colour 
vision. 

If the positive after-image of a spectrum be viewetl 
it will be seen to disappear from the red to the violet 
end, and on the trichromatic theory it is stated that 
the positive effect of the red sensation disappears 
before that of the green, but in an absolutely dark 
room, if pure spectral yellow light be thrown on a 
white screen and a ffickor apparatus rotated slowly 
in fniiitof it. the yellow will not change its hue; on 
the trichromatic theory it sliould become green. 
The results are (juite (liffereut when stray light is 
allowed to fall on the screen as well. 

F. W. Edridge-Green. 

London, October 27. 


Sex Chromosomes in Plants. 

1 HAVE recently been investigating the cytology of 
a number of dioecious plants with the intention, if 
possible, of throwing light on the matter of sex 
chromosomes in plants. Incidentally. I took up the 
genus Lychnis, one species of which, Melatidfyum 
rubrum, Garcke (L. dioica, L.). has been examined pre¬ 
viously by Strasburger. In detailing his observations 
he states that, in both sexes, there are twelve pairs 
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of cliromosomes prenent in the somatic cells. ^ In the 
licterotyjie division he fonn<l one pair of bivalents 
much larger than the otliers, but the individual 
members of this pair were of equal size ; thus no 
signs of the disparity indicating the possibility of two 
types micros]K)Te were revealed. 

1 have examined its close ally, /.ycAtii.? albu, Mill., 
anti find similarly twenty-four somatic chromosomes, 
of which two are larger than the re.st. In the female 
plant at the reduction divi.sion these two apjiear 
similar ; thu.s the daughter nuclei are alike In the 
male, liowcver, the two large chromosomes dilfer from 
one another Ixith in size and shape . the larger one is 
bent, stunewhat m the 
shajieof a hockey stick, 
with the curvtxl end 
pointing oil I wards from 
the spindle, whilst tlie 
sniallcT somewhat pear- 
shaped one IS not more 
llian two-thinls its size 
(hig i). 'I'hc shape IS 
quite constant and the 
appearance is the more 
striking in that this pair of (hr<)Tnosoim“s takes the 
stain nniclt nuire strongly than the others. 

Since /.. nlha is so closely related to /. dioica. in 
which Siiull has demonstraUHl sex-lmketl characters 
with the nude heterozygous for sex, it seems more 
tlian probable that we iiavc here a delinilc case of 
an X^’ pair of c.liromosomos in the male with a corre¬ 
sponding XX in ih<* female 'J'his is the first definite 
record of sex chromosomes in a Dicotyledon. 

A full account of this and other sj'iecies of l.ychnis 
and their hybrids will be ]mbbshed shortly. 

KA'nil.I,l'.N Ib-.VhK Ib.ACKUUKN. 

Dotamcal Department, Armstrong College, 
Newcastle-upon-Tyne. 



Powers of Perception of Birds. 

My attention ha.s lieen directed to a noteiu Nature 
of November 18, 1922 (vol. ito, p. 077), containing 
references to an article <m '* The Sense of Smell in 
Birds (Nature, June 17, 1022, p. 783), and to Dr. 
H. H. Beck’s pa}>er on " The Occult Senses in Birds ” 
{Ati/i, i<»20, XXXvii. 5ji). As your note mlimates, there 
is evidence that ncillier by “occult sense” nor by 
smell do turkey vultures find their f<Jod. They cer¬ 
tainly depend largely upon a ver)' keen sense of sight, 
as i.s shown by the follow'ing incident. 

A toy rabbit consisting of white plush and excelsior 
packing was given to our little girl a number of years 
ago. it jiroved to be a favourite toy. One night 
she forgot it and left it lying in the yard. As wc sat 
at breakfast the next morning we were greatly sur¬ 
prised to sec a turkey vulture strutting in a circle 
about the toy rabbit as it lay on the ground, and 
eyeing it with head turned to one side. Here was 
. something new to his experience. It was certainly 
the form, but not the substance of a dead rabbit. 
If the turkey vulture has an “ occult sense,” in this 
case at Icast'he did not depend upon it, or, doing so, 
was completely deceived. 

The position of the writer of the note in Nature 
is one to which we can subscribe when he says; “ It 
is surely more reasonable to attribute these [powers 
of perception] to greater acuteness of the known 
senses than to imagine new senses for which no 
physiological basis can be suggested." 

Chas. W. Palmer. 

Northeast High School, Idiiladelphia, Pa., 

October 15. 
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Population and Unemployment. 

In the resume in Nature of October 13 of the 
presidential address by Sir William Beveridge to the 
KcononHC.s Section of the British Association, the 
point which raised so much discus.sion in Liverpool is 
indicated by this sentence:—“ Increased birth con¬ 
trol IS not required by anything in the condition of 
Europe before the War, and i.s irrelevant to our 
present troubles.” As this idea has already been 
hailed by many, may 1 point out that Sir William 
entirely ignored the unemployables. Those who are 
unemployable through organic disease, feeble-minded- 
ness. general debility, and various other characteristics 
of a “C3” and phy.siologically inferior population 
do not appear in the ordinary list of unemployed, 
but they arc, neverthele.ss, a huge financial burden on 
the comnuiniLy, Both a financial strain and a 
physiological danger to the race, they not only breed 
and reproduce their like if left without birth control; 
but they arc brought into existence in otherwise 
healthy'stocks whenever mothers under hard con¬ 
ditions reproduce too rapidly. t)nly by means of 
constructive birth control can women space their 
children so as to ensure the likelihood of reasonable 
health to those they bear under the modern and 
unnaturally hard conditions of slum life. 

While Sir William Beveridge may play at ninepins 
with the primitive “ Malthusian theory,” it is most 
dangerous that, misled by his phrases, uncritical 
persons who confuse Malthusianism with coustnictive 
physiological birtli control .should be given such 
inopportune encouragement. Statistics confirm our 
common-scn.se observation that intelligent members 
of the better stocks are widely using birth control; 
hence, unless we do Jiavc an increase of birth control 
.so that the nifenor stocks also use it, we shall con¬ 
tinue racially to deteriorate at an ever-accelerating 
speed. Makif. (*. Srorhs, 

President of the Society for Constructive 
Birth Control and Kacial Progress. 

7 John Street, Adelpln, 

Ixindon, W C.2. 


A Possible Cure for Cancer. 

Whilst reading l^rof. Johnstone's remarks {r.ancs. 
Sea-Fish. Lab. Report for 1922 (1023), p i<>) on 
malignant (cancerous) growths in li.shes, 1 was struck 
by and seized upon the statement that “ wen ” is an 
example of a controlled growth. 

So long ago as mo8 I remember Prof. Farmer 
suggesting in his lectures on ” The Cell ” that 
” cancer ” might be due to lack of control of the 
individual as a whole over certain tissues, and this 
view has gained force ever since tliat time ; but now 
arrives a statement that “ wen ” is a controlled 
growth. Let it be assumed that both statements 
are correct ; then the individual with a wen contains 
or lias contained in its system somewhere a control¬ 
ling influence which—from many analogies—may 
not improbably exi.st in the blood. Now if wens 
occur in other suitable animals than man it would 
be an easy matter to extract plasma or other com¬ 
ponents of the blood for injection into other in¬ 
dividuals of the same species having uncontrolled 
(cancerous) growths- in order to test whether the 
controlling influence exists there and can be passed 
on to another individual. 

If the suspicion were confirmed, a cure for cancer 
would be obtained, as the application of a similar 
process to man would no doubt follow very swiftly. 

Or again, assuming that individuals with wens 
have an obvious control of a tendency to cancerous 
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growths, the suggestion is provoked that all normal 
mature individuals contain a factor—probably bio¬ 
chemical—which controls a tendency to abnormal 
growth. Why not then try simply {he injection of 
blood-plasma or other constituents of the blood 
from normal mature individuals into cancerous 
subjects ? 

It is of course possible that the factor inhibiting 
abnormal growth may lie dormant in the healthy 
individual or only occur at a particular phase of 
life—one of which may be at about the end of the 
growth period—and may not therefore be trans¬ 
missible in blood constituents at all stages of tlie 
mature life-history, even supposing that the blood 
is the locus of the factor when it is active. A further 
possibility may be that only certain apparently 
normal individuals possess constantly an acMve 
growth-restricting factor and that these individuals 
remain to be identified. Whatever the importance 
of the alxive surmises may be. it would seem clear 
that the economy of individuals with " wens ” must 
be reganled at present as of great importance in 
the study of cancerous growths It is realiscil that 
there is a great deal of speculation in the remarks 
made above, but the importance of the .subject is 
regarded as siifhcieiit excuse. j. H. Orton. 

Marine Biological T^aboratory, Plymouth, 

October 25. 

Science and the State. 

Lord Saiistuiry has noticed with great pleasure 
your apjirccuitivc nrtide (October 27. j). boo) on the 
co operation of the dillercnt parU of the ICnipire m 
scientifu’. research dealt with in lus lecciit speiu.U to the 
Imperial Kconoinic Conference He would like, how¬ 
ever, ton.ssure ^■oll and your readers that when he spoke 
of the willingness of scienlilic men to place their services 
at tlie disposal of the Onvernment and the comnuimty 
for " far less than tlie true renumerntion of tluu'r 
great talents,” he was referring not to the scientihc 
sl»di of tlie l.>epartincnt, but to the (hslinguishefl 
men who serve on tlie Advisory ('oiincil aiul other 
Committees and Board.s of the Department, most 
of tiiem entirely gratuitously 'Hie memliers of tlie 
Advisory Council are ohered a modest honorarium, 
but it is’not always accepted. 

Philip Fakrpr, 
I’rivate Secretary. 

I’rivy Council Whitehall, 

October 30. 

A Representative Scientific Council. 

Thl proposal made in the leading article in Nature 
of October 13, page 329, seems of the utmost import¬ 
ance, and IS therefore iiUely to be discussetl by abler 
pens than mine. ] venture, however, to touch on 
some considerations not yet covcre<l by your opening 
statement. 

In a worUl of disillusion, with Churcli and State 
both in discredit if not in disgrace, there is a wide¬ 
spread and keenly felt need for wiser guidance. Here 
is the opportunity. Some of 11s viould say that in an 
age of revolutions, it is not a further enforcement of 
authority by the method of violence that is needed. 
To substitute the dictaiurc of “Science" for the 
dictature of the proletariat is only to demonstrate 
that the red enemy is the bourgeois and the bureau¬ 
crat. Here is our temptation. 

We have no recognised definition of scientific 

truth " as distinct say from war truth, newspaper 
trutli, or Quaker truth. Do we mean that our con¬ 
clusions are always “ contradictoire," open to 
challenge, verification, or correction ? If so, there is 
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i obviously no case for enforcing them on an ignorant 
but reluctant populace. 

There is already some distrust of the learning of the 
medical profession. They arc wise enough to be 
content to advise their patients, but not to enforce 
their advice. The Ministry of Agriculture is wise 
enough to issue advice. From the Board of Educa¬ 
tion we should welcome rather more advice and rather 
less administration. Just consider how much mis¬ 
chief might be done in the present state of our know¬ 
ledge of cugenic.s by a new tyranny of good intentions 
and ignorance. 

On the other hand, there is a very strong case for 
some public body of .scientific experts which might 
advise and report on all matters affecting the public 
welfare ; for example, on the children of Russia, the 
reafforestation of Greece, the rebuilding of Tokyo, the 
finances of Germany, the frontiers of Franco. If 
some scientific (not political) body meeting in Geneva 
could find the right answers to these questions, some 
of US would l>e content to sacrifice all other sorts of 
authority vested in the T.cague of Nation.s in fav^our 
of the authority that might ultimately accrue to an 
oracle which confined itself to good advice. 

For the word “ democracy ” we might substitute 
“ scientific initiative and dt^mocratic veto.” We 
need lioth. Almost all that can be done by mass 
movements, like trades union.s and armies, i.s to veto, 
to stop other things being done by other people. 
Initiative, doing new thing.s, is generally the work of 
individuals, not of mobs. The case for a scientific 
advisory body is far stronger than any existing politi¬ 
cal system recognises. The House of Lords may be 
earmarked for the future development of Trades 
Unionism, but the Privy Council is an exiting institu¬ 
tion which could be developed into an acting advi.sory 
council, with no authority to enforce its advice. 

It may lie dilficult to draw tlie hnc of representation 
among the claims of metaphysics, theology, theosophy, 
anthrojiosophy, antliropology, psychical rc.scarch, and 
experimental psychology. An excluded minority of 
Christian Scientists might be hostile, as you say. 
H<mce the virtue of Prof. Oppenhcim's maxim : — 

“'i'here will be voting and the majority will indeed 
decide, but that di^cision will only bind that majority. 
In matters of ‘ .scientific. ’ opinion are we not jn.stifieJ 
in saying that no majority liowevcr great should seek 
to enforce its decisions on any minority no matter 
how small > " 

On the other hand, consider the immense power that 
might be wielded by an advisory organisation that 
merely advLscd its members to “ withhold support “ 
from an existing political institution which seemed to 
be going iLstniy. Imagine, for example, that during 
some recent wars the General Medical Council had 
advised its members to refuse service in all ambulance 
units or a ('heinical Society disowning members 
engaged in manufacturing explosives, or a Trades 
Union refusing to make munitions or to accept 
Treasury notc.s in payment! 

There is a little difficulty about registration. Ls a 
university degree in science enough, or i.s research ‘ 
work necessary ? Or might the standard be lowered^ 
to the Preliminary Scientific Examination; and 
what about people of quite obviou.sly exploring habits 
of mind who have never had the chance of a university 
education ? The analogy of the Teachers' Regi.s- 
tration Council a little suggests that registration 
might be the only aim which would be achieved. 

The great thing is to maintain an offer of the best 
scientific advice available for the widest possible 
community. Hugh Riciuri).son. 

Wheclbirks, Stocksfielcl-on-Tyne, 

(October 23. 
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Radio Direction Finding: by Reception. 


T here are in use to-day three principal systems 
of direction finding by which the apparent 
direction of arrival of a train of electromagnetic waves 
can be observed and, under suitable conditions, the 
direction of a radio transmitting station determined. 
These are usually described as the Bellini-Tosi system, 
the single frame system, and the Robinson system. 
The Bellini-Tosi system has been very fully developed 
by the Marconi Company for use on land and on board 
ship as an aid to navigation, and is the system most 
usually employed in this country for that purpose. 
The coil frame system has received most attention in 
the United States, and has there been the subject of a 
great amount of research work. The Robinson system, 
for reasons which will appear later, is specially suitable 
for use in connexion with direction finding in the air 
and has mainly been developed with that end in 
view. All three systems have been for the most 
part the subject of independent development and 
their several merits have been the subject of con¬ 
siderable controversy. 

In general, however, ail tlie systems operate upon 
the principle that the magnitude of the electromotive 
force induced in a vertical loop or coil of wire by an 
electromagnetic wave depen<Is upon the angle between 
the plane of the loop and the wave front of tlic arriving 
wave. An electromagnetic wave can be considerc<i 
as consisting of electric and magnetic forces which are 
at right angles to each other and to tiic direction of 
travel of the wave. These two force vectors arc in 
phase with each otlier and each varies rapidly in a 
IJcriodic manner. The effect on a wire placed in the 
field due to such a wave can be deduced from con¬ 
sideration of the effect of either the electric or the 
magnetic field.s in the wave front. In the case of a 
single coil vertical loop of wire it can he shown that 
the periodic magnetic field due to an electromagnetic 
wave the wave front of which is plane, though not 
necessarily vertical, intrnduce.s in the loop an alter¬ 
nating electromotive force tlie maximum value of 
which i.s given by the following expression :— 

E,„=<uTI*A cos tt 

where w is the periodicity of the wave, 1I„, the maxi¬ 
mum value of the horizontal component of the magnetic 
field in the wave front, A the area of the loop, and 
90® “ a the angle between the plane of the loop and the 
horizontal component of the magnetic field. The 
effect of the vertical component of the magnetic field 
may be disregarded since the plane of the loop is 
vertical and therefore cannot be linked by this com¬ 
ponent. If the loop is rotated so that the electro- 
.jmotive force becomes zero the plane of the loop is then 
parallel to the horizontal component of the magnetic 
field, and the direction whence the waves arc travelling 
is thus at right angles to the plane of the loop. The 
direction of arrival of the waves can therefore be 
determined with an ambiguity of 180®. It can be 
shown that, in general particulars, the underlying 
principles of all the three systems in use to-day are the 
same—and that the systems arc in their action 
essentially equivalent to the single rotating loop. 

The single coil system most closely approximates to 
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the simple theoretical case. A tuning condenser is, how¬ 
ever, usually introduced in series with the coil across 
which the amplifying and detecting apparatus is con¬ 
nected ; but it can be shown that the potential 
difference across this condenser depends on the orienta¬ 
tion of the frame in the same manner as the electro¬ 
motive force induced in the frame. The single roil, as 
used in practice, consists, as a rule, of several turns of 
wire instead of a single turn. These turns are usually 
spaced in a series of equally dimensioned loops in 
nearly parallel planes (box type coil), or are wound 
spirally in the same plane (pancake type coil). In the 
case of a pancake coil the quantity A in the expression 
given above is replaced by the effective or mean area 
of the coil. In the case of box type coil, since the 
winding of the coil is, of necessity, slightly askew to 
the axis of the coil, there is the possibility of an effective 
turn of wire being introduced the plane of which is 
practically at right angles to the main turns of the 
coil; the effect due to such a turn, however, introduces 
an error not exceeding o’l®, which is negligible for all 
ordinary' purposes. 

Tlie connexion of the tuning condenser and recei\ ing 
apparatus to the coil introduces certain disturbing 
effects. First the electromotive force picked up by 
the leads and the whole circuit, although small com¬ 
pared with thb maximum value of the potential 
difference across the tuning condenser, may be suffi¬ 
ciently strong to give an audible .signal when the coil 
i.s orientated .so as to make this potential difference 
zero {i.e. cos 0). In this way an ill-defined minimum 
may be produced, and accurate determination of the 
bearing made more difficult. Secondly, u I)ad zero 
may be produced by what is known a.s “ vertical ” or 
“ antenna ” effect. One side of the tuning condenser 
is connected to the grid of the first receiving vulva, 
while the other side is connected to the filaments of 
the valve.s, to which in turn are connected the filament 
and anode batteries. The capacity to earth of the 
two sides of the coil joined to the tuning condenser 
will, therefore, in general be unequal, and a potential 
difference will be produced across this condenser even 
when there is no circulating current in the coil. One 
result is a blurring of the minimum, and another i.s 
that the two minimum positions are found on rotating 
the coil not to be exactly 180® apart, owing to the fact 
that the superimposed potentials due to the antenna 
action of the coil are nondirectional. These effects 
can be eliminated, however, by the introduction of a 
small variable balancing condenser between the grid 
of the first valve and the tuning condenser. 

In the Bellini-Tosi system two large rectangular or 
triangular loops each of a single turn are erected with 
their planes at right angles. To each of these a small 
field coil is connected in series. These small coils are 
again mounted with their planes at right angles and 
between them is pivoted a small search coil, attached 
to which is a pointer which moves across a horizontal 
circular scale divided into degrees from which tlie 
observed bearings are read off. 

The two field coils reproduce in miniature the field 
in which the main coils are placed, and the search coil 
turning within the small field coils is equivalent to 
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a single rotating coil directly receiving the energy of 
the waves. Thus the Bellini-Tosi system is in theory 
exactly equivalent to the ideal single turn rotating 
loop. The system, as in case of the single frame coil, 
is liable to a certain amount of “ antenna ” effect. It 
is also necessary in erection for care to be taken that 
the similarity of the two loops and their circuits is 
ensured, and that the planes of the loops are accurately 
at right angles. 

In the Robinson system two coils, which differ as 
regards their area-turns, are fixed rigidly at right 
angles and pivoted about a vertical axis. The coils 
are connected in .series and .so arranged that the 
direction of winding of one of the coils can be reversed 
with regard to the other by means of a switch. In 
this way the electromotive force induced in the former 
coil can be added to or subtracted from that induced 
in the latter. When the coil with the larger area-turns 
is placed in the minimum position for signals induced 
by the arriving waves, the smaller coil is in the maxi¬ 
mum position. In this position, on throwing over the 
switi^h from one position to another, no change of 
signal strength will be heard in the telephones attached 
to the receiving circuit, and the larger coil will be per¬ 
pendicular to the direction of travel ol the waves. 
Consideration of the theory of this sy.stcm shows that 
the operation of the reversing switch is really equivalent 
to .swinging a single frame, or the search coil in a 
Bcllini-Tobi installation, through an angle on cither 
.side of the minimum position. The amount of this 
equivalent angle of swing depends on the ratio of tjac 
urea-turns of the tw'o coils of the Robinson system. 
This ratio i.s usually arranged so tliat for good sensi¬ 
tivity this equivalent angle is 20^* to 30®. 

Since, in using the system, the c{{uivalcnt coil is 
swung to positions 20® to 30® on either side of the 
minimum by the action of the switch, the received 
signals are not reduced to zero intensity. The system 
is therefore suitable for u.se where the finding of the 
zero pu.sition i.s difiicult through extraneous noises or 
interference, and it is, accordingly specially adaptable 
for use in aircraft. 

All the three system.? of direction finding arc liable 
under certain conditions to errors which may be classed 
under three heads: (a) variable errors arisii^ from 
causes influencing the direction of travel of the waves 
during their propagation through space, {b) errors due 
to the effect of the Ioc.al surroundings of the receiving 
station, (£) instrumental errors, 

A discussion of the three systems of direction finding 
as regards their basic principles and as regards their 
liability to the above three classes of errors has recently 
been published as Special Report^ No. i of the Radio 
Research Board under the Department of Scientific 
and Industrial Research. The conclusion reached in 
this report bused on a lar^e number of careful observa¬ 
tions is that each system is liable to errors of the same 
order of magnitude. The errors due to the location 
of the directional finder can be avoided, however, by 
careful selection of the site of the station, while instru¬ 
mental errors can be reduced to practically negligible 
amounts by suitable design and arrangement of the 

* A dticuHiun of the practice! systemi of Diiectlon Piadiag by ReceptloD, 
Dr. R. L. Smith Row, and R H. Bitrfield (Radlj BoMarch Board Sperial 
Report No. i), published by H.M. Stationery OfBoo. 4’rlco 9 i. a»t. 
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apparatus. Until recently it appears to have been 
generally held that obscrvatioifi with undamped waves 
were more liable to error than those with damped 
waves. Experiment has shown, however, that the 
errore observed were occasioned by the heterodyne 
method of reception of undamped waves, and that 
they may be eliminated almost entirely by careful 
screening and arrangement of the heterodyne with 
regard to the receiving apparatus and aerial system. 

The variable errors, falling under class (a), however, 
present much greater difficulty and so far no means of 
eliminating them have been found. Since they are 
introduced by changes in the direction of travel of the 
wave front during propagation the explanation of the 
factors which give ri.se to them is to be sought in the 
study of the propagation of waves. The fact that all 
the systems of direction finding are in their essentials 
equivalent to rotating the single turn rotating loop, is 
of great importance in this respect because in con¬ 
sidering the effect of different wave fronts it is only 
necessary to consider the beliaviour of the .simplest 
type of aerial (t.e. the single coil type). The results of 
experiments carried out on one system then can safely 
lie coftsidcred as applicable to the other two. 

By any of tlie three methods discussed the direction 
of the horizontal component of the resultant magnetic 
field in the wave front can he determined. In practice, 
however, it is the direction of the horizontal component 
of the line of motion of the waves which is actually 
required. Should neither the direetion of travel of 
tlic waves nor their resultant magnetic field be hori¬ 
zontal, then the setting of a coil in the minimum 
position lor signal strength will have no necessary 
relation to the direction of arrival of the waves, and 
errors will l)c recorded l)y all three .systems. On the 
other Itand, provided the resultant magnetic field 
remains horizontal, the wave front may be inclined at 
any angle; or again, provided the wave front remains 
vertical, the resultant magnetic field may have any 
angle therein, without causing errors to occur in the 
observation of the direction. The variable errors are 
far greater by night than by day. The variation 
produced may arise very suddenly and the nkserved 
bearing may cliange at the rate of several degrees a 
minute, or the deviation in the bearing may remain 
steady for a considerable period. The magnitude of 
night variations, which'are far greater than those due 
to location or to instrumental errors, may be judged 
from the following observations recorded in the Special 
Report of the Radio Research Board already referred 
to. In one series of experiments where oh.scrvations 
were carried out with a Standard Robinson set and a 
portable type BelIini-To.si set, erected in the same field 
at Slough, on various fixed transmitting stations 
employing waves between 2000 and 5000 metres, 
maximum variation for Karlsburg observ’ed with the 
Robinson set was 27*1® and with the Bellini-Tosi .set 
28®, for Moscow 9-9®, 9-2®, for Coltano io‘8® and 7*2® 
respectively. In another series of experiments, on 
waves of 2000 to 9000 metres, carried out at Orfordness 
with a permanent Bellini-Tosi apparatus and a standard 
Robinson set, the total variations at night ranged on 
various occasions from 5*0® to 54® for the Bellini-Tosi 
set and 5*2® to 51*3® for the Robinson .set. 

It should be remarked, however, that these large 
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variations occurred in cases where the distance between 
the transmitting and receiving station was great- 
being rarely less than 100 miles and in some cases 
us great as 1500 miles. Also the waves had travelled 
for considerable distances over land. These facts 
probably account for the changes in the apparent 
direction of travel of the wave front necessary to 
jjroduce the large variations observed. Fortunately 
in the application of radio direction finding to 
navigation such conditions as a rule do not occur. 
Ships usually require their positions or bearings to be 
gi\en when they are nearing land, and there is a 
considerable amount of evidence to show that, in the 
case (jf the shorter waves, as used liy ships, passing 
entirely over sea for distances of the order of 50 to 
80 miles, individual bearings very rarely sh(»w a maxi¬ 
mum error of more than 5®, while simultaneous oljserva- 
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tions carried out on the same waves after passing 
over land frequently show variations of the order 
of 40°, 

From the experimental evidence available it would 
seem that with a suitably situated shore direction 
finding station a ship at a distance of the order of 
50 miles can be given a bearing, under normal con¬ 
ditions, with an accuracy to i® to 2®. A single 
direction finding station can only give a ship her 
bearing from the receiving station, but if a second 
direction finding station suitably placed with respect 
to the first is available, two hearings cun be given and 
the position of the ship can he fixed by their inter¬ 
section. Experience has shown that such an inter¬ 
section is usuallv sufficiently correct to enable a ship’s 
position to be given with all the accuracy necessary 
for safe navigation. 0 . F. 31 . 


The Education 

By Prof. T. 

N education, as in all the great fields of practice, 
there are, and must constantly arise, problems 
tliat can he. solved only by patient appliration of the 
methods of science, init however far the scope of 
educutmnal science ma)' extend, the critical educational 
issues will always lu' beyond it. For in its firigin 
ediK'ution is a Inological ])rncess which does not wait 
for deliberation to call it into existence or for science 
to guide it. but has the inevitability of Iwhuviour 
rooted in instinct. 

What i.s it, tlien, that determines the general character 
of the educational process at a given point in tlic 
lustory of a liuman society ? I'lte answer is that the 
same ^!an vital which brought the society to that 
point urges it so to train its young that they may 
maintain its tradition and ways of life. It follows that 
the education a nation gives its cliildrni is, perhaps, 
the cleure.st expression of its cMo.f and the l>cst epitome 
of its scheme of life. Tlius tiie ideas of loo many of 
our Georgian forefathers u])on the educ^ition of the 
inasse.s corresponded faithfully witli tbeir belief in the 
great principle of subordination alwut which Jolmson 
and Boswell talked so often and agreed so satisiactorily. 
One remembers, for example, how hotly Miss Hannaii 
More denied the scandalous rumour that she wa.s 
teaching the poor of Gheddur to write ! Similarly, the 
liberal curriculum of our elementary schools refiecUs 
the prevalence to-day of a widely different view of the 
nature and purpose of society. In brief, it is an 
expression of the .steadily growing belief, first, that 
every member of society has an equal title to the 
privileges of citizenship; and, secondly, that the 
corporate strength of .society should be exerted to 
secure for him actual as well as theoretical possession 
of his title. 

Ilow the movement based upon that l)elicf will 
ultimately affect the happiness of our people no one 
can with certainty foresee ; nevertheless, I am bound 
to record mv opinion that ih its main tendency it ought 
wholeheartedly to be accepted. I think this chiefly 
because it seems to be inspired by the Christian 

* From the prestdeotifll address delivered to Section L (Educational 
Science) of the BrUis.h Association at Liverpool on September 14. 
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of the People.* 

Bercy Nunn. 

principle of the immen.se value of the individual life, 
or, if you prefer lo put it so, by the Kantian principle 
that no man ought to be treated merely a.s a means but 
always also as an end in himself. But if the movement 
i.s accepted, public education must correspondingly 
assume a character which would follow neither from 
the ])rinciple of subordination nor from the prin¬ 
ciple of laisie:, fane. The view I submit is that the 
education of the people should aim at enabling every 
man lo realise the greatest fullness of life of which 
he is by nature capuble—“fullness” being. 1 add, 
measured in terms of (juality rather than of cjuantity, 
by perfection of form rather than by aniounl of content. 
That view is the lm.sis of all 1 have to .sat. 

During the last century we learnt, following Darwin, 
to look uixm all biological phenomena as incirlents m 
a perpetual struggle wlieiein tlie prize.s lo lie won or 
l<jst were the survival of the individual and the ron- 
tinuan<-e of his specie.s. From this point of view tliere 
could lie only one ohjcrl of life,one causa .namely, 

to continue living, and the means by which it was to be 
attained were adaptations to environment achieved 
by an individual, and perhaps handed on to its off¬ 
spring, fortunate gcnninal variations, nr lucky throws 
of tlie Mendelian dice. It was natural, if not logically 
necessary, that the doctrine should fuse with the \iew, 
as old as Descarte.s, that life is l)ut an intricate complex 
of physico-chemical reactions. Upon that view, even 
to speak of a struggle for existence, is to use a metaphor 
admissible only on account of its piclure.sque vigour; 
when we .study the forms, proces.ses, and evolution of 
living iMjings we are .spectators merely of tlie operation 
of phy.sical and chemical laws in peculiar forms of 
matter. 

These ideas, in either their more moderate or their 
more drastic form, affected the attitude of men towards 
matters lying far outside the special province of biology. 
National poHrie.s have been powerfully influenced by 
them, and it has been widely held that the education 
of children should be shaped mainly, if not solely, with 
the view of “ efficiency ” in the struggle for existence. 
It is, therefore, relevant to point out what tremen¬ 
dous difficulties, are involved in their thorough-going 
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application. I will not speak of those wliich have 
driven physiologists of high standing to reject the 
mechanistic theory of life as unworkable, for they do 
not bear directly upon my argument. It will l)e more 
to our purpose to raise, as William James did in his 
great treatise on psychology, the question of the higher 
aesthetic, moral, and intellectual qualities and achieve¬ 
ments of man, and to ask how these are to be brought 
under the con<-eptions before us. We will not jjress 
the question how the emergence, say, of Beethoven’s 
Fifth Symphony is to be explained in terms of physics 
and chemistry ; for even the most stalwart mechanisbi 
scarcely expect that it will actually be done ; they only 
l-jelieve that conceivably it could be done. liut it is 
both fair and necessary to ask how the things of which 
the sympliony is typh-al can he accounted for on the 
principle of survival-value. James, facing this question 
witli characteristic candour, felt hound to admit that 
they liave “ no zoological utility.” lie concluded, 
therefore, tliat the. powers and sen.sihilities wliich make 
them possilde must be accidents—tlmt is, collateral 
conse(|ucnces of a brain-structure evolved with refer¬ 
ence not to them hut only to the struggle for material 
existence. The premises granted, 1 do not see liow 
the conclusion can lie avoided; hut surely it is ex¬ 
tremely una<’ceptiil)Ie. If, with Herbert Spencer, we 
<'ould regard art merely as something wherewith to 
fill agreealdy a leisure hour, wc might ])e satisfied by 
tim hypotliesis that our sensibility to beauty in form, 
in colour, and in sound, is an ” epi-phenomenon ” 
having no significance in relation to the real business 
of life. But when wc think of men whose art wa.s in 
truth tlieir life, and consider how eagerly the better 
part of mankind cherishes tiieir memory and their 
works, it is next to impossible to be satisfied with that 
view. Take the case of science. Votaries of pure 
.science often .seek to justify their ways to the outer 
world by the argument that discoveries wliich seemed 
at first to have only theoretical interest have often 
disclosed immense practical utility. It is a sound 
enough argument to use to silence the Pliilistine, but 
would the ]>ursuit of science lose any whit of its dignity 
and intrinsic value if it were untrue ? I will not 
lengthen the argument by extending it to the saints 
and tile philosophers, for its point should be sufficiently 
plain. The activities of “ our higher assthctic, intel¬ 
lectual, and moral life ” have such intrinsic worth 
and importance that to regard their emergence as 
accidental and biologically meaningless is outrage¬ 
ously paradoxical. Tliey must be at least of equal 
significance with anything else in man’s life, and may 
not unreasonably be held to contain the clue to life’s 
whole meaning. 

It may be helpful to put the conclusion in other 
language. Man’s life is a tissue of activities of wliich 
many arc plainly conservalive in nature, their function 
being directly or indirectly to maintain the existence of 
the race and the individual. Agriculture, industry, 
defence, medicine, are obvious examples of the type. 
But there arc other activities—art and pure science 
are capital examples—the character of which is best 
indicated by the term creative. The point made is 
that in any sane view of human life as a whole tlic 
creative must be regarded as at least as significant and 
important as the conservative activitie^. 
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Purely conservative and purely creative activities, 
if indeed they exist, are only limiting instances; in 
most, if not in all activities, the two characters arc 
interfused. For example, the motive of pure science is 
unmistakably creative, yet its extrinsic conservative 
value is unlimited ; on the other hand, the vast 
industrial organisations of to-day exemplify activities 
which, though conservative in their gcnesi.s, yet have 
developed the creative character in an impressive 
degree. Considerations of this kind prepare one to 
see that the higher ereativc life, far from being merely 
a splendid accident, is really the cleare.st and pure.st 
expression of the es.sential cliaractcr of life at all its 
levels. The poets are, as the (Ircek.s calk'd them, the 
supreme makers, for all making has in it sometliing of 
tlig stuff of poetry. In short, there is no life, liowes er 
humdrum, liowever crabbed by routine, whii'li is not 
permeated by the sclf-satne element, tlic inflorescence 
of which is literature, art, science, philosophy, religion. 

The foregoing discussion has a close bearing upon 
the (juestions what should be taught and in what 
.spirit the teaching should be given. The curriculum 
always 7 vtU l)e a ])artial reflection of the actual life and 
traditions of a community, and ought to reflect all the 
elements therein which have the greatest and most 
permanent value and significance. Witliout doubt 
these will, in general, be the thing.s that Imve the 
highest significance and value for the human family as 
a whole, but there can scarcely be said to be a common 
luiman tradition. There exists, it is true, a common 
European tradition based mainly upon the Graeco- 
Roman and Christianity, and it is vastly important for 
the happiness of the world to deepen and vivify men’s 
consciousness of it. But even this lacks the concrete¬ 
ness needed to form the basis of popular education. In 
short, a nation is the largest social unit whose ethos 
has the necessary individuality. Hence, though we 
should aim at making our young people “ good 
Europeans,” we can do so only by shaping tliem into 
that particular brand of gojid Europeans who are 
rightly to be called good Englishmen. Hence the 
importance of fostering in our elementary .schools the 
special traits of the English character at ius best; of 
giving English letters a chief place among the studies 
of our youth; of cherishing the English traditions in 
the arts and crafts, including our once proud art of 
music j even of reviving the old dances which were so 
gracious and typical an expression of our native gaiety 
and manners. 

LajsI this (xmtentiun should be misunderstood, I add 
that I preach neither the liateful doctrine that what is 
foreign should, as such, be excluded, nor the ignorant 
and presumptuous doctrine tliat what is our own Is 
necessarily the best, and tliat we have nothing to leam 
from other peoples. The whole burden of my argument 
is that the things which have universal human value 
are the things of most importance in education. But * 
the universal can be apprehended only where it lives 
in concrete embodiments. In the cases wc are con¬ 
cerned with, these are elements or organs of a national 
culture; and the only national culture to which a 
child has direct and intimate access is his own. He 
should be taught to see, as opportunity permits, how 
much of it is derived from the common European 
tradition and how much it owes to the influences of • 
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Other national cultures; but it should, in its concrete 
individuality, be the basis of his education. 

Lastly, 1 have urped that among the strains or 
currents in a national tradition the highest value 
belongs to those that arc richest in the creative element. 
These are themselves traditions of activity, practical, 
intellectual, aesthetic, moral, with a high degree of 
individuality and continuity, and they mark out the 
main line.s in the development of the human spirit. 
Do we not rightly measure the quality of a civilisation 
by its activities in such directions as these? If so, 
mu.st not such activities be typically represented in 
every education which offers the means to anything 
that ran properly be called fullness of life ? 

If the force of the argument be admitted, the 
principle.s of the curriculum take a clear and simple 
shape. A school is a place where a child, with its 
endowment of sensibilities and powers, comes to be 
moulded by the traditions that have played the chief 
part in the evolution of the liuman spirit and have the 
greatest significance in the life of to-day. Here is the 
touch.stonc by which the claims of a subject fora place 
in the time-table can be infallibly tested. Does it 
represent one of the great movements of the human 
spirit, one of tlic major forms into which the creative 
impulses of man have been shaped and disciplined ? If 
it docs, then its admission cannot be contested. If it 
does not, it must be set aside; it may usefully be 
included in some special course of technical instruction, 
hut is not qualified to be an element in the education 
of the people, 

'J'he same criterion may be applied to the methods 
by which the subjects of the curriculum are taught. We 
are constantly told that the “ educational value ” of a 
subject lies in the mental discipline it affords, and, 
from this point of view, a distinction is made between 
its educational value and its import as an activity in 
the greater world ; thus geometry is taught as a training 
in logic, the use of tools as “ hand and eye training,” 
and so forth. From the point of view I adopt that 
distinction is unjustifiable and may be dangerously 
misleading ; it has, 1 fear, often been a source of aridity 
and unfruitfulncss in school teaching. The mistake 
consists in supposing that the disciplinary value can be 
separated from the concrete historical character of the 
subject as a stream of cultural tradition. The dis¬ 
cipline of the school workshop consi.sts in using the 
tools of the craftsman for purposes cognate with his 
and inspired by his achievements. Similarly tlip dis¬ 
cipline of school geometry consists in steeping one s 
mind in a certain noble tradition of intellectual activity 
and in gradually acquiring the interests, mental habits, 
and outlook that belong to it. To say this is not to 
minimise the importance of discipline or to expel from 
school studies the austerity which the grave old word 
suggests. What is insisted on is that the several forms 
of mental discipline are characters of concrete types of 
creative activity, practical, asthetic, intellectual, and 
that they influence the mind of the learner favourably 
only in so far as he pursues those activities as adventures 
of the human spirit, laborious yet joyous and satisfying, 
and pursues them after the manner oi the great masters. 
In short, true discipline comes simply by trying to do 
fine things in the fine way. 

The foregoing principles are open to misconceptions 
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against which it is desirable to protect them. In the 
first place, it may seem that I am designing the educa¬ 
tion of the people upon a scale which may be magni¬ 
ficat but is certainly impracticable. It is easy, no 
doubt, to form extravagant expectations, and by seek¬ 
ing to do too much to achieve nothing solid at all. But 
the argument is concerned far less with the standard 
to which school studies may be pursued than with 
their proper qualitie.s and the spirit that should inspire 
them. In particular, it is directed against the attitude 
cxpres.sed recently by a public speaker who asked wbat 
good is poetry to a lad who will spend his days in 
following the plough and spreading manure upon the 
fields. Against this attitude it urges that a man’s 
education, whatever his economic de.stiny, should bring 
him into fruitful contact with the finer elements 
of the human tradition, those that have been and 
remain essential to the value and true dignity of 
civilisation. 

It may be objected, granted the soundness of the 
ideal, that the shortness of school life makes it imprac¬ 
ticable. It is true that a study, to be of real value, 
must be carried far enough and followed long enough to 
make a definite and lasting impre.ssion. It is also true 
that some studies con scarcely produce their proper 
effects until a certain level of maturity has been 
reached. But what is to be deduced from these 
admissions ? Surely the conclusion, which the public 
mind is slowly accepting, that .so long a.s children leave 
school for good at fourteen some of the best fruits of 
education will be unattainable and the security of the 
others precarious. It is not merely a question of length 
of time, but also, and even mainly, of psychological 
development. Tlie more carefully youth is studied 
the more significant for after-life the experience during 
the years of adolescence is seen to be. Its importance 
is not a modern discovery; for even the primitive races 
knew it, and the historic Churches have always taken 
account of it in their teaching and di-scipline. The case 
for universal education beyond the age of fourteen 
depends ultimately upon the importance of shaping the 
new capabilities of the adolescent in conformity with 
the finer tradition.s of civilised life. Public opinion, 
regretting tlie generous gesture of 1918, has not at the 
moment accepted the larger view of tlie mission of 
education; but as the nation learns to care more for 
the quality of its common manhood and womanhood 
and understand.s more clearly the conditions upon 
which that quality depends, the forward movement, 
now unhappily arrested, will certainly be resumed. 
For that better time we must prepare and build. 

There is another objection to which I should think 
it unseemly to refer if it were not a stumbling-block to 
so many persons of good will. A liberal public education 
will, they fear, make people unwilling to do much of 
the world’s work which, though disagreeal)le, must 
still be carried on. The common sense of Dr. Johnson 
gave the proper reply a hundred and fifty years ago. 
Being asked whether the establishment of a school on 
his friend Bennet Langton’s estate would not tend to 
make the people less industrious, “ No, sir,” said 
Johnson, “ while learning to read and write is a dis¬ 
tinction, the few who have that distinction may be the 
less inclined to work ; but when everybody learns to 
read and write ,it is no longer a distinction. A man 
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who has a laced waistcoat is too fine a man to work; 
but if everybody had laced waistcoats, we should have 
people working in laced waistcoats.” 

Lastly, the ironical may ask whether it is an error 
to suppose that the education of the people should 
furnish them with useful knowledge and abilities. Now 
the test of utility which the plain man applies to educa¬ 
tion is, in principle, sound and indispensable : the only 
point doubtful is whether the test is always ba.sed up>on 
a sufficiently broad idea of utility. The only satis¬ 
factory definition of the u.seful is that it contributes 
definitely and positively to fullness of life. From that 
point of view it is. useful to teach a ploughboy to love 
poetry and not useful to teach a public schoolboy to 
hate Greek. This is not an argument against teaching 
a subject the disappearance of which from our education 
would be an irreparable disaster. It means merely 
that the literatures of the ancient world, when taught, 
should be taught in such a way as to contribute posi¬ 
tively to the quality of a modern life. But the term 
“ useful,” according to the definition, certainly includes 
utility in the narrower sense. The daily work of the 
world must be kept going, and one of the essential tasks 
of the schools is to fit the young to carry it on under 
the immensely complicated conditions of present-day 
civilisation. The only limitation imposed l)y our 
argument is that what is conservative in purpose shall 
be creative in its method and, being so, shall embody 
some dignified tradition of practical, aesthetic, or 
intellectual activity. The condition may be satisfied 
l>y a technical education ba.scd upon many of the 
great historic occupations of men and women, provided 
that in.spiration is sought from the traditions of the 
industry or craft at tlieir noblest. To conceive 
“ secondary education for all ” a.s meaning “ the 
grammar school curriculum for all ” would be to make 
a most serious blunder. The only mistake more 
serious would be to exclude adolescent boys and girls, 
even of the humblest station, from any essential part 
of the national inheritance of culture. But this error 
may be avoided while full account is yet taken of the 
far-reaching differences in the talents and ingentum 
of individuals and the rich diversity of the v^uable 
currents, intellectual, practical, and sesthetic, in the 
life of the community, of which any one may be mode 
the basis of a course truly liberal in quality. 

The last hundred years have greatly accentuated the 
gravity of a problem which was discerned by the 
poet Schiller and diagnosed in the famous “ Letters 
on iEsthetic Education ” he published in 1795. In 
Schiller’s view the immen.se progress of the modem 
nations has been purchased at the expense of the 


development of the individual soul, so that, in spite of 
the greatness of our achievements, we are, man for man, 
inferior to the various and well-rounded Athenians of 
the best days. It is the division of labour essential to 
a large-scale organisation of society which has at once 
made general progress possible and individual im¬ 
poverishment inevitable, for it ha.s cut individual men 
off from experiences that are indispensable to the full 
well-being of mankind. If this was true in the days of 
the French Revolution, how much more true it is to-day, 
and how much more grave the evil. Wc are told that 
before the era of industrialism the great mass of our 
people enjoyed a culture which, though simple, was 
sincere and at least kept them in touch with the springs 
of beauty. What truth there is in the picture 1 do not 
know, but it is certain that with what is called the 
industrial revolution the conditions that make it cred¬ 
ible ki^ely disappeared. Tom from the traditions of 
the old rural life and domestic industry and herded into 
towns where in the fight for mere existence they lost 
their hold on all that gave grace to the former life, the 
folk who now constitute the bulk of our population 
were cut off effectually from ” sweetness and light.” 
That was the situation when the task of public 
education was taken seriously in hand, and that, 
notwithstanding a great amelioration in details, is for 
far too many the .situation to-day. 

Tliere are some who think that the only remedy is 
to cry halt to the modem movement and return 
deliberately to medievalism. That is a coun.seI of 
de.spair; instead of indulging idle dreams it will !)C 
more profitable, assuming the unalterable conditions 
of modem life, to consider how the rest may so be 
modified as to place the true dignity and grace of life 
within the reach of all who are qualified to achieve 
them. That can be done only by a system of education 
which bring.? the things of enduring and universal 
worth to the doors of the common people. It is what 
has been done by many on elementary school teacher, 
sometimes with scant assistance from public opinion, 
simply because, face to face with his helpless charges, 
he was impelled to give them the best he had to give. 
It will be done with increasing happy re.sults the more 
clearly it is seen that the proper function of the ele¬ 
mentary schools is something much more than to 
protect the State against the obvious danger of a grossly 
ignorant populace or to “ educate our masters ” in the 
rudiments of citizenship. Unless it be done, unless 
the natural hunger of the people for knowledge and 
beauty be wisely stimulated and widely satisfied, no 
material prosperity can in the end save the social body 
from irretrievable degradation and disaster. 


New Discoveries and Paintings of Palaeolithic Date in the Department 
of the Lot (France), 


''HE study of palceolithic man is many-sided. As 
a geologist, treating the tools and objects manu¬ 
factured by prehistoric man as fossils, the prehistorian 
has determined an archjeological sequence, and, by 
correlating this with the geological record of the earth's 
history, has been ahle to suggest a probable chronology. 
As an anatomist, the prehistorian has launched into 
the fascinating study of the evolution of man, and, 
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although hampered by lack of authentic material, has 
already been able to show that this evolution, was by 
no mean.? a simple straightforward affair. As fresh 
material comes to hand it will become possible to 
elucidate further this complex branch of the subject. 
As an ethnologist, the prehistorian has attempted to 
trace the migrations of prehistoric races, and to compare 
their cultures with those of primitive folk still surviving. 
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But perhaps the most entrancing branch of prehistory 
is the study of the mural art of these very early peoples. 
Here we are not dealing merely with “ dry bones ” or 
objects made for some immediate and concrete use, nor 
indeed are we dealing, in the vast majority of cases, 
with mere “ home ” decoration. Primitive man, then 
as now, was concerned with his foo<l supply, and the 
art was practised as a form of symi)athelic magic. The 
veil lifts for a moment, revealing to us the very thoughts 
and aspirations—one might almost say the religion—of 
these early artists. The occurrence of prehistoric 
ceremonial burials has further helped in this study, 
indicating, us it probably does, something of the nature 
of a cult of the dead. Perhaps some of the cave art 
may be connected with this. 

Tlie ])aIscolithic art for magic purj^oses occurs em- 
hla/oning the walls of caves. Tlic darkness and silence 
of these entrances to the l«)wels of the earth is eminently 
suited to the production in primitive man of a slate of 
mind nTcptive to magic influences. There is actually 
evidence to suggest that a priestly artist caste guided and 
controlU'd tlicse emotions. Tlie painted and engraved 
raves may indeed he described as preliistoric temples. 

Fur this art to he practised, it is clearly necessary that 
natural <'uves sliould occur in the district. Hitherto 
tiirve main areas of distrihution have been located, one 
in Dordogne (France), around the village of I^s Kyzies 
on the Ixinks of the river Vez^re, a tributary of the 
Dordogne ; another in the PsTenees, especially in the 
department of Ariiige ; the; third in Cantabria (North 
Spain), and extending as far west as Asturias. It would 
now appear tliat, thanks to tlic energy of the Abbe 


Lemozi of Cabrerets near Cahors (Lot), a new region is 
in process of discovery. An announcement of this has 
appeared in L’llluslration of October 13, i). 354. The 
article, profusely illustrated, deals with the finds of the 
Abbe Lemozi. It does not pretend to be a scientific 
exposition written by an expert. On the other hand, 
an exceedingly interesting sketch is given of the 
archaeological work done by the Ahb6, which it is to be 
hoped he will publish himself in due course. Not only 
have a number of prehistoric “ homes ” been discovered 
under overhanging rocks, many of which have yielded 
rich industries in stone and bone, but a painted cave 
temple, worthy to be compared with those of the 
Dordogne, Pyrenees, and Cantabria, has also been 
explored. 

Judging from the illustrations, the date of the art 
would seem to be in part Aurignacian, in part lower 
Magdalenian, hut it is impossifdc to be precise on this 
point from the meagre account given. The animals and 
figures observed apparently include reindeer, horse, 
mammoth, bison, “ negative ” human hands, signs, etc. 
Obviously much further work is required before what 
promises to be a new and rich area is properly explored, 
but the Abbe is to be congratulated on what he has 
already done, and VIllustration is to be highly com¬ 
mended for having brought forward his work in such 
an excellent way. A complete survey of the district 
around Cabrerets, with a scientific account of the 
diggings and of the cave art, will be eagerly awaited 
by all prehistorians. Some reprnductinn.s of the new 
prehistoric paintings appeared in the Illustrated London 
iVwA'of October CO. M. B. 


An African Chalicothere. 


By Dr. Chas. W. 

SMALL collection of fn.ssils from the neighbour¬ 
hood of Albert Nyanza lias recently been sent 
for determination to the British Museum by Mr. E. J. 
Wayhiiid, director of the Geological Survey of Uganda. 
The in’ds from which these remains were derived arc 
of laic i’liocene or, more probably, Pleistocene age, 
since they include teetlt of Hippopotamus and Phaco- 
chcerus which do not seem to Ik* distingulsluible fnim 
those of recent forms : with these are bones of croco- i 
diles, ('helonia, a large Siluroid fish, and fresh-water 
shells. 

Accompanying these remains there are two or three 
fragments of much greater interest. The most im¬ 
portant is a phalangeal bone of such peculiar form that 
it is at once seen to belong to a member of the Ancylo- 
poda (Chalicotheroidea). 'i'hcse animals arc very 
aberrant perissodactyl ungulates in which, instead of 
hoofs, great cleft claws are developed, and the conse- ' 
quent modification of the foot bones is such that even 
a single phalangeal bone is easily recognisable. These , 
large cleft claws were known so long ago as Cuvier’s 
time, and he regarded them as belonging to a giwit 
Manis (“ Pangolin gigantesque ”). It was not until 
1888 that Filhol was able to prove that they actually 
belong to an ungulate. The group first appears in the 
Middle Eocene of North America, and in later times it 
spread o\’er the northern hemi.sphere, remains being 
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found in the Upper Miocene beds of Samos and Pikermi, 
and in India and China in deposits as late as the 
Pleistocene. 

The finding of a Clialicothere in Central Africa is 
of especial interest because a species occurs in .Samos 
associated with Samotherium, which is very clo.sely 
similar to the Okapi, the discovery of which a few 
years ago attracted so much attention. It seems just 
possible that a Chalicothere may .still survive in the 
same region and may be the basis of the persistent 
nimours of the existence of a large bear- or hyama- 
like animal. For example, in a letter to Mr. M. A. C. 
Hinton from Capt. C. R. S. Pitman, of Kenya Colony, 
the writer inquires if anything is known of the “ Nandi 
Bear,” stories of which are constantly cropping up. 
Wliatcvcr it may turn out to be, the beast seems to be 
nocturnal in its habits and to resemble a very large 
hysena, an animal in which the proportions of the fore 
and hind limbs are much as in some Chalicotheres. 

It is to be hoped that great efforts will be made to 
settle what this creature is, since, if the suggestion made 
above turns out to be correct, it will be a discovery of 
far greater interest than the Okapi. It does not seem 
at all improbable that, in such a country, even a large 
nocturnal animal might escape notice for a long time : 
even in England few people have ever seen a badger 
in the wild sta^** 
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Obituary. 


The Hon. N. C. Rothschild. 

B y the death on October 12, at the age of forty-six, 
of the Hon. Nathaniel Charles Rothschild, younger 
son of the finst Lord Rothschild, Nature in a literal sense, 
entomology, and, it may be added, tropical medirme 
have each sustained a formidable blow. For Mr. 
Rothschild, whose career demonstrated in striking 
fashion that the pursuit of business is by no means 
incompatible with scientific achievement of the first 
rank, was at one and the same time an active partner 
in the firm of Messrs. N. M. Rothschild and Sons ; the 
mainstay of the Society for the Promotion of Nature 
Reserves, to which he contributed practically all the 
funds at its disposal; and the leading authority on the 
Siphonaptera, or fleas, certain species of which are 
responsible for the dissemination of plague. 

In i8g5. on leaving Harrow, where, in conjunction 
with the late J. L. Bonhote, he had already while still 
a schoolboy produced a volume on the local butterflies 
ami moths, Charles Rothschild went up to Trinity 
College, Cambridge, where three years later he obUiined 
honours in Part I. of the Natural Sciences Tripos. 
After entering the City, besides devoting himself to his 
more immediate interests at New Court, Mr. Roth- 
s<'l\ild became chairman of the Alliance Assurance 
Company. The outbreak of the War ertused him 
to liecoine closely connected with, and to undertake 
most important work for, more than one Government 
Department; and his father's various duties, whicli 
were assumed by Mr. Rothschild on the death of the 
former in tiie spring of 1915. added to the stniin of bis 
many responsibilities. Overwork, iruclly prolonged, 
resulted in igj6 in a nervous breakdown, and from this 
Charles Rothschild never fully recovered; so that Ids 
lamented death at a comparatively early age was clearly 
an after-result of tlie War. 

jMr. Rothschild, who was a justice of the Peace and 
had been High Sherifi for Northamptonshire, was also 
a lieutenant for the City of London, and was president 
of the Entomological .Society ol London in 1915 and 
191ft, In addition, he was a fellow or memlier of many 
scientific and learned societies hot h at home and abroad, 
and had been a member ol the honorary committee of 
management of the Imperial Bureau of Entomology, 
from the formation of the latter, as the Entomological 
Research Committee, in 1909. His presidential addres.s 
to the Entomological .Society on January 19. 1916, 
consisted in the main of an earnest plea for the pre¬ 
servation of many species among the British fauna and 
flora, now fast disappearing, or on the verge of, at any 
rate, local extinction; and appealed for support for the 
Society for the Promotion of Nature Reserves, and for 
the work of the National Trust for the Preservation of 
Places of Natural Beauty or Historical Interest. 

Even in these days of specialisation, it is given to 
few zoological systematists to possess an encyclopaedic 
and practically unique knowledge of an entire group. 
But Charles Rothschild soon became, as he remained 
until the end, the leading authority upon Siphonaptera; 
and to him, more than to any other, existing, accurate 
knowledge of the fleas of the world is due. Prior to 
Rothschild’s day, the study of Siphonaptera lagged far 
behind that of most other orders of insects, and in fact, 


with a few notable exceptions, such as Taschenberg and 
('. F. Uaker, had been almost entirely neglected by 
entomologists. Rothschild, however, was a prolific 
writer upon his favourite subject, and, while steadily 
accumulating his unrivalled collection of fleas, both 
exotic and endemic, he continued for a quarter of a 
century to diagnose and describe his material in a series 
of papers and monographs of the utmost value. The 
first papers by Mr. Rothschild on Siphonaptera (diag- 
no.scs of two new species of British fleas) appeared in 
1897, when their author was but twenty years of age, 
Sulisequently his interest wa.s extended to the Siphon¬ 
aptera of the entire world, and, in the interval between 
the appearance of his earliest contributions and last 
year, when the latest memoir written by him (a report 
upon the Siphonaptera collected I)y the Norwegian 
Expedition to Novaya Zemlya in 1921) was published, 
he was responsible, either singly or in conjunction with 
Dr. K. Jordan, his gifted collaborator, for a very large 
numl)er of authotitalive contributions to the literature 
of tins group of ectoparasites. 

Some ten years ago Mr. Rothschild, wiio was a 
generous and frequent benefactor to the Natural History 
Departments of the British Museum, presented to the 
Trustees of that institution liis entire collection of 
Siphonaptera and utlier ectopara.sites. witli the proviso 
that the collection should remain in Iiis hands during 
his lifetime. It is understood that the donor also set 
apart a sum of money, the interest of which, when the 
collection is handed over to the nation, is to be applied 
to its maintenamc and improvement. K. K. A. 

Mx. William Thomson. 

Mr. William Thomson, K.R.S.(F.d.), F.T.t'., the 
eminent Manchester consulting chemi.st and analyst, 
wlio died suddwdy in his Uiboratory on October 4, was 
a prominent figure in tlic chemical circles of Manchester 
and Eondon during the last fifty years. Born in 1851 in 
Glasgow, he went to Manche.ster m 1869, and entered as 
as.sistantto Dr. Crace-Calvert at the Royal Institution 
Laboratory in Prince.ss Street. Four years later, on 
August 25, 1873, at the age of twenty-two, he became 
a partner in the firm of Crace-C'alvert and Thomson, 
and on the death of Dr. Crace-Calvert two months 
afterwards, took sole charge of the practice, and 
combined with this the office of pu])lir. analy.st for 
Slockport, which he continued to the time of his 
death. 

Mr. Thomson joined the Manchester Literary and 
Philosophical Society in 1873, and served on the council 
for many years, acting a.s president from 1917 to 1919, 
The Society is the richer for his contributions on different 
subjects of scientific interest, some of which during his 
lifetime developed into renowned discoveries. Only 
in November of last year he presented to the Society 
the actual tubes containing sulphides of calcium, 
barium, etc., with which in 1877 he brougiit to the 
notice of Sir William Crookes the phosphorescent 
properties of these substances. They proved to be 
the first of three steps which led to the discovery of 
X-rays by Prof. Rontgeit. He is also known for his 
work on the detection of arsenic in beer during tjie 
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outbreak of arsenical poisoning some years ago, and 
for his indefatigable and original work on the amount 
of soot in the smoke-laden atmosphere of Manchester. 
Uis efforts in association with the Manchester and 
Salford Sanitary Association to obtain a purer atmo¬ 
sphere should be a memorial to him among the public 
of that city. _ . 

In recognition of liis many original contributions 
to science, Thomson was elected a fellow of the Royal 
.Society of Edinburgh in 1876. He was also one of 
the original members of the Society of Chemical 
Industry, was elected to the committee in Octoter 
1884, and acted as chairman of the Manchester Section 
for some years. He was a prominent member of the 
Institute of Chemistry, of which he was elected a 
fellow in 1877 ; he served on the council from 1887 to 
181JO imd from 1893 to 1896. For some years also 
he was on the committee of the Society of Dyers and 
Colourists. He was the author of a book on “The 
Sizing of Cotton Goods," of which tlie first edition was 
published in 1877 and the second in 1879. 


Sir Wilmam Rice Edwards, K.C.Ii., K.C.I.E., C.M.G. 

The death on October 13 of Major-General Sir 
William Rice Edwards from pneumonia, after a very 
brief illness, at the comparatively early age of .sixty-one, 
has come us a great shock to his many friends, and 
especially to the members of his service, who trusted 
and honoured him as their chief and loved him as an 
upright and sporting gentleman. He .studied at the 
London Hospital, took the M.H. with honours and later 
the M.I). of Durliam. and entered the Indian Medical 
Service in 1 886, serving in his earlier years at the Eden 
1 lospital, Calcutta, and on Lord Roberts’s staff in India 
and later during the South African War, and was 
Residence Surgeon in Kashmir lor some years before 
selection' for the administrative grade. After a 
successful period as Surgeon-General, Bengal, where 
his abilities and accessibility endeared him to all who 
had the privilege of serving under him, he succeeded 
Sir Pardey Lukis in 1918 as Director-General at the 
most critical period in the history of the Indian Medical 
Service. He fought unflinchingly, witliout the least 
regard to his personal prospects, lor the Service, first 
to obtain justice with regard to the increased pay 
recommended by the Public Services (.ommission, 
and afterwards to lessen, .so far as possible, the dis¬ 
astrous effects of the Montague reform scheme. He 
succeeded in the first, with the help of the British 
Medical Asiiociation, but regretlully admitted, when 
speaking as cliairman of the I.M.S. dinner only last 
June, that he had failed to a large extent in the latter 
superhuman task. He did much to foster the scientific 
work of the bacteriological department, while the 
successful organisation of the Calcutta School of 
Tropical Medicine was due in no small degree to bis 
invaluable support. 


By the death, on September 4, of Prof. Dr. Paul 
Friedlandcr another favourite and successful pupil of 
Adolf von Baeyer has passed away. He had many 
friends and. was highly esteemed by his colleagues 
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beyond the boundaries of his native country. Paul 
Friedlander was bom in 1857 at Konigsberg, Prussia, 
where, having finished his school education, he began 
his academic* studies under Graebe, and continued 
them in Strasbourg and Munich under A. v, Baeyer 
in 1878, whose private assistant he was at the 
time. From 1884 to 1887 Friedlander was chief 
chemist of the scientific laboratory of tlie Oehler Works 
at Offenbach a.M. Afterwards he entered upon his 
academic career in 1888 at Karlsruhe, where he was 
madeprofessor-extraordinaryin 1889; from 1895 to 1911 
he was professor at the Museum of Industrial Tech¬ 
nology in Vienna, whence he passed to Darmstadt as 
professor of chemistry of dyestuffs. Friedlander’s most 
important work was connected with tlie group of 
indigo dyes ; he found that the ancient Tyrian purple, 
the dyestuff of the shellfishes, contains highly bromin- 
aled indigo derivatives; his discovery of thio-indigo red, 
a sulphur derivative of indigo, was most important in 
the development of vat dye manufacture, and enabled 
Friedlander to find a number of new compounds. Uis 
main literary work is well known and in daily use by 
colour and dyestuff chemists, though, so far as vve 
know, publislied in German only. 


Mr. Arthur D. Dkarlove, who died on Orloher 19, 
wa.s a well-known consulting engineer, lie wus .senior 
partner in the firm of Mes.srs. Clark, Forde and Taylor. 
He .superintended the laying of many thou.sands oi 
miles of submarine cable, and did a large amount of 
cable work during the War. He did much careful 
research work on ilic Clark and We.ston .standard cells, 
and contributed largely to the technical journals. 


We regret to announce the following deaths: 

Prof, Carl Harries, honorary professor of the 
Technical High School at (.harlottonburg, and 
formerly professor of chemistry at Kiel, who was 
known for his work on the action of sodium on 
isopreno, aged fifty-seven. 

Prof. P. W. Latham, formerly Downing professor 
of medicine in the University of Cambridge, on 
October 29, aged ninety-one. 

Dr, Charles Frederick Millspaugh, curator of the 
department of botany of the Field Museum, Chicago, 
and professor of botany at the University of Chicago 
and the Chicago Medical College, on September 15. 
aged sixty-nine. 

Prof. F. P. Spalding, of the School of Engineering 
of the University of Missouri since 1900, on September 
4, aged sixty-six. 

Dr. J. E. Stead, F.R.S., president of the Iron and 
Steel Institute 1920-21, on October 31, aged seventy- 
two. 

Dr. A. Stutzor, the well-known aCTicultural chemist 
of the University of Kdnigsberg, who has carried out 
many researches both alone and with collaborators on 
Chile saltpetre, soil organisms, and • nitrifying and 
denitrifying bacteria, on September 3, aged seventy- 
four. 

Prof. Tames Sully, emeritus professor of philosophy. 
University College, London, on November i, agM 
eighty-<}ne. 
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Current Topics and Events. 


H.M. THE King has approved of the following 
awards this year by the president and council of the 
Royal Society :—A Royal medal to Sir Napier Shaw, 
for his researches in meteorological science ; a Royal 
medal to Prof. C. J. Martin, for his researches on 
animal metabolism. The following awards have also 
been made by the president and council:—The 
Copley medal to Prof. H. Lamb, for his researches 
in mathematical physics; the Davy medal to Prof. 
H. B. Baker, for his researche.s on the complete 
drying of gases and liquids ; and the Hughes medal 
to Prof. R. A. Millikan, for his determination of the 
electronic cltarge and of other physical constants. 

The following is a list of those recommended by 
the president and council of the Royal Society for 
election to the council at the anniversary meeting 
on November 30 :— Vve&ident : Sir Charles Sherring¬ 
ton ; TreasurcY : Sir David Prain ; Secretaries : Mr, 
W. B. Hardy and Mr. J. H. Jeans ; Foreif^n Secrelarv : 
Sir Arthur Schuster ; Other Members of Council : Sir 
h'rcdenck Andrewes, Prof. C. G. Barkla, Sir William 
Bragg, Prof W. E. Dalby, Prof. A. S. Eddington, 
Prof. T. R. Elliott, Prof. E. S. Goodrich, Sir Sidney 
Harmer, Sir Thomas Holland, Sir Frederick Kecble, 
Prof. T J< Merton, Prof 11 . 1 '. Newall, Prof. I) Noel 
Paton, Dr, A Scott, Mr. !<'. E. Smith, and Prof. J. E. 
Thorpe. 

On Saturday, November 3, Hi.s Majesty the King 
of Sweden, accompanied by Baron Palmstiema, the 
Swedish Minister, and the Royal Suite, visited the 
Linnean Society’s rooms in Burlington House, and 
was received by Dr. A, B. Rcndle, the president, the 
ofticcr.s, council, and staff. An inspection was made 
of the various objects of interest connected with the 
great Swedish naturalist, Carl von Lmn 4 , such as 
his herbarium and zoological collections, manu¬ 
scripts, correspondence, and volumes copiously 
annotated by their author. Before leaving, the King 
signed the Roll and Charter Book of the Society, 
on the emblazoned vellum page specially prepared 
for signature. 

Accokiiing to a telegram from New York which 
appeared in the Times of October 31, an expedition 
of the Smithsonian Institution, of which Dr. J. P. 
Harrington i.s the head, has discovered, al Santa 
Barbara, in California, two human skulls for which a 
very high antiquity is claimed. They arc said to 
belong to an era far earlier than that of Neanderthal 
man. The evidence upon which tliis claim is l>a.sed 
would appear to be a low forehead and very pro¬ 
nounced eyebrow ridges. The mouth cavity is ex¬ 
tremely large and the walls of the skull very thick. 
They are said to be twice the thickness of ancient 
Indians' skulls. Until more detailed evidence is 
available, judgment must be suspended as to the 
likelihood of this claim to a high antiquity being 
substantiated; but it may be pointed out that 
skulls exhibiting Neanderthaloid characteristics, 
especially in the pronounced eyebrow ridges, have 
been found on more than one occasitjn in the United 
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States. Although a great age Iras been attributed 
to them, upon further examination they have been 
pronounced to be merely a relatively modern variety 
of the Indian type. It is significant that the new 
Santa Barbara skulls were associated with a material 
culture* implements, fish-hooks, etc., which is said 
to show a great advance upon any culture that can 
be associated with Neanderthal man. 

The Times of November i contain.s an interesting 
account by its Peking correspondent of some results 
of the American Expedition to Mongolia organised 
by Prof. Osborn and led by Mr. R. C. Andrews, 
which included Mr. W. Granger as paheontologist, 
and Mr. F. K. Morris as zoologist. The expedition 
was despatched in consequence of the reported 
existence of vertebrate fassils in Mongolia. Mr. 
Andrews, in a preliminary visit to 'the area, found 
indications that a systematic search might yield a 
rich harvest of Me.sozoic vertebrates. The expedition 
with five motors and seventy camels travelled through 
Kalgan to part of the Gobi Desert—about 300 miles 
south-west of Urga. Excavations there resulted in 
the discovery of seventy skulls and twelve complete 
skeletons. The local conditions are so favourable 
for the perfect preservation of fossils that fourteen 
fossil reptile eggs were found, one of which contains 
an embryo of an unliatchcd Dinosaur. Five eggs 
were found in a nest close beside the skeleton of what 
was presumably the parent reptile. The shells had 
been cracked and gradually filled by the fine, wind¬ 
blown dust which formed the loess, llie skeletons 
are Mesozoic Dinosaurs and are regarded by Prof. 
Osborn as the ancestors of the famous fo.ssil horned 
reptiles of Montana. One of them has been named 
Protoceratops andrewsi. Prof. Osborn considers that 
the Dinosaurs developed in the northern plains of 
the Old World and thence crossed into America 
through nortliern China. The collections are being 
taken to the American Museum in New York. It is 
hoped that funds will be raised to continue the work 
in Mongolia on a still larger scale. Preliminary 
technical reports on the discoveries have been already 
published in America, and announced by members of 
the expedition to the Geological Society of China. 

The foundation ceremony at Sukkur in the Pro¬ 
vince of Sind, India, on October 24, when Sir George 
Lloyd, the retiring Governor of Bombay, laid a stone 
which mark.s the commencement of operations for 
the construction of an irrigation barrage, is worthy 
of more than the casual note which has appeared 
in the daily press. It niark.s the inception of, perhaps, 
the largest and most impre.ssive irrigation scheme 
constructed in any part of the world. Sind, which 
is one of the driest tracts in India, depends for its 
irrigation upon inundation canals from the river 
Indus, the overflow from, which is sporadic and 
fluctuating. In flood times there Is a full supply of 
water; during the cold season only the most fortu¬ 
nately situated areas obtain any supply at all, while 
a minimum of 20,000 cubic feet of water per second 
runs waste to the sea. It is the object of the barrage 
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These regidkton' aW'Seven ^ 
canals they feed, three wQI be wider than ^ Saer! 
Canal, and the central rice canal will have a dis¬ 
charge equal to that of the Thames. The gross area 
commanded by the works embraces 7J million acres, 
of which 6i million acres are culturaWe, and an annual 
area of 5J million acres under irrigation is contem¬ 
plated. The total cultivated area in Egypt is thus 
exceeded by half a million acres in this one scheme 
ioi a single province in India, The estimated outlay 
on the project amounts to more than twelve millions 
sterling. 


Ai’PARiiNTLY ^hc principle of organic evolution is 
still under public discussion in the United States 
through Mr. \V. J. Aryan’s campaign against it. 
Tlie Journal of the Washington Academy of Sciences 
(vol. x6, No. J3, October) contains the following 
amusing comments by Dr. C. W. Stilc.s from the 
I’rocecflings of the Biological Society of America, 
which is affiliated with the Academy: " According 
to Mr. Bryan’s premises, all germs which cause 
disease must have been created in the beginning a.s 
they exist to-day. If it is to be conceded that these 
germs were originally created m some form other 
than as disease germs, the theory of evolution stands 
admitted. Obviou.sly, since Adam was the last 
animal created ami since th<‘ animals were not created 
until after the plants, it is unthinkable that any of 
the numerous germs which cau.se disease were created 
after Adam Sinexi disease germs arc dependent for 
their existence upon animals and plants in w'hich 
tliey cau.se disease, it is clear that these germs could 
not have been created or have exusted prior to the 
creation of their victims. A challenge of this deduc¬ 
tion would be an admission that the germs w'cre not 
created a.s tlioy are to-day, but that they later 
evolved into disea.sr germs; but tliis would Ixj an 
admi.ssion of evolution. Therefore, if Mr. Bryan’s 
challenge is to be accepted, we must conclude that 
Adam harbored every germ disease which is cliai- 
acteristic of man or dependent on man for its life 
cycle.” 

A CKlTiCAL examination of Bcrlhelot's work on 
Arabic chemistry has been published by Mr. E. J. 
Hoimyard in C/icmisiry and Industry (Oct. 5 and 12). 
The criticism is arranged under three headings, 
dealing respectively with Berthelot’s qualifications for 
his task, with his choice of material, and with his 
treatment of the material chosen. It is concluded 
that Berthelot undoubtedly possessed the necessary 
scientific qualifications, but was hampered by having 
to rely on translations fjom the Arabic which were 
not wholly accurate from a technical point of view. 
He also devoted his attention to three points only, 
namely, the Arabic originals of Latin works, to the 
influence of the Greek alchemists, and to the works 
of jabir ibn HayyAn and their relation to the Latin 
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Septttagintk") receiving in- 
coloration. Although some recent 
“do-'Medly great services 
to the histo^ of chemistry has probabiy gone further 
toan 18 justifiable, the conclusions of Mr. Hoimyard 
if adopted, win make it necessary to exercise great 
caution in following tlie French author in his treat¬ 
ment of Arabic chemistry. The great gap in our 
knowledge of the middle period of Arabic chemistry, 
to which Mr. Hoimyard refers, will have to be filled 
in before any definite conclusions can be drawn as 
I to the general influence of the workers of Islam on 
' the progre.H.s of chemical thought. It may even now 
a.s.serted, however, that the judgments of previous 
hi.storians may require modifications in several 
'directions. Although some clistingui.shed Orientalists 
abroad, notably Prof. E, Wiedemann and Prof, 
Ruska, have performed most valuable services in 
the region of Arabic science, the attention of other 
students is much to be desired. 

Dr. H. Levinstein, who is a member of the 
scientific committee directing the chemical exhibits 
for the British Empire Exhibition at Wembley, m 
the course of .some remarics made recently, stated that 
the pure chemistry exhibit is being organised by a 
committee representing all tlie relevant scientific 
societies, supported and greatly assi-stod by the 
advice and co-operation of the Boyal Society. The 
intention is to produce an exhibit whicli will make 
plain to the world what British men of science have 
done and are doing to build up the science of chemistry 
as it is known in tlie world to-day. I'hc* pure 
chemistry cxliibit at Wembley should for ever 
destroy the illusion, which had some justification 
in the past, that Britisli university training and 
research in chemistry is below the highest standard 
of other countries. This would not have bwui true 
in the same sense thirty years ago. Tlie following 
conveners have agreed to organise the various 
sections of the chemical exhibit: Sir Ernest Ruther¬ 
ford (structure of the atom). Prof. J C. McT.cnnan 
(spectroscopy). Sir Henry Miers (crystallography and 
crystal stnicturc). Dr. A. Lapworth (valency theories 
and theon^ of chemical combination), Dr. T. Slater 
Price (photography). Prof. F. G. Donnan (general 
physical chemistry), Dr. Alexander Scott (atomic 
weight determination), Mr. A. Cliaaton Chapman 
(analysis ; hydrogen ion. concentration). Prof. E. C. C. 
Baly (general inorganic). Prof. A. Smithells (flame, 
fuel, and explosion waves), Dr. Henry and Prof. 

F. L. I’yman (organic chemistry), Mr. J. L. Baker 
(biochemiatry). Sir John Russell (agricultural 
chemistry). Principal J. C. Irvine (sugars). Prof. 

G. G. Henderson (terpenes), Prof. I, M. Heilbron 
(plant colouring matters). Dr. J. Ti Hewitt (coal-tar 
colouring matters), Prof. J. ' F. Thorpe (general 
organic cdiemistry), Mr. C. F. Cross (cellulose), Dr. 
E. F. Armstrong (catalysis), Mr. W. F. Reid (ex¬ 
plosives), Dr. W. R. Ormandy (plastics). Commander 
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R. E. StokeB-U«8 (apparatuB), Pfo£. J. W. Hinchley, 
^chemical engineering, Mr. R. B. Pilcher (historical). 

The first Wortd Power Conlerence wjU be held cm 
June 30-July_ ia next at the British Empire Exhil»- 
tion. It lias been promoted by the British Elec¬ 
trical end Allied Manufacturers' Association (the 
B.E.A.M.A.}, in co-operation with many technical 
and scientific institutions. The subject discussed 
will be the production and generation of energy in all 
its forms. It is very satisfactory to notice that 
practically every civilised country is sending delegates, 
and many engineers of world-wide eminence wiU read 
papers on power generation and distribution, and on 
electric traction. Considering wliat different solu¬ 
tions have been standardised in tlie various countries, 
a comparison of costs will lead to results of permanent 
value. One point, however, that the promoters of 
this international conference seem to have overlooked 
is that the date of the centenary of the birth of I..ord 
Kelvin is on June 26. Few, tliereforc. of the eminent 
delegates will be able to t«'ikc part in the celebration. 
As Lord Kelvin is admittedly the greatest physicist 
of the Victorian age, and po.ssibly the greatest natural 
philosopJier since Sir Isaac Newton, foreign men of 
science and engineers will doubtless want to take part 
in our celebrations. 

ThJ'. opening meeting of the new session of the 
Newcomen Society lor the Study of the History of 
Knginccring and Tcclniology was held on Friday, 
October iO, in the appropriate atmosphere of Prince 
Hcnry'.s Room, Fleet Street, when the president, 
Loughnim St. L. Pendred, delivered his presidential 
address on “ The Value of the History of Technology.” 
Mr. IVndred said he had in the first instance examined 
what were the view.s held as to the use of liistory in 
general, ami, in spite of all that had been written on 
the subject, he found it impossible to lidieve, for 
example, that the events of the Hundred V’cars War 
were of the slightest use to us in the recent struggle 
with (lermany or that the Battle of Jutland owed 
anything to Admiral Mahan’s examination of Nelson’s 
orders at 'J'ra/algar. The importance of history 
resided in its evolutionary ciiaractcnstics, and in this 
aspect technology, reflecting as it doc-s the most 
important endeavours of mankind from the earliest 
times, i.s worthy of serious investigation as those 
natural cau.ses by which man himself was developed 
from a lower creation. Strange as it may appear, 
development has never received a modicum of the 
attention that is paid to systems of philosophy, yet 
these have made far le.ss dificrence to the world than 
have advances in technology. This is partly the case 
because, while the documentation of the ordinary 
forms of history is abundant, that for the relationships 
of human progress to technical development is scanty. 
Mr. Pendred also alluded to the value of the historical 
method in teaching technology and, by inspiration 
from its achievements, in the formation of character. 

October rains were heavy over the British Islands, 
especially in the midland, western, and south-eastern 
districts. In London, according to the Greenwich 
observations, the total rainfall for ^he month was 
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5-07 in., falling on twenty-three days. October was 
by far fee Weittte month »o far this yearthe next 
wettMt j|hont|» ^aa Fdwuary, wife 3*^5 in. The 
^monthly total is fee heaviest since July 19*®. when 
fee fall was 7*55 in.; it is the wettest October since 
1882, when fee measurement for the month was 
5*42 in., though in 1880 the rainfall for October was 
7*65 in., the heaviest for the correspoQdmg month 
for upwards of 100 years. At Greenwich the rainfall 
this year for the ten months to the end of October is 
20*37 which is 1-41 in. more than the normal. 
At Eastbourne the rainfall, measured in the Old 
Town, for October was 7-48 in., rain falling on 
twenty-three days ; the measurement for twenty- 
four hours on the morning of October 24 was 1-51 in. 
In 1889 the October rainfall at Eastbourne was 
8-15 iu,. and in December 1915 the measurement was 
8*37 in. The excess of rain at Eastbourne for the 
last ten months i.s nearly 7 inches. At the Rothani- 
sted Experimental Station, acconling to the Times 
of November 3, the rainfall in October measured 
4-07 in., an excess of i-c)i in. , of this 3-45 in drained 
! through 60 Indies of soil, against an average for 
October of i-f>7 in,, giving an excess of 178 in. 
The soil is saturate<I, and it seems probable that the 
winter rams will increase the supply of underground 
water, which is still deficient. . 

A GENERAL dwcussioiv on ” Electrode Reactions 
and Equilibria ” will be held by the Faraday Society 
meeting at tlip Institution of Klectrical Engineers 
on Monday, November 26. The first session of the 
mwtmg will extend from 3 to 5 p.m.. an<l will deal 
with ” (kjnditions of Equilibrium at Reversible 
Electrodes.” Sir Robert Robertson, president of the 
Society, will pre-side, and the introductory addrcs.s 
will be given by Dr. E. K. Ridoal. Among the 
speakers will be Prof. Biilman, of Copenhagen, who 
will read a paper on ” Some Oxidation and Reduction 
Electrodes and their importance to Organic Chem¬ 
istry.” After an interval for tea the meeting will 
resume at 5.30 and will devote itself to the 
consideration of ” Irreversible Electrode Effects, 
including Passivity and Overvoltage.” Prof. F. G. 
Donnan, vice-president, will preside over this session, 
and the introtluctory address will be given by l^rof. 
A. J. AUinand. At the conclusion of the meeting 
a dinner will be held at the Holborn Restaurant to 
l)C followed by an informal conference. Members of 
the Chemical Society, the Physical Society, and the 
institution of Electrical Engineers, have been invited 
to attend this discussion. Others interested shouhl 
apply to the Secretary of tlie Faraday Society, 10 
Essex Street, r.x)ndon, W.C.2, from whom a full 
programme may be obtained. 

Cou Kookks Evelyn Bell Crompton, past- 
president, has been elected an honorary member of 
the Institution of Electrical Engineers. 

At a general meeting of the members of the Royal 
Institution held on November 5, the thanks of the 
members were returned to Mr. F. Coston Taylor for 
his donation of one hundred guineas to the research 
fund, and to Mr. Robert Mond for his gift of busts 



702 


NA TURE 


[November io, 1923 


and medallions of Dr. Ludwig Mond, Cannizzaro, 
I.iebjg, Berzelius, and others ; statuette of Sir James 
Dewar, and many portraits and photographs. The 
death ot Prof. Jules Violle, an honorary member of 
the Institution, was announced, and a resolution of 
condolence with the family waa passed. 

The Dr. Mann Juvenile Lectures of the Royal 
Society of Arts for the new session will be delivered 
re.spectively by Prof. W. A. Bone and Mrs. J. W. 
Henshaw. Prof. Bone’s lectures will deal with 

hire and Explosions,” and be given on January 2 
and 0. Mrs. Henshaw’s lecture, entitled "Among 
the Selkirk Mountains of Canada, with Ice-axe and 
('amera,” will be given on January 16. The lecture 
hour in each case will be 3 o’clock. 

A TKCHNICAL assistant is required by the Royal 
Aircraft Establishment, South Earnborough, Hants, 
who.se duties will be research in problems relating 
to electric ignition, ('andidales should poHsests an 
honours degree in jihysics or electrical engineering, 
or equivalent qualilications. and have bail experience 
of research work in electrical .subjects, preferably in 
connexion with high frequency work. Applications 
sliould be addressed to the Superintendent of tlie 
Royal Aircraft E-stablishraent, (quoting reference 
Azo. 

Thu Department of Agriculture m Kenya is 
rc<]iiiring an agricultural a.sMstant to help the director 
and iloputy-director of agncullure .in supervising 
agricultural work, particularly native agricultural 
.services. Candidates should possess a degree or 
diploma in agnciilUirc, a good kiiowicxigc of tropical 
agriculture, and ha\'e had experience m agncuUural 
practice. Written applications for the jiost should 


be sent to the Assistant Private Secretary (Appoint¬ 
ments), Colonial Office, Downing Street, S.W.i, 
upon forms obtainable from the same address. 

Mr, B. M. Headicar, honorary secretary of th& 
Universitie.s’ Library for Central Europe, sends us 
a list of German chemical literature at his disposal 
for exchange for similar English literature published 
since 1914. Alternatively any literature of scientific 
interest would be accepted and a quid pro quo ex¬ 
change is not stipulated. Inquiries may be addressed 
to Mr. Headicar at the London School of Economics,. 
Clare Market, London, W C.z. The lust includes 
volumes of the Berliner Berichte, Zeitschrift fur 
angewandie Chemte, Chemiker Zeitung, ” Technisch- 
CliemLsclics Jahrbuch,” Abegg’s ” Handbuch der 
anorganischen Chemie,” and Zeitschrift fur Chemie 
und Industrie der Kolloule. 

The October miinbcr of the Journal of the Royal 
i'hotographic Society is devoted to the Society's 
Exhibition, it is copiou.sly illustrated and contains 
.several articles which refer chiefly to pictorial matters. 
But Dr. B, T. J. (ilover, of ivivcrpool, writes as ” a 
technician,” and points out, with examples, how 
often the gradation of the prints is falsificwi by under 
exposure, over development, and manipulation, as 111 
the making of gum prints and bromoils. Indeed 
with regard to bromoils he asks, ” Can any one show 
me a bromoil print in wliich they [tone valiiosl are 
right ? ” As he also gives examples tluri show 
" an cxt|uisite quality ” resulting from sound photo¬ 
graphic tochnicjuc, a sUuiy of liis comments cannot 
fail to be ol interest to those who favour pure photo¬ 
graphy as well as to those wlio think that photography 
i.s not good enough and .seek to improve it by what 
they call ” control.” 


Our Astronomical Column. 


A Bricht Metkok. —Mr. W. E. Denning writes 
from Bristol that 011 November 3, at 23'" G.M.T., 
he observed a large meteor, <;<jual to Venus in bnght- 
nes.s. shooting downwards in the southern sky from 
•20.5^" to 308’-zi*'. The nucleus gave a fla.sh 
at tlie en<I of its flight and left a white streak. The 
<lirection of the course of the object was from a 
radiant point near jl Drsa? Majoris, which supplies 
many meteors at this tune of the year and appears 
to be a well-deflncd centre of recurrent radiation at 
various periods of the year. The shower or showers 
has or have been frequently observed in the last 
quarter of the year and deserves more thorough 
investigation. 

SPliCTKOSCOrK’ANnTniGONOMETRirALPAKAU.AXES. 
—A. Pannekoek {Observatory, October 1923) gives 
rea.son.s for believing that the variation of mtcn.sity of 
certain spectral lines is not directly a measure of the 
star’s absolute luminosity, but of the intensity ot 
gTavily at its surface, which affects the ionisation of 
its atmosphere. For the same spectral class the 
quantity derivable from the spectrum is thfe ratio 
of luminosity to mass. The mean spectroscopic 
parallaxes of groups of stars will not be affected, but 
those of individual stars will be, if their mass differs 
from the mean mass of the class. For example, the 
trigonometrical parallax of e Indi is 0-28 , while 
o*45'' has been given as the spectroscopic value. If 
there is no error in either value, the star's mass is 
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2 (> times the mean mass of spectral type K5. Tliis 
would thus appear to be a method of tlelermining the 
massas of the nearer stars if non-bmancs, while tlie 
buianes would .serve to test the truth oF the principle. 

W. J. I.uyten contributes a pajicr to I’roc. Nat. 
Acad. Sci (September 1023) in which he oxaniuies 
the systematic errors of trigonometrical parallaxes. 
Van Rhijn recently gave reasons for thinking them 
to be too large from a study of the projicr motions and 
radial velocities. T.uyten uses tlie same material as 
Van Rhijn, but discusses it differently. He deduces 
tw'o graphs : one by grouping the stars by measured 
parallaxes and forming a graph connecting mean 
apparent magnitude with reduced parallax; the 
other by grouping according to apparent magnitude, 
and agaiu forming a graph. He considers that the 
truth lies between his two graphs, and deduces that 
the Allegheny parallaxes are not too large, as Van 
Kliijn stateil,^ but if anything too small. He further 
compares the absolute magnitudes deduced from the 
measured parallaxes with those deduced from proper 
motions. He thus obtains for the Ko giants the 
mean absolute magnitude o-8 (two independent dis¬ 
cussions give 0*6 and i-o), while ,the trigonometrical 
parallaxes ipve 07, again suggesting that the latter 
are if anything too small. 

It is useful to apply these tests, for the spectro¬ 
scopic parallaxes would be affected by systematic 
errors in the trigonometrical ones that were used for 
calibration of the spectral curves. . 
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Research Items. 


Indian Vili.ages in the Eastern United States. 
—Various writers during the eighteenth century 
mentioned the Indian tribes in the Upper Missouri 
Valley, but their accounts are vague, and little was 
known of these tribes until the transfer of I^ouisiana 
to the United States. The condition and structure 
of their abandoned villages have been examined by 
Mr. D. I. Bushnell in Bulletin No. 77 of the American 
Bureau of Ethnology. Natural environment influ¬ 
enced the various types of structure. Thus in the 
densely timbered country to the north, about the 
head-waters of the Mississippi and far beyond, the 
mat- aiui bark-covered wigwams were developed and 
employed practically to the exclusion of all otlier 
form.s of dwelling. But in the plains, and in the 
regions bordering on the great buffalo ranges, the 
skiri-covercd tipis predominated, though other forms 
were sometimes constructed by the same people. 
Tlic earth lodges erected by the tribes in the Missouri 
Valley were the most interesting structures cast of 
the Rocky Mountains, and these at once suggest the 
rotundas, or great council-houses, once built by the 
Chcrokees and Creeks east of the Missis-sippi. The 
discussjou of these various types of habitation js most 
instructive, and. as is the case witli other publications 
of the ihireau. the monograph is fully illustrated by 
ailniirablc photographs. 

Pi'KPOsivK OH Mechanicat. Psvcholoc.y. —In the 
PsyLholofi,\cal litwiow (Vol. 30, No. 4) l^of. Win. 
Mcl )ougan gives a very clear and interesting account 
of the rival theories of purposive and mechanical 
psvcliology. Some years ago. in his w-ell-known book, 
*' Body anti Mind,” he reviewed the position as it 
stood then from the histonciil and modern point of 
view : in this pa]ier he rcaflirriis his belief in purposive 
psychology and considers that form of mechanistic 
isychology which is popular now, namely, that of 
leiiavourism. lie admits that there is no logical 
reason why behaviourists slioulci necessarily be 
mec'hanisl.s, but shows tliat actually very many of 
them ar<\ i-'or certain very h’mited puqxises 
mechanical psychology may have value as providing 
a tonvonient termiiiologv; but as .soon a.s a study of 
por.sonnhlies is required, then tlie student is im¬ 
mediately concerned with energy, persistence, 
ambition, etc., qualities which tlie mechanistic 
jisvchology cannot explain. II a jwychology is 
required winch shall be able to explain the life of man 
in society or to aid those in mental distres.s, or to 
dii^t education, or to further the problems of ethics, 
politics, or economics, then that psychology must 
take into account purposes and motives ; mechanical 
psychology as such can know nothing and teach 
nothing alxiut human motives. 

NlTROGEN-nXlNG BACTERIA IN LeAF NoDULES. 

—L. A Boodic, in an interesting note in the Kew 
Bulletin (No. g, for 1923, p. 346), directs attention 
to the little-known phenomenon of nodules contain¬ 
ing nitrogen-fixing bacteria occurring as a rule npon 
the leaves of some of the tropical Rubiacear. Tlie 
bacteria occur in the seed, between the embryo and 
endosperm, so that the seedling is infected on germina¬ 
tion. The bacteria then establish themselves in the 
leaf-buds, in a gummy secretion within the stipular 
sheath, and from thence enter the young leaves 
through stomata. The nitrogen-fixing capacity of 
these bacteria has been experimentally e^ablished 
by von Faber: Rao in India recently confirming 
this fact. It is interesting to learn that native 
practice in India and Ceylon values Aighly the leaves 
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of species of Pavetta and Chomclia, which bear 
nodules harbouring these bacteria, for use as green 
manure. 

New Plants. —Part iv. of the new volume (148) of 
Curtis’s Botanical Magazine contains several plants 
of est^ial systematic interest. Clethra Defavayi, 
Francn. belongs to a genus regarded as having 
Ericoid affinities, although with free jietals. Reasons 
have also been given for placing Qethra with the 
Theaceae and Dillemaceae among the more primitive 
Parietales, but Dr, Stapf argues that our rc.s]iect for 
the taxonomic value of gamopetaly must make us 
resist a recent suggestion to bring the Ericaceaj also 
over to the side of the Theace®. Carmichaelia 
australis. R. Br., i.s a plant belonging to a remarkable 
genus, almost confined to New Zealand, not before 
illustrated in this work. Cheeseman terms the genus 
the most difficult in the New Zealand flora for the 
systematist; “ everything but the pods seems to be in 
a state of flux.” Rhododendron sinogrande, Balf. f. ct 
W. W. Smith, was regarded by Sir I, Bailey Balfour 
as the (!hinesc representative of the Himalayan 
R grande. Wall. It is described as having ” the finest 
leaves of any evergreen yet seen m this country.” 
.\dmiral H. Lynes is quoted for an admirable descrip¬ 
tion of the habitat on the Lake Chad-Nile divide 
where the brilliantly coloured Hecmanihus Lynesii, 
Stapf, was first discovered. The new species is 
illustrated from one of the last plants sent in to Kew 
by the late Mr. Elwes from Jus garden at Colcsborne 
Park. WaUahaka sinensis, Stapf. is a climbing 
.\sclcpiad, which has figured under many generic 
names, but Dr. Stapf agrees with recent systematic 
reports that the Chinese .species must go with its 
Malayan fellow, IP. voInOihs, into a separate genus, 
the name for which is <lcnve(l from the Malayan 
species. I'.chium cuiksU’, Stapf, is another endemic 
species confined to a very rc.stricted area within the 
Canary Islands. Tlicrc are already three other 
endemic species of Echium known from the island of 
I’alma, and oncof tliese, H.genUanoidiis, like the present 
specie.s, is known only from the mountains above 
Uarafia. U. ca-kstc is pcrliaps the most beautiful of 
this .striking group of endemics, and may therefore 
be of int^fest to horticulturists, as several striking 
hvbnds have already been produced from species 
of Echium. 

Australian Dung Bektf.es. —In t^e Records of 
the South Aiistraliaa Museum, vol. ii. No. 3, June 
1923, are several noteworthy pape.ra on Australian 
insects. Mr. Arthur M. Lea treats of the dung beetles 
of the sub-family Coprides, but in comparison with 
other parts of the world Aust ralia is poor in indigenous 
species of these insects. This, however, is scarcely 
surprising considering the deartli of large indigenous 
mammals. Dung beetles of several kinds have multi¬ 
plied with the distribution of domestic animals, and 
many European species have been introduced. 
Several of the genera are of exceptional interest, 
especially Macropocoprw, species of which live m fur 
about the anal region of marsupials, and have de¬ 
veloped very powerful claws : one species, M. syni- 
bioHcm, ha.s been found in the cloaca of a wallaby. 

Praying Insects of Australia. —The Marttidm or 
praying insects of Australia are enumerated by Mr. 
Norman B. Tindale in the Records of the South 
Australian Museum, vol. ii. No, 3, June 1923. They 
are evidently abundantly represented. The known 
Australian species now number 76, including 4 genera 
and ifi species added by Mr. Tindale. One of the 
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most interesting forms is Uolhe maia sp. nov., which 
is the smallest known mantis and attains a length of 
only 8 mm. Mr. Tindale mentions that it came freely 
to light in a camp, and was so active that it was very 
difficult to capture; it often seized flies and other 
insects which had been likewise attracted. Another 
new mantkl, Pathicrodula maj-uscula, is probably the 
largest Australian member of the family, and the 
female measures 95 mm. long, while the outspread 
tegmina have an expanse of 113 mm. A third species. 
Orihodera minisiralis Fab., seems to occur in all parts 
of tlie continent as well as in Tasmania. It exhibits 
a wide range of variation, which has resulted in an ex¬ 
tensive synonymy; notwithstanding its wide distribu¬ 
tion, it docs not appear to have dcvelope<l any clearly 
defined local races, unless the Tasmanian form is to 
be regarded as coming under that category. 

Thk ItAKLv pKonosciDEANS.—Much lias been 
written on the genus MocntheTuim. which is known 
from Its remains in the Qasr-el-Saglia betls of the 
Jhiyum in Kgypt, and was first de.scribed by C. W. 
Andrews of the British Museum. H. Matsiimoto 
(Bull. Amer. Museum Nat. Jhst.. vol. 48, p. 97, 1923) 
now reviews the species, with the aid of specimens 
m the American Museum of Natural History, and 
conchulea that M. Schlasser was not justified in 
regarding the smaller forms styled M. Mtacilc and 
M. trij^odon as sexual varieties respectively of M. 
lyonsi and his species M. avdmosi. Schlasser retained 
only the last two names ; Matsuinoto points out 
that, even in that case, the name trigodon has pnonty 
over Schlasser’s andrcwst. lie concludes, however, 
that all four species arc distinct, and he thus keeps 
the happily named M. aridrmsi on the list, lie 
regards some early Mocritherinm as ancestral to 
T^ala'omastodon, with winch three of the known 
.species are associated in the OUgocenc {or “ Upper 
Ivocene ”) belts. M. gracilc is known only from the 
lower senes, the Qa-sr-el-Sagha beds, here styled 
Middle Eocene. Ine author supports the views of 
Andrews, and emphasises the proboscidean characters 
as against those that have been held by others to 
be sireniau. He remarks that, while Moeriihenum 
no doubt haunted watery places, its anatomy does 
not indicate that it was more acjuatic than Hippo¬ 
potamus. 

CiEOLOGY OF THE Weald. —The Geologftal Survey 
of Great Britain has issued a memoir on “The Con¬ 
cealed Mesozoic Kocks in Kent,” by G. W. Lamplugh, 
F. T. Kitchin, and J. I’rmgle (E. Stanford. Ltd., 
1923 ; price (}d.). A great deal of interesting 
information is here brought together as to the floor 
on which the be.st-stndicff Cretaceous rocks in Britain 
re.st, and special attention is directed to the com¬ 
parison now po.ssible of the Kimmeridge Clay of Kent 
with that 01 Dorsetshire. In the Proceedings and 
Transactions of the Croydon Natural History and 
Scientific Society, vol. 9, pt. 3 (Croydon : Roffey and 
Clark; price 5s., 1923), Mr. C. C, Fagg, president for 
1922, treats of the recession of the chalk escarpment 
in the district south of Croydon, and shows how the 
dry gaps have been influenced by the lowering of the 
surface of the Gault. He points out that the River 
Mole just below Dorking tends to disappear in summer, 
and how, in no long geological time, it will cease to 
Tun through the gap, and will be captured by tribu¬ 
taries of the Wey. Numerous sections illustrate 
this paper. It is followed by one by Mr. G. T. 
McKay on meanders, dealing specially with the Mole. 
Tlie influence of the veteran geologist, Mr. Wm. 
Whitaker, at Croydon has clearly l^en fruitful in 
guiding geological research. 
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Chemical Porcelain. —An article by Dr. G. N. 
White on “The Manufacture of English Chemical 
Porcelain ” appears in the Chemical Age for Sept. 29. 
The basis of all pottery is china clay, which is a com¬ 
plex, but relatively unstable, substance, for it decom¬ 
poses at about 600® C., the products of decomposi¬ 
tion being alumina and silica. The latter substances 
unite only at very high temperatures, about 1650® C.: 
the use of lower temperatures yields a porous product 
which is useless for chemical ware. Fluxes are added 
{e.g. silica and felspar mixture), so that a vitrified 
product results, though for chemical ware the 
amount added must be a minimum. The article is 
illustrated with photomicrographs, and types of 
fracture—mechanical and heat—are discussed. 

Definitions of Photometric Quantities. —The 
National Illumination O^mmittee of Great Britain 
has now supplemented the useful work it has already 
done in connexion with definitions of the chief photo¬ 
metric quantities by a list of symbols denoting 
luminous flux (K). candle power (J), illumination (E), 
and brightness (B). Greek letters are also proposed 
to indicate reflection, absorption, and tran.smission 
ratios. The aim has been twofold : {a) to unify exist¬ 
ing practice, and (/>) to avoid possible confusion with 
international electrical symbols. Explanations of 
the reasons leading to the adoption of these symbols 
are given in tabular form. Those for luminous flux, 
illumination, and bnghtness are alreadv widely 
adopted. The only notable departure is in the 
adoption of “ J ” for candle power—a symbol general 
in Germany, but not elsewhere. The reason for 
rejecting “ I,” wliich is at present very generally 
used, is that this symbol i.s unfortunately already 
assigned to current in international electrical nomen¬ 
clature. 

Corrosion of Condenser Tuhes. —Some of the 
more important recent results of the investigations 
conducted for the Corrosion Committee of Uie In¬ 
stitute of Metals are contained in a paper presented to 
the North-ca.sl Coa.st In.stitution of Engineers and 
Shipbuilders on October iq by Dr. Bengough, Mr. R. 
May, and Miss Pirret. Very rapid corrosion of con¬ 
denser tubes is essentially a recent trouble, and takes 
the form of smoothly water-worn depressions, extend¬ 
ing over several feet of the tube, and mostly in certain 
positions. Electrolytic protection fails to prevent it. 
Should a tube survive the first few weeks under the 
given conditions, attack of this kind i.s not likely to 
occur later. The effects are not due to uneven com¬ 
position of the tubes or to surface imperfections, and 
laboratory experiments show that the cause is the 
presence of entangled air in the water, which in 
modern practice travels with a high velocity. The 
critical period in tlie life of a tube is its early life, 
before a coating of scale has had an opportunity of 
forming; once this scale has firmly established itself 
the resistance to corrosion is very greatly increased. 
Different waters also differ in regard to their power of 
foaming, those which readily foam being the most 
corrosive in presence of air. The attack is usually 
limited to certain parts of the condenser, and when 
defects are discovered tlie renewal of tubes should be 
limited to those parts, as the wholesale re-tubing of 
the condenser may mean the removal of a large 
number of perfectly good tubes which have already 
received their protective coating of scale. High 
water speeds and high vacua are ^e modern condi¬ 
tions that have brought about this trouble. It is 
suggest^ that the artificial production Of a scale 
on the tubes before putting into use may be found 
to be practicably. 
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Scientific Activities in Birmingham. 


^HE closing days of October have witnessed two 
highly interesting and important functions in 
the educational life of Birmingham. The former of 
these events was the visit of Sir Robert on 

October 30 to the Metallurgical Society of the Uni¬ 
versity of Birmingham to receive the Thomas Turner 
Gold Medal and to deliver an address on'' The History 
and Progress of Metallurgical Science and its Influence 
upon Modem Engineering.’’ In presenting the medal 
the Principal of the University, Mr. C. Grant Robertson, 
stated that about three years ago a Birmingham manu¬ 
facturer, desirous of commemorating the valuable 
work done by Prof. Turner in metallurgy, generously 
presented a sum of money to the University to found 
a Thomas Turner gold m^al. The donor stated that 
it was his express wish that the medal should only be 
awarded to such persons as had rendered eminent 
service to metallurgy. In Sir Robert Hadfield they 
had a man who was not only the head of a large Arm 
of world-wide reputation, but one who was also a 
fellow of the Royal Society, eminently distin^ished 
by his own metallurgical researches. The authorities 
were perfectly unanimous in deciding that the first 
award of the medal should be made to him. Mr. 
Grant Robertson then handed the medal to Sir Robert, 
who, after expressing his deep appreciation of the 
honour conferred upon him, delivered his address. 
More than three tons of exhibits were on view, and 
the address was illustrated with lantern slides and a 
series of unique cinematograph pictures. One slide 
was particularly impressive. It showed Sir Robert’s 
own motor car together with a 4^ inch projectile. It 
was pointed out that the car, when travelling at the 
rate of 60 miles per hour, possessed exactly the same 
energy as the small projectile on leaving the gun with 
a velocity of 1100 feet per second. The cinemato¬ 
graph pictures were likewise highly instructive. They 
fncluded, by special permission of the Directors of 
Artillery and Naval Ordnance respectively, pictures 
of the loading and firing of a 13-inch gun. This type 
of gun, which was used largely during the War, wetgns 
97 tons, is 57 feet in len^h, and carries a projectile 
weighing iqio lb. At full elevation and with a muzzle 
velocity of 2500 foot seconds, the range is 20 miles. 

Sir Robert’s address has been printed in extenso, 
and is issued as a beautifully illustrated monograph 
which repays careful study. An interesting account 
is given of modern artillery practice, reference being 
made to the 18-inch naval ^n, the largest yet con¬ 
structed, which weighs 150 tons, but is now prohibited 
as tlie result of the Washington Conference. Armour- 
piefeing projectiles, li tons in weight, were made by 
Messrs. Hadfield for this ^n, and could be hurled for 
a distance of 30 miles. Even at this extreme range 
they could pierce nearly one foot of ordinary steel 
armour. Attention is directed to the practical diffi¬ 
culty of hardening these projectiles, for a mass of 
something like 10,000 cubic inches of steel at 900” C. 
has to be quenched suddenly in a cold bath. This 
induces internal strains which may continue for weeks 
or months, leading to rupture dtiring storage, unless 
suitable treatment is applied. 

A considerable portion of the address is devoted to 
Birmingham itself, and contains a r^sum^ of the lives 
of its great men, past and present. It is pointed out 
that our present Imme Minister, the Rt. Hon. Stanley 
Baldwin, was once a student in the Metallurgies 
Department of the old Mason College in Edmund 
Street, under Prof. Turner. So also was the present 
Chancellor of the Exchequer, the Rt. Hon. Neville 
Chamberlain, who was that evening unanimously 
elected an honorary member of the University Metal- 
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lurgical Society. Dr. F. W. Aston, a Nobel Prizemtan, 
is another old student of the College. 

Birmingh^ is the second city in England, and the 
fourth city in the Empire, as regards population. In 
1700 it contained 15,000 people, a number that had 
swelled in 1921 to 920,000. Wi^ these figures before 
us it is natural to inimire into the cause of the steady 
growtli of the city. But upon doing so we are at once 
confronted with a difficulty. Most of our large 
industrial cities have received help from their geo¬ 
graphical position. What does not London owe, for 
example, to the Thames; Liverpool to the sea; 
Manenester to her climate; Sheffield to her mineral 
wealth ? But Birmingham has none of these ad¬ 
vantages. Situated in the centre of ^gland, one 
hundt^ miles from the sea, helped by no large river, 
supported by no great mineral wealth, it has never¬ 
theless more than managed to hold its own. This is 
the more striking when we recollect that Dudley, with 
all its ancient prestige and mineral wealth, is still a 
small neighbour; whilst Aston, which once was of 
far greater importance than Birmingham, has now 
been swallowed up in the extension of this latter city. 

Why is this ? There have, no doubt, been many 
contributory causes. Small things ofttimes deter¬ 
mine which rivulet, among many, shall ultimately 
grow into a mighty river. So with cities. In the 
twelfth century Henry II. granted to Peter de 
Berraingham the right to hold a weekly market. This 
much coveted privilege, though long since obsolete, 
exerted no small influence on the future of the town, 
by converting it into an important Midland trading 
centre. In later years Birmingham became popular 
for its broad-minded policy of religious toleration, 
which led many worthy persons to take up residence 
in the town, thereby strengthening its intellectual life 
and quickening its industrial vitality. 

It not infrequently happens tliat those whom 
Nature has most richly endowed fail to achieve great- 
because their path through life has been too easy. 
It may well prove that the very lack of natural 
advantages, so far from being a hindrance, has 
actually been one of Birmingham’.s jmcatest assets, 
in that it has taught the sons of Birnungliara to rely 
upon themselves. A strong mental calibre has thus 
been developed together with a spirit of .sturdy inde¬ 
pendence—attributes that have enabled Birmingham 
to raise itself to a position of eminence within the 
Empire. A city that can boast an intimate associa¬ 
tion with Watt, Boulton, Murdoch, Priestley, Bright, 
Chamberlain, and scores of others known to fame! 
need not foar the future. 

This brings us to the second event of which we 
write, namely, the opening by Sir Robert Hadfield on 
October 31 of a new research laboratory aud lecture 
room in the Chemist^ Department of the Birming¬ 
ham Municipal Technical School. The Principal, Dr. 
W. E. Sumpner. stated that two years ago ^ese 
rooms were merely attics filled with lumber. They 
have now been, cleared and made habitable by the 
Education Committee, the equipment being provided 
out of funds amounting to more than 400/. voluntarily 
subscribed by local firms. This recognition by manu¬ 
facturers and others of the value of teclinicai educa¬ 
tion and research is a most encouraging sign of the 
times. The Rt. Hon. the Lord Mayor, Alderman Sir 
David Davis, presided, and in his introductory remarks 
pointed out that the rooms could not have been 
opened under more auspicious conditions. The 
Hadfield Works in Sheffield, the home of manganese 
steel, are a striking example of the efficiency attain¬ 
able by the co-operation of science and industry, and 
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no one could speak with more authority on this 
subject than Sir Robert Hadfield himself. 

The new laboratory has been equipped more 
particularly for research on corrosion and its pre¬ 
vention. Vor this purpose it is provided with large 
corrosion tanks of varying design and with other 
equipment not usually found in a chemical laboratory. 
At one end is a dark room containing a magnificent 
raicrographic apparatus purchased wuth the aid of a 
grant awarded by the Government Grant Committee 
of the Royal Society to the head of the Chemistry 
Department in order to enable him and his research 
students to study the micrography of corrosion. 

As Sir Robert wisely pointed out, the object of a 
school laboratory is different from that of a works 
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laboratory. The latter Is designed to turn out material 
results; the former is primarily intended for training 
the men, so that when they pass into industry they 
will know how to tackle their problems along the 
most approved lines. 

As a further inducement to research three prizes 
for theses have been offered, namely, one each by 
Sir Robert Hadfield, the Dunlop Rubber Company, 
and the Mond Nickel Company respectively. It is 
hoped that manufacturers and students alike will 
avail tliemselves to the full of the new facilities. It 
is only by the closest co-operation between science 
and industry that we can hope to capture that portion 
of the world’s trade which is so essential to our 
national existence. J- N- 


Aeroplane Performances. 


C OMPARISON of tlic " Wren ” light plane with 
recent U.S.A. Navy racing and fighting aero¬ 
planes .shows the price of speed m a definite way. 
The following table gives some of the more significant 
figures : 


Namp. I’ower. 

Wn-Ji . . . . 41^. 

U.S A bt-a-racer. . 350 

U.SA Uiiil-rarer . 350 kw., 
U.S.A. land-!lRhUT . ioo kw. 


Sprrd Range 

Total 

l.ift)ng 

in./s. 

Mas». 

Siirfa«4“. 

as/i3'5 -*3 

175 k«. 

II m* 

go/34 

1000 kg. 

13-5 n\* 

iia/i3 ‘»3M 

fJookK- 

14 3 ni* 

ff>/S 7 -3-8 

1*50 kg. 

34-5 ««* 


The racers have less surface than many of the light 
planes at Lympnc, and the bodies are of the same 
order of length and cross-section, and show the same 
scrupulous cleanness of line. 'I'o pass from the Wren 
to the racer, about eighty times tlie power has been 
concentrated within the hnuts of an external surface 
scarcely distinguishable by the layman from similar 
types of light plane. I'lic speed obtained is about 
four and a half times greater. Thus the pow-er re¬ 
quired IS approximately a-s the cidie of the speed. 

This rule is even more accurate in comparing the 
seaplane with the landplanc at the fine incidences 
occurring at the upper limit of their wide speed 
ranges. It may he inferred, tliereforc, that the floats 
cost lialf the total power availalile (ijo/iia)*, in 
spite of some sacrifice of the lower limit of speed 


(landing speed), by reduction of surface. The 
essential inferiority of the seaplane is evident. 

In the land-fighter, the inclusion of machine-gun 
equipment and tlie reduction of the all-important 
landing speed to 27 m./s. is obtained by roughly 
doubling the surface, and sacrificing one-third of the 
racer’s .speed, equiv.alent to about two-thirds of the 
power. 

Great range of speed is always an index of very 
large margin of power, and therefore of high rate of 
climb, at sea-level, failing off with hoigiit and density, 
and finally of a liigli " ceding " or limit of height 
attainable. 

Assuming libernlly in tlie ense of the racer that 
100 kw. IS retpnrcd for level flying at 40 m./s. near sea- 
level. this leaves 250 kw. for climbing, ’faking the 
airscrew efficienev as 0'7 and g as g'Si m /s-. this gives 
an initial climb’of 07x250x1000 watts/ooo x y 81 
m.kgs.-*=20 m./s. -r2 km./mm. To calculate the 
celling height witii any accuracy mucli more precise 
data arc required. 

The ofiicial height record, of 1075 km. at this date, 
rests with France, hut the same pilot, M. Sadi T,ocomtc, 
has since claimed over 11 km, A D.S.A. claim, not 
officially accepted in the alxsencc of suilicieiit control, 
gives ail altitude of 12-5 km., winch would mark tlie 
invasion by man of the'heiglits of the stratosphere. 


The Floor of the North Sea.’ 


''Vllb' report on the marine deposits of the south 
I part of the North Sea, referred to lielow, may 
lie characterised as bemg long overdue, .since it is 
founded on about Ooo samples taken liy the Marine 
Dlulogical A.ssociation’s steamers ^ in 1004-8, when 
tliat Society was undertaking tlie English share of the 
fntcmatioual investigations. How extraordinarily 
cflieiently that share of the work was done is illus¬ 
trated liy tlic reports published on the collections and 
niatcrial and in the peculiar discrimination shown in 
tile selection of these samples. It is common know¬ 
ledge that much of the sulistance of this report was 
known to the Admiralty during the War, proving of 
value in respect to navigation m foggy and other 
diihcult weather. The area treated, the North Sea 
roughlv from the latitude of the Scottish border to 
the Straits of Dover, is an exceedingly difficult one 
on account of the complexity of its past geological 
changes and the variety of its currents, whether 
produced by wind or other means, acting in a com¬ 
paratively shallow sea, much broken by banks 
(especially in its western parts) and intersected by 

■ MmMry ol AsnollHut ni«l I'lsherto, Fliheiy Iliv«.tig«ttac 
MHnnr Pqxibits of tiio Sonthero North Sea. By J. 0. Dorley. {K.M.S.O,, 

151. 1913.) 
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pits and troughs, of which the Doggcir Bank, depth 
7 fni., and the Silver Pit, 56 fm., may be men¬ 
tioned. 

The samples were taken out of the material 
collectwl bv a conical dn^lge with bag dragged along 
the bottom and thus selected at each haul out of a 
considerable quantity of deposit. The colour of the 
sample w'as carefully noted, and a senes of illustra¬ 
tions of representative samples, showing colour and 
texture, is published ; they are a little hanl. as is 
inevitable with all colour-process work as compared 
with lithography. The estimations of the amounts 
of the various grades (determined by least diameters 
of contents) of gravels, of sands, and of silt were 
done quantitatively, mainly by means of a special 
levigating apparatus desimed by the author of the 
report utid^r notice. The different^ grades after 
drying and weighing were then examined and their 
mineral and other contents noted. The absence of 
the organisraa of decay from the samples, which were 
usually of about 2 kg. weight, was interesting, worms 
being found still alive after 17 months in-the bottles. 
The percentage present of each sized grade in a 
sample, having been carefully, taken, is multiplied by 
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the diameter factor of the grade (least diameter in ^ 
mm.) and divided by 100, so as to determine 
■“ representative number ” of the sample. 

The advantage in this technique lies in the fact 
that the numbers inwease roughly in accordance 
mth the increased coarseness of texture of the 
bottom. The whole method shows a great advance 
in that it eliminates so far as possible human iudg'> 
ment. It only remained to chart the grounds in 
accordance with these *' representative numbers,” 
this being the basal chart, and then in rc-spect to the 
percentages present of the grades it was desired to 
consider especially closely. This has been done in a 
senes of twelve singularly informative charts, which 
are substituted for the interminable text-descriptions 
cf many authors, a most welcome innovation here 
with little real loss of matter. The basal chart shows 
a considerable series of very irregular areas, especially 
numerous and irregular towards the English coast, 
and the rest represent the kind of analysis of the 
bottom material such as would be necessary for the 
understanding of the conditions, currents and other, 
that produced these areas. The text shows the actual 
organic and mineral constituents present in each 
type of ground. 

The Physicist in th 
HE devclojiment of the textile industries has 
been one of the greatest factors in civUisation, 
but it has been said that the great weaknc.ss of the 
cotton industry—and this applies equally to the other 
textile industries—is that it is not using to the full 
the immense powers bestowed on this generation 
by sciuutilic discovery, In the mill, perfection of 
mampuiation seems, at fir^L glance, to have been 
attained. It may be said that, if such skill can be 
developed in the past without tlie aid of the physicist, 
then there is no need for Inm, and this, no doubt, is 
the attitinle of some people wliose conservatism 
still holds them members of the “ rule of thumb ” 
school. It is impossible not to admire what has 
been achieved by .such mcthoils, but at the same lime 
one cannot help but wonder what advantages might 
have been gained had the grent skill of the operative 
been unitoil with the insight of a trained scientific 
mind, h'or example, if an attempt is made to probe 
the inner functions of any of the complicated, or 
simpler, machines, one soon finds how little is really 
known about the treatment to which the material 
i.s being subjected. On inquiry, varieties of explana¬ 
tion are offered, each, no doubt, a carefully weighed 
opinion, but .still, only an opinion. The reason is 
that many of the investigations that have hitherto 
been made took place under vaguely defined, and, 
therefore, nnscientific conditions, with the result 
that otlier experimenters have held contrary views, 
and valuable time has been wasted. 

Might not the application of scientific methods 
settle such controversial matters, and possibly in 
the end lead to improved machines ? There is no 
question of decrying the ability of the skilled 
operative; his skill based upon years of mill experi¬ 
ence can never be attained by a man whose younger 
years have been spent in training for scientific work. 
Undoubtedly the duties of scientific workers are 
complementa^ to those of the operative. Here lies 
the opportunity of the physicist—to bring scientific 
methoa into the testing rooms, and even into the 
mill, in order to ensure that tests made upon the 
various products of the different machines shall be 
comparable with those obtained at other times, 
either on the same or similar machines. 

> Syoopufi ot a leotute dellvated bef«re the lutituU of PhriScs OQ 
Oeto^ aa by Dr. A. E. Oxle/. * “ ’ 
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Thus, while the report is eminently useful to the 
practic^ fisherman in his navigation in foggy weather 
and in telling him about the ground on wluch he is 
.shooting his nets—each kind of ground is correlated 
with the abundance or rarity of different species of 
fish—^it constitutes the pubhcation of a’ research of 
basal importance in respect to the general erosion of 
the eastern coasts of England. The bottom, while 
influenced by land materM off each e.stuary, shows 
the more gradual passage' from the stones or coarse 
gravels of the English coast to the fine silfof the centre 
and to the continental sands. The causes of this dis¬ 
tribution, so far as present knowledge goes, are attract¬ 
ively discussed—attrition, the grade of material kept 
in motion by different strengths of currents, the cor- 
rdation of the areas with the currents as known by 
independent observations of both surface and bottom 
movements, and so. on. 

To conclude, this publication is a practical fisheries 
report and at the same time a research of very CTfiat 
scientific importance, embodying novel methods of 
treatment of knowledge and suggesting many furtlier 
lines of research; the Ministry of Agriculture and 
Fisheries is to be heartily congratulated on its 
appearance. J. S. G. 

; Textile Industries.' 

The textile industries offer an almost entirely 
unexplored and unlimited field for the research 
physioist, and it is not a question of .searching for a 
problem worthy of investigation, but one of .selecting, 
from the great number of attractive problems pre¬ 
sented, a few which shall form the most trustworthy 
basis on which to build a secure foundation for the 
development of a progressive research programme. 
It should be remembered that physical research in 
the textile world is by no means in such an advanced 
state as it is in the metallurgical world. Although 
in the textile industries many of the research problems 
are of a physical nature, and all have a physical 
a.spect, the number of physicists engaged is only 
about twenty. A brigade of trained physicists 
would be more in proportion to the problems urgently 
awaiting solution. It is .safe to say that there is 
no other industry so much in need of co-operation 
with the physicist as is the great textile group. 

There is one outstanding factor which mu.st he 
brought to the notice of the physicist contemplating 
textile r«;earch, and this applies to textile materials 
in general. The material he has to investigate is 
generally of a mo.st disturbing character on account 
of its variability. The result is that a very careful 
selection or sampling of the test specimens must be 
made, and in many cases very laborious series of 
tests are needed before a result representative of 
the bulk, which is the only material recognised by 
the manufacturer, can be obtained. This fact 
differentiates rather sharply the physicust of textile 
research from the physicist in other industries. 

Slides were shown'by the lecturer to illustrate the 
types of research on which the textile physicist is 
engaged. These included investigations on (i) 
rigidity of the single fibre, a property of fundamental 
importance in spinning ; (2) sorting of sample.? (a) 
to examine the various fibre lenrths in pure cottons 
or mixings, and (ft) to detect what damage, if any, 
is caused to the fibres by the different machines ; 
(3) regularity of threads, a property of great import¬ 
ance in the production of threes for weaving fabrics 
trf fine structure; (4) oscillation, stresses on threads 
such as are met with in weaving; and {5) the 
measurement of the lustre in finished threads and 
fabrics and the relation of lustre to doubling 
twist. 
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University and Educational Intelligence. 

Belfast. —A letter has been received by the 
Senate of the Queen's University intimating that 
the late Hugh Wisnom, of Larne, directed his 
trustees to invest a sum of looof. for the foundation 
of an annual scholarship in the University to be called 
the " Hugh Wisnom Scholarship," to be awarded 
in such manner as the governing body shall decide 
for the encouragement of scientific research. 

Birmingham. —The first award of the Thomas 
Turner gold medal was made on October 30 at a 
meeting of the Birmingham University Metallurgical 
Society, when the Principal (Mr. C. Grant Robertson) 
presented the medal to Sir Robert Hadfield, Bart., 
in recognition of his distinguished contributions to 
the metallurgy of steel. The medal is the out* 
edme of a gift of 325/. by u Birmingham manu¬ 
facturer who desired to perpetuate the meraoiy 
of the work done by Prof. T, Turner in the metal* 
lurgy of iron. The money was invested and is 
held by trustees for the provision of a gold medal, 
to be called the Thomas Turner gold medal, 
which is to be awarded from time to time to dis¬ 
tinguished metallurgists. A portion of the fund is 
applied to the award of a bronze medal and a prize 
of books to a student to be selected annually from 
one of the metallurgical schools of the district. The 
obverse of this medal bears the profile of Prof. Turner 
and on the reverse is the well-known diagram published 
by him in 1885 showing the relation between silicon 
content and tensile strength of iron. 

Bristol. —For the new degree of Bachelor of Agri¬ 
culture, A curriculum extetulmg over five years has 
been pr«^cribed—two in the University, two in the 
recently reopened Royal College of Agriculture, Ciren¬ 
cester, and one in a selected farm. 

CAMBRiDGE.—Mr. H. H, Thomas, Downing College, 
ha.s been appointed University lecturer in lx>tany. 

A grant of 100/. has been made from tiie Balfour 
Fund to Mr. Cyril Crossland, Clare College, in aid of 
his researches into the biology of the coral reefs and 
banks of^the South Pacific. 

Tiic liegius Professor of Physic announces a short 
scries of lectures on the history of medicine. The 
lectures thi.s term will be on November 13 and 16 at 
3 r,M., on " The H 4 ppocratcan Period " and " The 
Alexandrian Period ” respectively. 

London. —A course of two free public lectures on 
“ Problems of Variation ” will be given by Dr. J. W. 
Heslop Harrison in the department of zoology, 
Imperial College of Science and Technology, at 5.15 
on Thursday and Friday, November 22 and 23. 


The following scholarship.s for 1923-24 have been 
awarded by the Institution of Electrical Engineers: 
Salomons scholarship (value 30!.), to Mr. James 
Linton (Heriot-Watt College, Edinburgh); David 
Hughe.s scholamhips (value 50/. each), to Mr. R. 
MaeWhirter (Royal Technical College, Glasgow), and 
to Mr. R.. E. Banks (University, Birmingham). 

Mr. E. S. Eldridce is the first student to pass 
through the Imperial College of Tropical Agriculture 
at 'ITinidad and to secure an apjwintment in the 
Colonies. He left on October 25 to take up tke 
position of farm manager in charge of the Empire 
Cotton Growing Corporation’s Cotton Expmnjent 
Station in Nyasaland. 
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, Printing may now be taken as one of two principal 
Bubjects of stuciy for the degree of Bachelor of Com¬ 
merce of the University of L^s, and in this connexion 
the Le^s Central Technical School Printing Depart¬ 
ment has been affiliated to the University. 

From the Technical College, Bradford, we have 
r«:eived an illustrated prospectus for 1923-24. The 
College provides, in addition to part-time evening and 
day courses, full-time courses covering from one to 
four years in textile industries, chemistry, dyeing, 
■engineering^, physics, and, exceptionally, in biology. 
The teaching body includes 42 whole-time lecturers. 
Special courses in advanced study and in training in 
the methods of research are available, a special 
physical chemistry laboratory having been recently 
equipped for research purposes and additional 
accommodation provided for research in dyeing. 

The annual meeting of the Science Masters' 
AMociation will be held on January 3-3, 1924, in the 
buildings belonging to the House^ld and Social 
Science Dyiartment, King's College for Women, 
situated in Campden Hill Road, W., where, in addition 
to suitable accommodation for lectures, exhibits, etc., 
there will be residential quarters for about eighty 
members attending the meeting. The Association 
has accepted the invitation to partiemate in a joint 
conference with the members of the Royal Meteoro¬ 
logical Society, and of the Geographical Association, 
to be held at Birkbeck College, London, on TJiureday, 
January 3. The conference will discuss the present 
state of knowledge of meteorology and the bearing of 
the science on cognate school .subjects. 

Amongst prospectuses issued by University College, 
Ix>ndon, for 1923-24, is oije of twenty-seven pages, 
devoted to post-graduation courses of lectures and 
p^tical work, including special course-s by the new 
professor of chemical engineering and six courses in 
the rwjently established department of " History and 
Method of Science," by Dr. Charles Singer (general, 
biological, and anatomical), Prof. Filon (astronomy), 
and W. J. Perry (anthropology). In the Rocke¬ 
feller anatomy building is to be installed, in a room for 
cinematographic study of animal movements, equip¬ 
ment de.sigDed in the Marey Institute of Paris capable 
of taking 300 photographs a second of moving 
objects. Post-graduation and research students*of 
the college in 1922-23 numbered 431, including 133 
from outside Great Britain. 

The teaching of civics is receiving much attention 
at present in America. Prof. Edgar Dawson, of 
Hunter College, New York, has contributed to the 
Biennial Survey of Educarion, 1920-22, a chapter 
(published separately as Bulletin, 1923, No. 23) on 
" The Social Studies in Civic Education,” in which 
particulars are given of some developments in this 
field. The new Pennsylvania State course 'in the 
social studies aims at giving effect to a conception of 
" civics " as training in practical good citizenship and, 
as such, a vital part 01 the schooling of every cliild, 
and even " the only justification of the tax-supported 
public-school system." It begins with the first year 
of school life and continues without a break to the 
end of the twelfth year, being adapted, grade by 
grade, to the various psychological stag^ through 
which the normal child passes. The last ftree years 
of the course are primarily intended to train pupils 
“ to investigate, to reason, to compare, to judge." 
To neglect any longer the provision of spedfic training 
in the problems of Americui democracy, the solution 
of which win soon be in the hands of the secondary 
school pupils of to-day, is, in the opinion' of the State 
I department, to render a social cataclysm inevitable. 
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Societies sad Acsdetnies. v 

London. e 

Roytl Society, November G. T. Liddell and 

Sir paries "^herrinston; A comparison 
certain features of the spinal flexor reflex and of i^e 
decerebrate extensor reflex respectively. Comparison 
of the tetani of the knee flexor, evolved by motor 
nerve stimulation and bv reflex excitation, shows 
somewhat close resemblance between them. A 
constant difference is the presence of after-discharge 
in the latter. A further difference frec^iftntly found 
is, the tnyograph records beingaisometne for both, a 
steeper ascent and sharper ascent-plateau turn for 
the reflex. The reflex tetanus, like the " motor- 
nerve *’ tetanus, appears to engage from its very 
beginning the full quota of the motoneurones that it 
will at any time under its further continuance engage. 
The .sleeper ascent in the reflex is due to after- 
discharge setting in early, so that some of the moto¬ 
neurones activated by the reflex cannot respond to 
the immediately succeeding series of stimuli. In¬ 
tensity and not duration in the external stimulus 
is therefore the .sole arbiter of the intensity of the 
reflex tetanus. Similar comparison of the crossed 
reflex of the knee extensor with the “ motor-nerve ” 
tetani ot that muscle shows that the reflex tetanus 
develop* much the more slowly, and that the ratio 
between the temsion developed by the reflex contrac¬ 
tion to a single shock and that to a serial stimulus is 
much less tlian under “ motor-nerve ” stimulation. 
The reflex at its outset appears to activate only a 
small fraction of the quota of motoneurones that it 
will gradually bring int# activity.—J. Barcroft and 
H. Barcroft: The blood pigment of Arenicola. The 
blood pigment of Arenicola Marina differs from the 
hemoglobin of human blood in certain respects. The 
a band of the oxy - hemoglobin is situated i8 A.U. 
nearer the violet and the a band of the carbon mon¬ 
oxide hemoglobin is situated 11 A.U. nearer the violet 
than the corresponding human band. The dis¬ 
sociation curves show a greater affinity for both 
oxygen and carbon monoxide than those of human 
blood.* The affinity for carbon monoxide is about 
70_ times that for oxygen, as compared with 250 in 
man and 140 in the mouse. The possibility of a 
relationship between the position of the bands and 
the affinity of the pigment for gas is discussed. The 
maiiT^nloading of oxygen from the pigment of Arcn- 
icola would appear to l>e between i and 5 mm. 
pressure. The mean oxygen capacity of the hasmo- 
globih per gram of Arenicola is about 0‘Oi-O’Oi3 c.c. i 
A comparison between the oxygen capacity of the i 
pigment arid the total oxygen consumption of the 1 
wonff shows that the pigment holds sufficient oxygen 
to su^ly the animal for 1-2 hours, and protebly 
acts reserve to tide it over the period at low- 
water when its hole is closed.—T. Deighton : The 
basal metabolism of a growing pig. The basal meta¬ 
bolism of a pig has been measured at various ages 
from seventy-five days upwards, and .it has bwn 
shown that in the pig, as in hnm^ beings, the meta¬ 
bolism per unit area is greatest in mid-yonth. ^ This 
increase metabolism in youth seems to be directly 
ascribabld^ groipth; Metabolism a^er the ingestion 
of food reaches a maximum aft^ five hours and then 
declines; The rsafcming of jags for Aaihtenance and 
.growth is discusied, and it» qondudpi ttat the curve' 
of rationing for .growth^awi mamtenance. without 
fattening, c^not possibly beat^thirds jpower curva.r 

Physical Society, June Alexander Roeiefl’ 

in the chair,—F. Horton : The excitation and ionisa¬ 
tion potentials of gases and vapours, The study 
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of ionisation potentials dates back to the discovery 
of the phenomenon of the ionlsatioh of gases by 
collision, but the theoretical importance of a knowledge 
of the least dL&imc^ of potential through which an 
electron must fall m order to fccquife sufficient energy 
to ionise a gaseous atom or molecule on collision with 
it has greatly increased since the propounding by 
^hr of his theory of atomic structure. Bohrs 
theory predicted the possibility of an atom being 
excit^ to emit radiation by the impact of an elwtron 
having energy in excess of a definite minirnum 
amount—an amount corresponding to an " excitation" 
potential less than that required for ionisatwn. The 
experimental methods of investigation may be 
divided into two classes : (r) Those depending on 
the detection of the loss,of energy by the colliding 
electron ; {2) tho.se depending on the detection of 
the radiation or ionisation resulting from the collisions. 

Royal Meteorological Society, October 17.—Or. 
C. Chrec, president, in the chair.—Sir Napier Shaw 
and D. Brunt: Towards a basis of meteorological 
theory: thirty-nine articles of condition for the 
middle atmosphere. The propositions refer to the 
" middle layers " of the atmesphere, or those from 
4 to 8 kilometres above mean sea-level; that is, the 
region lying above Uie effects of the friction of the 
earth’s surface and below the .stratosphere. Owing 
to the normal increase of potential temperature with 
height, the middle atmosphcie possessed of resilience 
and may be regarded as made up of separate aero- 
spheres or horizontal layers which are thermally and 
therefore dynamically distinct. Air will not pass 
from one aerosphere to another without some internal 
source of energy, but there is no resilience for horizontal 
motion within an aerosphere. That a widg field for 
discussion is opened is evident from q^uotation of 
No. 6 as an example : " The chief effective cause of 
tile general circulation between toe equator and the 
poles and the correlated circulation round t^ poles 
w the cooling of the slopes and plateaux of high land 
in the polar regions.” 

Royal Microscopical Society, October 'i7.“-Prof. 
F. J.Cheshire, president, in the chair.—^W. F. CharUa: 
Peculiarities in the development of the ajit's foot. 
On the inside of the lower palate of the snapdragon, 
and surrounding the base of the stamcM, there is a 
scries of glandular liairs containing a viscous fluid ; 
but these capitate hairs cannot be rupturrf by the^ 
ordinary claws of the insect. Within the pulvillus 
of each foot of ants found on snapdragon there appeare 
to be a minute jiair of forcep-like clgws, «dcyciopM 
expressly to enable the insect to grasp and pull itself 
along hairy surfaces. These claws were sufficiently 
sharp to puncture certain minute depressiOM upon 
the surface of the glandular hairs, releasing tte 
viscous fluid and entangling the ant. The depres¬ 
sions on the hairs, which arc covered with one 
epidermis only, appear to facilitate the rupture,— 
M. T. Denne: A new variable light screen for use with 
the. microscope. The instrument consists of a 
cylindrical cell provided with an end p^^to of {^ss, 
and a piston sliding within it bearing, a second glass 
plate arranged so that adjustment with ^pect to 
the fixed plate may be effected by a hijfh-pitch screw 
and nut combined with worm gearing. A coloured 
or neutr^-tinted fluid bft intipduced between the 

piate8» ^Vith stained-prepkatic»w;, tjifr per- 

toe gradual. intm!imcatioft.o#^‘‘toe image of 
^.^rtaia elements at the expense of others ; wth 
‘■'oristaiaed preparationsj it gives incjeased visibility, 
■ 'while dark-ground effects' are distinctly improved. 
The range » from total transmission to nearly 
extinction ^Ihe iflddeAt bum. 
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Industrial ApyUcations Section, October *4.— 

Prof. F. J. Chesf lire, president^ in the chair.—Marie 
C. Stopes: The microscopy of recent coal resear^, 

Early workers like Dawson and Huxley tended to 
treat " coal'' as 'if it nwc a ndiform substance'. , 

Hence arose disputes, and apparent contradictions. >| 
one demonstrating that “ coat was made of spores, 
others saying that “ coal ** was made of wood, others 
of bark. Recent work has shown difierences l^tween 
tile finer bands even in the same lump of coal, where 
only a few millimetres apart one sone may show a 
preMnderance of spores, another a preponderance of 
leaf or stem tissue, and anottier a uniform gluc-like 
texture. The lour main types composing bituminous 
coal arc fusain, durain, clarain, and vitrain. I^f. 

Seylcr has shown similar lones in anthracite by an 
opaque method of examination by reflected light. 

Zoological Society, October 23.—Dr. A. Smith 
Woodward, vice-president, in the chair.—E. A. Spaui: 

ExperimenlB on acceleration of metamorphoses of 
frog-tadpoles by injection of anterior-lobe pituitary- 
gland extract and iodine.—A. Subba Rau #nd P. H. 

Johnson: Observations on the development of the 
sympathetic nervous system and suprarenal bodies 
in the sparrow.—H. C. Abraham : A new sfuder of 
the genus Liphistius from the Malay Peninsula, and 
some observations on its habits.—Mr. A. Smith; A 
review of the lizards of the genus Tropidophorus on 
the Asiatic mainland.—J. G. H. Frew : On the larval 
anatomy qf the gout-fly {Chlorops tcunio-bus Meig.) 
and two related acalyptrate miiscids, with notes on 
their winter host-plants.—A, Loveridge: (i) Notes 
on mammals collected in Tanganyika Territory, 1920-* 

1923 ' (2) A list of the lizards of Hritish Blast Africa 
(Uganda, Kenya Colony, Tanganyika Terntory, and 
Zanzibar), with keys for the diagnosis of the .species. 

Edinburgh. 

Royal Society, October 22.—F. 0 , Bower: Re¬ 
marks on the present outlook on descent. At the 
moment vre seem to have arrived at a phase of nega¬ 
tion in respect of the achievements of phyl^c 
morphology. So far from presenting a tree with a 
single tnm^ the results of comparison offer us what 
appears little better than a bundle of sticks. The 
prospe^ appear depressing to young aspirants, and 
it is said that jff^lctic morphology leaves them cold. 

But this depends very largely upon the mode of 
presentm^t. How, then, are we to proceed in 
inquiry as to the origin of living things ? Surely by 
a contmued. study of morphology in its broadest sense. 

Mr, Tansley, in his address to the British Associatiou 
at Liverpool, advocated the study of '* process of 
de^lopment,”' that is, physiological inquiry: but 
he lightly -Mcognises how “ process ana structure 
continually act and interact.’’ Structure may be 
held as riie recotd of process. Any school based 
primarily on process " and with " record " tielegated 
tO'^e backgqmnd might turn out good statisticians, 
bur it wotM probably fail in converting them intd 
historians. “Provided, however, that the study of 
" process ” and " record," that is, of physiology and 
moiphology, bq co-ordinated-, all may be' weU with 
the future of phyietic morphology. ‘ . 

^ MANCaSSTBR*,.; ; / 

Utersrjr and R^lletqphleal Soei«^,'-Qctoi^ i 
H. aajr: The economic aspect «Niie ftahrc 

The Ruhr is the ,, __ 

Central Enr^. Beforo 'War/iU' 

60 per cent. coal fd&d 16 


outMt of Germany; it was the chief centre of the 
indust^ and iht chief source of ,^e coal-tar 
used ^ tile dye indest^ and of satiate of ammonia 
used in agricultnre. Textitorial changes under the 
Treaty have eidianced 'dte relative iix^rtance of the 
Ruhr in Gennany's natimial economy, The occupa¬ 
tion by the French, coupled with pusive resistance, 
rapidly reduced the economic activity of the Huhr. 
'Reparations deliveries of coal almost ceased, and 46 
French blast-furnaces out of iid were damped down 
between January and April. The Ruhr population was 
maintained by subsidies from Berlin, ^e duloca- 
tion of industry caused by the separation of the R^ht 
and the demoralisation caused Dy the depreciation 
of the currency have steadily reduced the efficiency 
of German industry, until it • can no longer produce 
at w>rld-price8. unemployment is growing; it is 
certain to increase if the Berlin (or any other) Govern¬ 
ment succeeds in floating a new, stable currency and 
checking inflation. It is unlikely that any German 
Government will be in a position to pay any reparations, 
so far ahead as it is practicable to look. The French 
are unlikely to gain any economic benefit from their 
occupation of the Ruhr. The policy, so far as its 
objects were economic, has paid insunicient regard to 
two fundamental truths ; ^t, that the wealth,of a 
country is not a stock of goods that can be seized, but 
the output of an organisation that continues so 
long as the organisation funt^ons ; and, secon^that 
the direction and activity ofljhe industrial organisa¬ 
tion responds only very slowRand incomplgjfely to 
political dictation. 

Sheffield. 

Society of Glass Technology, October 17.—A. K. 
Sheen and W. E. S. Turner: The effect of titania on 
the properties of glass. Batches were calculated on 
the basis of the formula, 6SiO„ ;rNagO, yTiO^, where 
X '¥y The first six members of this senes gave 
glai^ readily; i.e. where the value of y varied from 
O’l to 0‘6. Above o*.8 (i.e. 13 per cent. TiO|) it was 
found difficult to melt ue glass at 1400^ C. A^en 
compared with the corresponding lime and magnesia 
glasses, the titania-containing glasses had somewhat 
lower annealing temperatures, durability similar to 
that of magnesia glasses, and thermal expansion 
slightly less than that of lime glasses. Heat-resisting 
prop^ties were also indicated.—A, Cousen: The 
estunation of selenium in glass. Twenty grams of 
finely powdered glass were mssolved slowly in hydro¬ 
fluoric add and, after standing in the cold, the products 
of decomposition, with the exception of selenium, 
were dissolved by pouring into excess of boiling 
water. The Selenium itself was filtered off on a filter 
pulp pad in a Gooch crucible. From the pad the 
selenium was removed by treating with a dilute 
-chlorine solution (about X/300N), To the» filtered 
solution was added i c.c. of 5 per. cent, gum amble 
and ^ C.C.' of J .p« cent, phenyl hydrazine hydro-, 
chlonde, the whole being made up to 50 c.c. C<fiioidal 
selenium was obtainM> a yehow colour riowly 
developing. ^After half an hour -this [cpiour was 
matched against a standard solution of sodimn^oM^nite 
similarly treated. 
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acid roclre are wsteded as «y^^^lymous. 

ttiat eaiil^raii&ce is not alwaw Jegilstnato. In , 

the new ^asalfiiCatk>n,'''<l0UottjOiiw’>tyi>ee^^*ys, 

classed wiHi locks of the sasm qnatttatiwi^xnineralog^l 

compo8itlon> but wi^ those of tirf same cheniicat 
composition, witii some of which they are hetero- 
morphs.—Jean Pesrin: Radiochemistiy and fluor¬ 
escence. Results of measuremeHts on. the disappear¬ 
ance of " new methylene Wue ** under the actton of* 
light, completing the theory proposed in an earlier 
communication (C.r., i 9 * 3 f P* —I*. Joubin: 

The meeting of the International Council for the 
Ext^oration of the Sea^ held at Paris. An account 
of tile Work done by the committees.—V. Grignard. 

J. Doeufre, and R.’ Esceurrou: The constitution of 
natural methyiheptenone. The ketone exists in two 
isomeric forms, and this has j^ven rise to some un¬ 
certainty regarding its constitution. The authors 
have applied the method of oxidation by ozone and 
have estimated the oxidation products, formaldehjjde 
(with formic acid and carbon dioxide) characterising 
the o-form, acetone the ^-form. Methyiheptenone 
from four different sources were examined by this ' 
method, and it was shown that the natural l^one 
is a mixture of both forms; the a-form is in the 
smaller proportion, about 25 per cent.—Ervand 
Kogbetliant* : The unicity of trigonometrical sene.— 

F. H. v^an den Dungen: Integral equations, with 
several parameters and their technical applications,—. 
N. VasUesco Karpen: The mechanism of hovering 

flight._T. Guillaume : Observations of the sun made ' 

at the Observatory of Lyons during the third quarter 
of 1923. Owing to baa weather, oteervations were 
possible on only sixty-two days during the Quarter. 
The usual tabular summary is given.—Mile. St. 
Maracincanu: A method of measurement suitable 
for a strong radiation. The method described is 
applied to the cases of polonium and actinium.— 
Claude Bonniar: Aqueous solutions of ammonium 
bicarbonate. When ammonium bicarbonate is dis¬ 
solved in water in a closed vessel, there is evolution 
of gas. and pressure is set up. In the present note 
the influence of concentration of the solution and of 
tile ratio of the volumes of the liquid and gas^ phases 
on the pressure is studied, and the experimental 
, results expressed in the form of curves.—Bourguti: 
The preparation of true acetylene hydrocarbons by 
8(^ium amide, starting with 2-3-diDrqmpropylene. 
Hexine and cyclohcxyforopine. The dibrompropyl- 
ene, CH,Br. CBr: CH, ftffepared from ally I brom«^), 
is treated with a magnesium alkyl bromide, RMgBr, 

' under conditions exactly defined, riving the bromid^ 
R.CH, .CBr: CH,, and hydrogen bromide is removed 
from this by treatment with sodium amide. The 
hydrocarbons obtained are true acetylenes, and the 
method' is a general one,—Raymond Delaby: The ^ 
, catalytic dehydration of ethylglycerol.—J. F. Durand: 

' Doable decompositions, in aqueous solutions, between 
inetalHc acetyUdea and salts.—Jean Bordas: A cauSe 
of eftbr ia the lodlbauer method for the estimation of 
• total flitrofen. The presence of tannins in sub- 
EtaoOift>! aiiriysed by this method causes errors due 
' to loSii of jtitjxmi fumos.*-P, 'Gilbert; Th,(| planes of 
Belot: A foife dS ItttentVulcamsp 
in connexion wiiii car^qual^ and tidal waves. The 

expeiinient^f rsprodicbod'W.^a tidri: wave,—E. 

; ■ Ihe growie. m ; 
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. during 
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The difierentiatioB of vitamin A factor we- 


ore- 

venting rickets.—F. Viitoeiis: A disoafl© of the bee 
.(muscardhie) due to JBpowtffto Bomwho produced 
experimentally in bees. e This Inngaa, when present 
la the food, is nidify conantoioated to bees, cau^g 
death within six days.—^E. Roubiud a^ J. Des- 

caAauz: A bacterial agent pathogenic to tbs common 

fly. Battmum Mmda-ttmat. .TbiB new cocco- 
bacillus was isolated from a sftontaneous infection 
which occurred during the study , of StomMys cah 
citrons.. Details are given of morphcfl<^y and 
culture. The domestic fly is very riwrftant to 
bacterid infection, and the fact that it is 'attacks 
and killed by the hew type is of great interest.—A. T. 
Salimbeni and Y. Kermorgant: A new spiro^tote 
met with in the blood of patients suffering from 
measles.—Fernand Wyss 1 variation iA. the mor¬ 
phology and acido-resistance of the human tubercle 
^cillus under the influence of a saponine. 
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I ytAm information on 
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fTear of , 
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.(•l•^ltllIlaIlyIIlg PHpfTM. Pp. viii + MH. (Dos Moillvii.) 

SiM.I.hsonlnii InsliLiition: Uiiitfl Ktatea Natioiml Mukpuhi. Uullctlu 
■ NorUi Am«>iiPAii l..nlw' 'J'uiliary aii<i (iunteiimry IJryoaa Ily 
i-hiluHii'I Cniui and Kay H IJaasliT. Pp.\iH-:i(i2+47 piaiMi. (Wunliliig* 
on • l*ijnl1ng OHlcf.) 76 ri'uK 

SiiiitlixDiii.in liistiluvioii : Uiiitvil Staton NiiLifinul Munomn. Coiilrilm* 
ions fiiiiii lh(* UniU’ii Htatcn National Ilortiaitiini. Vul 23, l^rl 3: 
'iM'.H Htnl Shrubs of Mexion (OxalidaooiP-Tiiriii'ramo). By I*anl C. 
iiKmll.'y p]i. iit + 6J7*K!.s+v-xxvni. OVasliinRiuii t (hiVBruiin*nt l*imtinK 

illKO J 

J'l-iiarlnioiit of tbf interior: Unitml Htatrs flwdogjeal Buncy. 
iulb'tHi 741 • The Lliim Bolts of MasHOchiiseUs aiul Fnrba ol BoHloru Now 
’nik Hii'l WoHtorii tJojiJHn'liotil. By T. NoHon Dulo. Pp vi+7lHfl 
-latos, 81) rotifM. Biiilotiii 761 B : I'ninross llojjoit on a Hulwuifai-o 
ilii'l.v id till' Porsliiii;; Oil and (Ins Ktold, Comity. Oklabnina. Hy 

V. \V. Unhpy. Pp. iv + 28-70-l3 pliiLos (^'anhijigloti. Govoniimwit 
’nntiiix Cfllce ) 

I>o{iarfitiinit of tho tiiti'jior I'hiI/mI Binlea (ionioKical Survey Watoi- 
lUpply I’ltjifli 601 • HurfiMH' Water Miiiiplj <il tho CmlH SiaKw, IH1SI-Hi2<» 
•ait i • North Atliiiitio HioiH- DmiiuiKo. HisIiih. I’p. 1180+2 pUit«K 80 
'‘Ills Wntei Huiii»ly Paper 610; Siirlaec Water Supply o! Uie llnlMJ 
ilat-e., Part l(): Tin- Gieat llnslQ I*]) M i 3IH 1 2 plaUsi. 

..its. Wi^o-Supjiiy Pajtor .’>12 bmtacf Wulei rsnpply ol tlie Umteil 

it.iM‘.s, lul'i Aliii ll‘2u. I'art 12, North Pacilie Slope UraiiiaKn lOisiim. 

I ' l'a'.'i)lr TIhsiiik In Wuililngtnn and Up}><'i' Coliiiiilna Itixer Bhhiii. Pp. 

* 2''2+2 pill OH. 25 eonts. (WaHhington CiiNammenl Printing (itliev ) 
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'•p iH 08. Pannori’ Bulletin No. 18l« ■ IneretBrng the PolaWCrop by 
'ji uying. Hy F. H. (ihittoiidt'ii and W. A. Oiton Pp.nl 22. l•■nvIn»^H■ 
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I'’iiiiiieri>'Bullulitt No. I8'i3: niothes MoUimuhI then (-ontfol By E. A. 
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Ihiimrtiiionl of the Interior UineKU of Bdueatmn. Biillelm, ls't’:i. 
?Ji> J" • Hanipfon Normal and Agneuiliintl hmtuule, il>. Kvolnliou and 
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tviliiinl s. Small. I’ji infSt. 6 eenta Bulletin, 1H2:I. No iW (ton- 
solldatifin null TiAiiHpoilnllon I'loliliflus; Bepoitol the Wecoinl NaMoiml 
I'oiilerenre oti Coiisolidcilion of Knral Sclnmlii nnd Tnmaportcilion of 
PupiU, OleieUmi, t)hiw, Feiirnitiv 2i>, 1028 By J. F Alad J’p 22. 
ftcnilK. (Waahnigton : Ooteiimient I'nnliiig Clih-e ) 
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Soeiatn SlHiiioicjgteA Ualinuii.") Pp 698 (lloma) 

Dejiirttiiant of Sctonlilio amt ImlUHlcal Uesenr'h: MnnioliB of the 
neoiogh'al Survey, Suifiinarv of Progr«->s of the Oeologunl Survey of 
lli'eat liiitmn and Hm Miweuin of Piucfit'itl (leolop for 11*22, with Hejuirt 
if the (leoiogiedl .Sun ey Boanl and Report of tlin Dfrovtor Pp. liH pi4. 
Southampton: Onlmiiife Buriey OHlee; London: K. Stnnfonl, LPt) 
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Diary of Societies. 

MvyiKiY, NovvMHrii 12. 

Hihai (lRufiu*riiU'Ai-SfiniKTv (at liOwtlier Lodge, KeiiHlngtoli Goie), at 
6.- Dlartisslort of two jiaix'Di on iHOhtahy • Doubta on iVrreatnal 
Isostaiiy, Pisif. A. Ale<Bi<i; Abnornml Dcnaitioa in the Wtrth’K Cfiii»t 
dlHi ioHod by Analyala of Cmodelic Data, W. Howm 
BiiiTifiH I’avctlot.fioiCAl. Sm iKTv (KduvHtion Neetioii) (at London l>ay 
Traunug College), at 6.—I’lof. T P. N»nn ■ Tlmldilh+ophy of Gentile, 
lluvAi. SocUKTV or Ainw, at 8.—S. II. DavitK • I'hw Cnllnation of Cocm 
III Bi itisli Tropleal Odoniea (Cftiilor Leetuie.) 

Fahaoay Sociktv (atoiiemii-nl Soeiety), at R - A .1. Allmoinl ami A. N. 
Ciimpliiill: Ttl« Klacti'odoposition ot MuiucaneHe,-S. G1a>wtoiie; 
Cathodic Behaviour of Allnyu. Piirt I. Iron Niekol A11oya--A. L. 
Norbiiry : I’ha Volumoa oi’i'iipied by tlm Solute Atoms in Certain 
Meiullie Solid SoluUoTis and their Cun«<s{iieiil Hardening Effeeta - 
.1. B. Firtli and P S. WatKOit: The C-atalytle Deeoini*osltKm of Ilydru- 
geti Peroxide Rolalfon by Bloo'i CliarrnaL—IS. B. Walker: The l’n>- 
pei tleH of Powdera. PailVllI. The liitlueiice of the Volopity ot Com- 
presuiciii on Hie Apjiarent ComprHNsiblllty of Pnwdi rs.—L. Andeiaon : 
('{.) An InVflatigKtioii of Siiiidurhowiiki'N Ki]untioti aa ap]>lie>i to Ihv 
Coagiilntion of Gold Hyili'osol; (6) The BU'ect otHuctowi on the Bate of 
(Coagulation of a Colloid by an Rlorlrolytfl.—H. H. Pwino and fl, T. IL 
Evana: A UpHtotl <>f nietiinirhig the Bate of Coagnlation of Oilloidnl 
SoItiffblHi olbilwide Uanges — J. A. V, Butler: StudiM In lletoro- 
gaWiin* KqnluhTlniii. i’dili. 

Ruiai. SofiKTV or MEnuuNu (Tropical DiseaaaH and Paiaaltology Hec- 
f'on), at 8.90.—Prof. L, H. Dudgeon : Prnsldeiitlal Addresa,—Dr. B. 0. 
Faunt : Home Biological and Practical AapeoUi of HclilKiownniaHla 
in ChiDa.’<-MmN a. I.e Haa; Tlie eiiiploymeiit of Fasciola Heiwtliia a» 
a Hii^litupi for infected Bnaila’ Liver for the Fairloy i-iwctlon In 
lJllhar/.ia»ls. 

7'£7SR/>/4 F, NovESijiKa 18. 

lN>Tm TK Of Hyoibnb, at 8.80,—Dr. A. M. Rewat: Pure Pood Bnpplkw. 
iNsnri’TtoN PgTRDi.MUM TsoHNiii.ooww (at Koval Society nt ArU), 
nt .6 80 — A iiniar: flallelao-Ooiiidiaii Pole To'4 Vialiing Method*. 
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iKKTlItlTK OT^MaHIKK KMilNMEN, 1 m., at (i.9U. —Au.ioUl llcd DilVIlh-lUII 
on l^per tiy II. J. i’ouiig and E. Wood, on Cast Iron fur Marnie 
ICniniic Caatinga from the MeUtllurgical and EiigiiKieiiiig Points 
irf view. 

lim.ti. PitciTOoKAPiiui Society ok (InsAT Britaik, at 7.—A. C. llanfipld : 

Hninn iiitenwtiugt^iral Miiiiittoiialrom the Meeiiuinc.al Point of Vieu. 
(]nRKKTrliiciiotics>rrcALCLiiii, at 7. to.—T. M. Olloiil: A Talk on Bpidera. 

—J. M'llaon: Ueporton Pruceedniga of the British Assodatiun. 
Ii.i.UMiHAirj.0 Km.iMiEHigii So< ihtv (av Boynl Society of Arts), at 8.- 
Re|>ortM on Progit’AH during the Vaeatiun and Developments in Lamp' 
and Lighting Apidtauea's. 


iVKUNkSDAY, NuvgMJ»ER 14, 

Institution ov Aiitoi(oiui.e Enqineekn (at Institution of Mechanical 
KugimsTw), at (1.8«.—L Murplij . The Mwiikc ol the litteriiiii Cum- 
biistion Kngine and Siigge'tions for its morn eirictcnt application. 
IhHiiTUTiov Of CiiKUlCAi. F.soiNf.Kim (lit Kngiiieera’ Cluii, (.'oventry 
Street.). «t 7,30 - M. B. Doiinlil unci K. D. Hiiniicniaii: A Sbudy of the 
Cnndttiuiut of CoiiHtant Bate of Flow in Filter I'ressus.— M, B. Donald 
mid C. W Tynon : A Study of tho Ab'oiptioii Touei 
liu\Ai. SociRTV of Aktk, at 8. K Balm: Tlie Rlcclnc Tr.insmission and 
Hepio>lucG<iu ol Wilting, Denigns and I’liologiajihs without Wires. 

TliUIiSDAY, NoVRMnsR 16. 

lloYAi. Socimv, at 4.80.-Sir William Bragg and Pruf U.T. Morgan: 
CryaUt Striu-tun- and Cix-iiiical (.‘oiiKtitutioii of Basiq Arylimm 
Acetaioand Propionate. (L 1. TtiyJui : Evperiiiinnts on Ute aotiuii ol 
Solid iPidies 111 notating Fluids —L C Jucksuii * IiiveaMBtiuns on 
)*ara)nagiietiMn at Low Tenipcnitures —L. (j. JacKhon ana Prof. 11. 
Kitmerliiigh Ontira: Tho Magnetic Piu^M-itii-s of SoniB Panunagnetic 
Duitblo KiilpliHtfts Hi Low Temjieiatures -II H. J’ottcr • Some Rxpeii. 
iiienlH on the I'loiioituoiuility of Maas and Weight ~Ti> b' rirul m lu e 
Loid Raihdgh' Fimhcr SiiHjias on tho Ulow of PhosiihoiiiA 
and ib» Extinction hy Moist (Kyg.n. Prof H A. Wilson; An 
Kx|>t>ilnieiit on the Origin of the Kailh'a Magnetic Field Dr 11. 
KobiiiHuii: Tliej+H-ondniy Corpiiscnliii Havs prixluccd by Hiiiiiogfiieuiis 
X-UayK.—I.t -Col. .1. W aitlord. willi an Inlrodnciion liy Piof. T. M 
l.owi) . Home Hofiscthc Indices of Bnnzeiie aini (lycluhcxano-• 
.1. A. V. Butler. Note on the Htgiuliiuiiice of tho Eicctiode I’olenlial 
Hoyai. AF.noHAt.'iicAL Hoiiriv (nt Ho.vit! Boiiety 0! Aits), ut 6 So¬ 
il K. IticMnio' The Theinnslvnainics ol A11 emit KiigiiicH 
iNMii'CTioN o» Mikim.ano M> ui I i'Iii>V (at (ii-ologKill Houict.v). Hi 6 8(1. 
OiiKMH Ai.fhi mv, at M - 

Ho\ai, Sis iKM Of Tkoi-icai. MBtuciSf, AV)i IhM SR (lit H CheinlriH 
Hlroft. W. 1), it S 16.. PiecfslciJ by 11 Diviionstialion at 7.4,6 ol Mtlou' 
8plroch.eie\,—Jfr. .1. (7iik« . )BWsin Kenjrt.t oiimy. 


yhiPtV, NoM^MUKIt I'!. 

luniiTi'TioK OF .Mkciianicai. Knoinkbrh, at 0- W. .]. Kciirton: The 
I’ossibilitleH <>t .Mercury us » Wuikiiig Nulislaiiuil'fur Hitiai) Fiiiid 
Turbines. 

Kuvai PnoTooRAriiio S0CIP.TV of Gkkat BitriAiN, at 7 — J. V. Lyle: 
Beulisin and Heably. 

.UiNion iNHiiTinioH of IlnoiNitf RS, Ht 7 90.—Annual Cleiieinl Mi'eting. 

SOl lRTV OK ClIVNlcAI. IsuiMliV kCheinJCil! Kllgilieeniig Hioilp) (at 
Clieniical Iiidiiatry Club, 2 Whit^ihall Cumt), .it K. — Piof, .}. W. 
HiiiclilAj’: A New .Monn-n ol PuUish, and il.s InduHlrl.'d Exjiloitation, 


FUBLIC LECTURKB. 

SATVRDAY, NoVKsniFu Id. 

iloKNiMAS Ml HKVM (Forest Hill), at 8.80 —Dr. H. K. Iliirrltion; Foidiiun 
ninongHt Havngnii. 


rVK'iHAY, Noik.mher 19. 

Wi.sifiFi.i« CoLUf.'.i., nt 6.1.5.-Ui». TiiliisU: A (Jlimpso of Cxecjio- 
hlomkiR 

Univkiwitv C0U.RIC, at 6.80.—W. J. Perry : Tlie Aims of AtiUiinpology. 


fri'£LVK*!D,4F, Nwiimukic 14. 

Royal Institotb ok Puhlic IIrai.tii, al 4.—W. B. fiiiiith: Tlin 
K\Lia\aKaue« of n Kmoke-pollulwl Atmu.'phca*. 

Univruhitv Coi.lxuk, nl 6.:K).—8Ir JHgadix C. L'n.se: The Physiology of 
rhotasynUiSMis. 

rni’liSlUY, Noysmiikk 16. 

Lonimim Bchool ok Ecsihomich, at S.lUi. — F Pick: The Problem of 
Lond >n Traffic: The ObjectR ami Efluct^ of Tiatlic Conlroi. 


t'klDAY, NovxMnBR 1(J. 

Ihprriai. Institute, at6 80.—E, Amlia ; France and Europe. (iMgunof 
Nations Union Lecliiiu.} 

KtNci'a GuM.BnE, London, at 6.80,—0. E. M. .loHii: The Philcmophical 
Bankgrouod of Muatc and Poetry; The Fuoction of Music. 

Bovai. HoRixtr OF Aati, At 8.—M^or H. Barnce: Hygletie and Arnhi- 
tenure: Preventive Hygiene — UralUi and the Building. (OhiiUwick 
Leeturc.) 

SATURDAY, Notbmbbr 17 , 

Gilaekt WniTi FatLowgRiP (at 8 Queen Square, W.C.1), at 8. —G. 
Mocria: Tho Prohlatorie Survey of Selbome. 

lioHNiMAN MnacUM (Fnnht Iliil). at 9.90.—8, H.'Warren: The Oavn 
Palntinge of Stone ^ge Man In Europe. 
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Small-pox and Va'Ceinafion.^ 

T here is something refreshingly'interesting in the 
new practice of arranging-for the education of 
our legislators -hy means of addresses by experte on* 
subjects in which Parliament is concerned, and Gr. 
McVail’s recent addres.s may be regarded as an admir¬ 
able example of good that may thus be achieved. 

Small-pox has, however, more than a practical in¬ 
terest. Next perliaps to influenza it i.s a disease the 
, epidemiology of which has more scientific interest than 
that of any other disease; and it is unique in being a 
disease in which pandemic outbreaks,—invading man¬ 
kind at irregular intervals in an unexplained ‘manner* 
—can be entirely and have lieen largely controlled by 
vaccination and by the public health measures^which 
circumscribe the action of the virus of .small-poj^. 

Small-pox furthermore is a disease which in recent 
years, and prol)ably also in the past and even in the 
pre-vaccination period, has prevailed as two different 
varieties. One no physician could cure, and one no 
inalapraxis could render fatal to the patient. Thus, in 
ten cities in the United States, of every too persons 
attacked by small-pox in 1922, 28*4 died, whereas in 
1920 the fatality rate in the same cities was only 0*2 
per cent. l-A’idently we are dealing in this experience 
witli two diseases or with two definite mutations of the 
same di.se;u?c. 'J'hat tlie second i.s the right explana¬ 
tion is shown !.>>' the fact that vaccination protects^ 
against the mild as well as against tlie sev.ere small¬ 
pox. In recent years our knowledge of the-milder 
variety of sinall-pnx has greatly increased. It lias 
prevailed w'idely throughout America, spreading from 
the Southern Atlantic across to the Pacific. It has 
invaded Great Britain, and the recent mild outbreak 
of small-pox in Gloucester and the Midlands bclongi: 
to tliis type. 

The mild character of the small-pox in unvaccinated 
person-s in the recent outbreak has raised doubts in 
.some minds a.s to the necessity for vaccination; but 
the following facts show the fallacy of this view. First 
vaccination protects against the mild as against th< 
.severe small-pox. Secondly, there i.s a difference in 
degree of severity of attack,—on a lower grade than 
with the more serious l>q)c of disease,—of vaccinated 
and un\'accinatcd respectively; and thirdly, although 
details of current outbreaks are not yet av&il?iblc, it 
will doubtless be found that, as in the miM outbreaks 
of a few years ago, unvaednated are attacked at a 
much earlier age than the vaccinated.. 

Nevertheless, if it could be certified'tbat-ftH subse¬ 
quent outbreaks of small-pox would be of'this unusual 

> rs< Fight afaitut IHsmu. Smallpox aad Vaccinatlnn, by Dr. John C. 
HcVuL An Addnts to Memban of the Houw of Commou^ In Committee 
I Room No. 14 , July 35 , 19 x 3 . The Ministei of Health in the chair. 
I fLoodou: IiUwtlfiah afid Co.JLtd.) Price 6d. 
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roild type, the necessity for vaccination would be lesS 
urgent than it now is. It might be limited to persons 
exposed to actual infection, or living in the neighliour- 
hood of outbreaks. No such assurance can be given. 
In New York, both types of small-pox have Ijeen known 
to prevail at the same time. Our knowledge of the 
causation of variations in tyj)e of disease and of the 
correlative changes in virulence of virus and in fatality 
of attack is almost nil ; and in practice we must be 
guided bytlie experience of tlie jKist, which .shows that 
Great Britain is liable to be in\aded at inier\'aK not 
only with a relatively innocent tv]>e of small-pox 
coming from the west, hut also with a virulent tyjie, 
hailing from Asia and Africa \V*e cannot afTtird to 
relax our sanitary pnrautions against both tyjx's of 
the disease, nor can wc afford to negh'ct the artificial 
immunity against attack which vaccination affords. 

Whether in the future the secrets of the origin of 
the milder type of small-pox will be revealed, or whether 
it may be practicable to isoUilc the virus of small-pox 
or of this virus a.s organically modified in vaccine lymph, 
and afford a method ol vaccination on a completely 
scientific basis, one cannot propliesy; but meanwhile 
the preventive measures already in our hands mu.si lie 
utilised to their fullest extent, mid these enable us to 
control with absolute lertainty tlie epidemic cour.se of 
smali-pux in its intermittent raids on mankind. Of no 
other disease can tliis be said with equal certainty, 
except in regard to certain tropical diseases, and to 
such water-borne diseases us typhoid fever and cholera. 
In a few years we may find that the same confident 
statement can lie made in respect of diphtheria, if 
parents can be educated to realise the practicability 
of testing their children’s susceptibility to tliis disease 
by what is known as the Scliii k test, and to appreciate 
the equal practicability of securing artificial immunity 
by means of toxin-antitoxin. 

Meanwhile we hope that Dr. McVail’s pamphlet will 
receive wide cirnilutiuii. It establbshes very clearly 
and succinctly the propositions which it sets out to 
prove, namely, that sniall-pox is wortli preventing, 
that it can be prevented by vaccination, that it cannot 
he prevented without vaccination, and that properly 
conducted vaccination is very safe. 


A National Education Week. 

"'HE institution of a national “ Education Week ” 
has been officially blessed by the new President 
of the Dnited States in an impre.ssive Proclamation in 
which, after reciting the benefil.s of education, especially 
adult education, Mr. Coulidge declare.^ an annual 
observance of Education Week to be desirable “ in 
order that the people may think on these things.” 
He proclaims the week beginning November i8 as the 


_-_ - 

Education Week for 1923, and recommends that State 

and local authdrivics co-operate with the civic and 
religious bodies to secure its mo.st general and helpful 
observance. 

Last year, President Harding and 42 State Governors 
issued proclamations or statements on the subject, and 
the week was .siiid to have been a gigantic success. 
It was estimated that the campaign reached 50 million 
people, including 20 million in motion-picture houses. 
It is probably due largely in the enthu.siasm aroused 
by these annual ('ainpaigns that the membership of 
“ parent-teacher ” a.ssoriations increased in two years 
from 189,000 to 500,000. Reciprocally the associations 
contribute enormously tn the success of the ICducation 
Weeks. Without some suirh machinery the effer¬ 
vescence of tlie ICducation Week miglU sulvside without 
leaving any permanent beneficial re.sults. The efficacy 
of Ihi.s kind of propaganda ricfiends partly on the 
interest already taken by the general public in education 
and ])artly on their suggcslihility, ami wliat Americans 
call “ tlie magic of ‘ together 

In England a notaliie suiTe.s.s was achieved last )'ear 
l)y the West Ham Education Week. I'his year local 
weeks have been organised in Nottingham, Ha-stings, 
Warrington, and Gillingham, itnd probalily el.sewhere. 
Sliould an attempt be made to organist* sucli observ¬ 
ances on a national scale in EmglanO. experiem t* gained 
in organising the National Healtii Weeks initiated in 
1013 by the Agenda Club might afford u.scfiil precedents. 
The striking .success of the ICducation Kxiiibitions 
organised in London in connexion with the Imperial 
Education (’onfcrence last July liy the Board of 
Education and tlie Iv^mdon County t'ouncirs Education 
Committee indiaites that a national Ediuation Week, 
il projHTly managed, would appeal to a very large 
public. Many recent developments in the .schools, .such 
as tlie increased attention paid to the teaching of 
.science, drawing, manual training, dancing and other 
j)hysir.al training, dramatic performances, Mnntes.suri 
methods, the use of “ educational ” films, and so on, 
lend themselves readily to exhibitional purpn.ses. On 
the other hand, there are reasons for believing that too 
little effort has been made to cultivate close relations 
lietwcen the schools and the communities they serve. 

During the past twenty-five years the achievements 
of .science have been greater than in any previous 
similar |K*riod of time in the history of the world, but 
less is done with the object of enlightening the public 
regarding them than in the Victorian era. A Science 
Week would do much to promote public appreciation 
of the worth of science, and among other beneficial 
results that might be looked for from such an enter¬ 
prise is a much needed stimulation of interest in 
University Extension work in the field of science. 





" Carl von Linn^., , 

^ LinncBHS (afterwards Carl von Linn£): the Story of kis 
Life, adapted from the Swedish of Theodor Magmis 
Fries, Emeritus Professor of Botany in the University 
of Uppsala, and brought down to the Present Time in 
the Light of Recent Research. By Dr. Benjamin 
Daydon Jackson. Pp, xv + 416 + 8 plates. (London: 
H. F. and G. Witherhy, 1923.) 251. net. 

HOSE who admire the work of Linnseus were 
indebted to Prof. Th. M. Fries in 1903 for a 
new life of his great predecessor at Uppsala. Members 
of the Linnean Society of London now have to thank 
their general secretary for an English epitome of the 
Swedish work. 

Linnaeus accounted himself “ a born methodizer.” 
Ilis contemporaries thought .so too, and this l)ciief is 
entertained still, both by those who appreciate and by 
those who belittle what Linnjcus accomplished. But 
while his work justifies his own estimate, that estimate 
doe.s him less than justice, Linnccus failed to foresee 
that in one country dialectic aptitude would eventually 
so.affect ability to grasp principles ;is to induce dis¬ 
crimination between “ pure mathematics, astronomy 
or any branch of science which aims merely at descril)- 
ing, cataloguing or systematizing,” and philosophic 
activities that afford scope for ” experimenuil research.” 
He could scarcely have predicted that, in another coun¬ 
try, t!ie tendency to see alicad would so affect ability 
to look around that Linnaeus could no longer be con¬ 
sidered a butuni.st. 

'Die Linnaeu.s ot tlie “ Lachesis Lapponica ” was a 
great naturalist of uncommon judgment, with an inborn 
^capacity for observation. The Linn.ieus of tlie “ Musa 
Cliffortiana ” had a decided capacity for physical ex¬ 
periment, which later tasks hindered him from exer¬ 
cising to the full. Liniiieus regarded the improvement 
of natural knowledge for use as important us its im¬ 
provement fqr discovery ; in his travels as a student 
and his later journeys on public commission, economic 
and scientific questions received equal attention. His 
biological study revealed the defects of received classi¬ 
fications ; his economic instinct suggested the need for 
reform ; his philosophic interest in the “ mystery of 
sex ” supplied the means. 

Linnaeus found the basis of method to be the recogni¬ 
tion of natural kinds; the practical .segregation of 
these into sorts and strain.s, and their theoretical 
aggregation into septs and clans. These tasks may 
proceed either by synopsis, which involves arbitrary 
dichotomy, or by system, which entails considered 
aJtangement. Synthetic in mind, Unneus thought- 
system, however cmde, prefMuble to synopsis, however 
complete, and so improved a by-prpdhct of sden^: 
’ 2826, VOL. 112]V 


' iiw^gation as to substitute order for chaos in thp 
domain :of Nature. Linnaeus did not claim that the 
system he outlined on May ii, 1731, when he was only 
twenty-four, added to real knowledge; its purpose was 
to serve economic ends by rendering real knowledge 
usable. Those who decry and those whot excuse the 
artificial nature of his sexual system, alike overlook 
wliat Linnseus taught. His artificial higher groups were 
meant to serve as substitutes for natural ones, only until 
the latter had all been detected. Like his precursors, 
Morison and Ray, Linnjeus strove to decipher the real 
system of Nature. Extending their studies, he laid the 
foundation of that .system, and only refrained from 
applying it in practice lest those who improve natural 
knowledge for use be thereby deprived of a thread to 
guide them through the maze of things. Others have 
followed Linnaius along the path opened up by Morison, 
and have devised systems as workable as the pragmatic 
method of Linnx’us. Modern students of the ” mystery 
of sex ” are, however, at times inclined to think these 
“ natural ” systems almost as “ artificial ” as the 
Linnean ” sexual system.” 

Until Bauhin in 1623 enumerated the plants he knew 
with reference to their names, it was usual for those 
who reproduced old descriptions to devise fresh desig¬ 
nations. Linneeus gave .stability to BauhinV reform 
when, in 1753. lie enumerated the names he knew with 
rclere-nce to the plants concerned. For Linnaeus the 
naming of kinds was a responsibility so grave that he 
made the genus ” a thing of dignity.” The name of 
a sort WHS, for him. nercs.sarily that of its kind com¬ 
bined with a differential statement, and the relation¬ 
ship of a specific to its generic name was that of the 
bell to its clapper or the clapper to its bell. The 
purpose of .scientific nomenclature is so akin to that of 
heraldic achievement as to suggest that the use by 
Linnseus of “ trivial ” epithets, ancillary to yet distinct 
from specific names, may have been taken from the 
older and rigorously disciplined technology whick em¬ 
ploys “ crests ” as ancillary to, although indejjendent 
of, “arms.” Wliile advantageous in applied study, 
these “ trivial ” terms have proved a mixed bles.sing 
in descriptive work. Linnjeus was himself so immune 
against both the juvenile tendency to confuse means 
with ends, and the adult liability to care more for 
names than things, that he did not foresee the later 
retreat from philosophical positions secured by liim for 
science. Histories of natural “ families ” now supplant 
accounts of “ genera ” ; now, the “ trivial ” terms 
deseed by him as aids in economic work are often 
mbtaken for specific names and sometimes treated aS 
entities apart. The efforts to stabilise nomenclature, 
which this abandonment of sound scientific principles 
has entailed, involve results so bewildering that one 
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fervent hope of the applied worker is the appearance 
of another Linnaus. 

British naturalists who know what Linnaeus did will 
welcome most the possibility now afforded them of 
realising what Linnsus was. Thanks to the piety of 
Prof. Fries, our belief in the courage of liis youth and 
the high ■ purpose of his whole career is more than 
confirmed. We learn with relief that the tales of 
injustice done to him were never rouiitenanccd by 
Linnseus, and gather with satisfaction that these acts 
of injustice never occurred. TIic story of an averted 
duel was- evolved from the inner con.sciou.snc.ss of a 
German admirer after both Linnjcus and Rosm were 
dead. The circumstantial a(<ount of his strained re¬ 
lations with Browail is a fable kis impossible as it is 
impertinent. The frigate despatched to recover his 
collections is a figment of ICngUsb artistic fancy. If we 
regret the io.ss of the legend of the gorse on Putney 
Heathj we do so less because of the story than Ijorause 
we learn with sadness that Linnaeus did not love our 
nation. We find compensation in this oj)portunity of 
seeing ourselves as others see us, and Uikc comfort from 
the assurance that iiis feeling was not due to tiie 
insular reserve, not to say frigidity, which marked his 
reception in Great Britain in 1736. The many acts of 
kindness subsequently done to liim by both, effaced 
from his memory the original misjudgment, by Miller 
of Ids capacity, by Dillenius of his aims. What Linnaeus 
was unable cither to forget or forgive was that the 
English should have permitted Sweden to purchase, for 
the paltry sum of 15/., the pricelcs-s West Indian collec¬ 
tion of Dr. Patrick Browne. 1 /Ooking back through 
the mist of yeans to 1758, we may perhaps pardon the 
generous indignation of Irinmcus at English philistinism. 
We can at least apprcciute liis feelings, and if we do 
not share his anger, this is only because we know' that 
the spirit he disliked is us rampant now as it was when 
Linnaeus lived. 

Fortunately, Linnasus was spared tlie knowledge that 
this spirit is not peculiar to our nation. Inwoven in 
the web gl his scientific thought we find a silver thread 
of faith in Divine Providence. But, along.side this, 
there lay a thread of darker hue. For the guidance of 
his son, Linnaeus noted instances, in his own experience, 
of “ Nemesis Divina." Was tlie feeling aroused by 
English disrespect towards the collection of Browne 
the reflex of a subconscious dread lest like disrespect 
be shown towards his own ? Fate ordained that the 
collection of Linnaeus should come to England, and 
Sweden knows that it has been guarded here with all 
the respect and care that Sweden has shown towards‘the 
Jamaica collection the study, eff which ^caused. LhinsBUst 
to neglect “friends, relatiohs^.l^ude and fatheriaad.”' 
History, for once., can Doint to a case in. which the 


- contemphtioa of parallel mjmes hasiixte&sad mutui 
regard, and .has helped to pement the ties that iini 
• two kindred and friendly nations. 

Chemistry of the Metals. 

(1) A Treatise on Chemistry. By the Rt. Hon. Sir 
IL E. Roscoe and C. Schorlemmer. Vol. 2: The 
Metals. New edition completely revised by B. Mouat 
Jones and others. Part 1. Pp. xv + 829. Part 2. 
Pp. viii-|-83i-i565. (London : Macmillan and Co., 
Ltd., 1923.) 50J. net. 

(2) Metals and Metallic Compounds. By Ulick R. 
Evans. In 4 vols. Vol. t : Introduction, Metallo¬ 
graphy, EIectro-(!hemistry. Pp. xii-f 468. 211. net. 
Vol. 2 : Metals of the “ A ” Groups. Pp, xi + 396. 
i8i-. net. Vol. 3 : The Transition Elements. Pp. 
xii + 270. i4,s*. net. Vol. 4; Metals of the “B” 


I Groups. Pp. xii+350. i8y. net, (London: E. 
Arnold and Co., J923.) 

(1) '''p'HR lust revision, 1013, of volume ii. of 
A Roscoe and Schorlcmmer’s “ Treatise ” 
carried tlie volume up to the largest convenient dimen¬ 
sions for binding. The present revision has resulted 
in llie separation of the volume into two parts, each 
containing some 8uo pages, as compared with nearly 
1000 jxiges in the volume on tlie “ Non-Metals.'* Once 
more the revision has been carried out in such a way 


i as to preserve fully the original character of the work, 
and many readers would Irave been disappointed if any 
otlier policy had been adopted. On these lines much 
valuable new information has been included in the 
volume, which will continue to occupy an unique place 
in English chemical literature. 1 1 is, however, a mattei 
of opinion bow long this policy should be continued, 
in view of the increasing extent to which modern 
inorganic chemistry is being developed on physico* 
chemical lines. Sooner or later, it will probably be 
necessary to introduce equilibrium-diagrams in the text 
and to deal with ciicmical processes in which reversible 
actions are used on a more definite physico-chemical 
basis. 

The revisers have been perhaps a little too careful 
in retaining old matter in the text. The full details 
whicli are still given of the Leblanc soda process and 
of the Bessemer process for steel arc really of historica! 
interest only now that the last Leblanc plant and 
Bessemer converter have been shut down. It is a 
question whether- they ought to be retained as a part 
of the systematic teaching of chemistry- merely because 
; a gteeration will^probably elapse before ,they cease tc 
.^be the subject of.poasihle^^^e^ns |nL fi^minationsi ' 
The crystajkigr^phic secfioiU ofr^e book have been 
revised bv lilfr.. Barker : but it is a oitv that the 
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new illustrations are so easily distinguished from the 
old by the rougher way of reproduction. The spectro¬ 
scopic sections have not received a similar revision, and 
do not therefore give a correct impression of the modem 
position of the subject. Thus the apparatus “ best 
suited to ordinary chemical purposes ” is still apparently 
that of Bunsen, and his recommendations fur mapping 
spectra arc retained. Again, modern work on spectral 
scries will obviously occupy an important ]x)sition in 
the next edition, but is very barely touched upon in 
the present issue. The descriptive chemistry is, how¬ 
ever, as good as ever, and tlie new edition cm he 
heartilv commended as one of the best available Ixioks 
on this ajipt'Ot ot ttic .st iemc. 

(2) Mr. Kvans's four volumes on Metals and 
Metallic rompourals " cover a few iiages loss than tin- 
two parts of \-ol. u. of Rostue. lie has tlu- advantage 
of starting </<• nmm and lias made iree use nl this liberty 
by dcvchiping fully the chcnmal (wints that are of 
special interest to a metallurgist. Tlie hook is, how¬ 
ever. dolinilcly a chemical ratlicr Ilian a metallurgical 
treatise, since the eompounds of the metals are de- 
si.-ihed as fully as thi elements Iheinselves. To one 
who is interested in the liro.idcr a-nn-its nl the siienee, 
it is ncvcrlheless ref resiling to lind a ihapter of the 
introduction given up to geo-chemistry. This intro¬ 
duction is followed b\ clupter.s on metallography and 
electro-ciieniistrj. wliicli lomplcle the first of the lour 
volimn's. 

The.* sysU'nnUir dfSiTiplion ot tin’ individual nicuU 
and tlicir (ompounds in the remaining three volumes 
is very wisely liascd upon the long jicriods r.ilher than 
the short jieriods of Meiidelccf's ilassilication. In this 
wav the natural seijueiice of alkalis, alkaline i-artlis, 
and earths (rare or nllierwisc) is preserved, while 
(opper is grouped with the heavy metals In which it 
is closely allied. The "eighth group" metals occupy 
the third and smallest cohiine of the series, svhile the 
second and lourth volumes deal with the elements 
whieli nr<-ur in the earlier and later octaves of the long 
periods, together with their obvious homologiies in the 
two sliort periods. Tliroiighout tliese volumes the 
impression is niiiintained lluit the author is a geo¬ 
chemist and a metallurgist as well as a chemist, and 
that he has an up-to-date knowledge of modern 
tcclmical operations as well as of pure, rhemiral science. 
His references to technical and seiiii-tcchnical literature 
are likely to prove of special value, since, although 
literature of this kind may be of relatively transitory 
importance, it is much less accessible to the ordinary 
chemical student than the literature of pure cheirastry, 
to which existing text-books form a sufficient guide. ^ 
In view of its special characteristics, Mr. Evans s 
treatise does not enter into direct competidon with 
NO, 2820, VOL. 112] 


any other work on chemistry, at least in the English 
language. It will probably appeal in a special way to 
chemical students with a leaning towards the practical 
side of the subject, to metallurgists and to engineers ; 
but it will also serve as a work of reference by means 
of wliich eheniists in general may trace out items of 
interest which arc nut noticed in books of a more 
conventional type. It can therefore be highly com- 
mendt*d as an original work of more than average 
merit, on the prompt completion of which the author 
may he congratulated. 


Alpine Tectonics and other Problems. 

(1) Die Cnmilliigcii der alpiimt 'J'eklomk. Von Fr. 
llerilseh. I’p- v + aso, (Berlin: f.ebruder Bom- 
traeger, 192.!.) y-'- hd. 

(2) dcologie mm tViirllcmhe.i-g itehl Ilohenutlletn. Von 
Prill. l>r. K. Ilenmg. Er.ste Lielerung. (Handhuch 
der Geologic und liudensrluilw Ik-utsihlands.) Pp. 
iii + 216. (Ilerlm: Gebruder Boriuraegcr, 1922.) 
Uw 2(i. 

(3) IhunJ^uf^e cttJfr vcrgleichevden Smikunde. By Prof. 
Dr, \V, llalbl'uss. Pp. viii -I- 354- (Berlin : Gebnider 
Homlraeger. 1023.) J5',,3d. 

(4) (iciMiwrphoiiigy of AVre ’Zealmid. By Prof. C. A. 
Colton. Pari 1. Systeimitie: an Introduction to 
the Study of Land-forms. (Si-w Zealand Board of 
Scu-ni-e and Art, Manual No. .p) Pp. x + 462. 
(Wellington, N Z.: Doiiiimon Museum, 1922.) 

221. 61/.; paper, iSt. 

eurrenl thi-ories of Alpine slrurture arc 
1 based on twomami-xplanations. According 
to one. Alpine luoimtains consist nl hands of the crust 
which h,ive been crumpled by contraction consequent 
on the diminishing size ot the earth. Ai-cording to the 
si-i-onil c\|)laniuion—the Vnsliifkung nr the swallowing 
theory id Sclnvinncr--a band of the crust sinks into a 
lower zone, and there imilergoes intense eomprcs.sion, 
ai-rimipamed by the metaiiiorpliisin ot its roeks. 

Dr. F. Ilei-ilsch, of Graz, di.scu.sses these two 
hypotheses in a. masterly .survey of the principles of 
Alpine geology'. He deals mainly with the Eastern 
Alps. The treatment is very technical and would be 
ea.sier to tnlliiw if illustrated by a general sketch map. 
The first part of the book eunsists of a series of essays 
on the principles of rock folding ; he therein discusses 
the nature of gcosyndines, of local and widespread 
movements of the crust, and the formation of fore- 
deeps. In his account of the widespread or epeiro- 
genetic movements he lays stress oil the oscillation 

i which often accompanies variations in coast levels 
1 He thtn discusses the phenomena of folding, overfoldmj 
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and overthrusting; he deals mainly with observed 
examples, as he regrets that tendency to consider 
folding from general principles which has often led to 
a geometrical rather tlian a geological treatment of 
the problems. He next deals with the behaviour of 
rocks under pressure and gives an excellent account of 
dynamnmetamorphism, mylonitisatiun, and the plas¬ 
ticity of rocks. 

The largest part of the book consists of an account 
of the structure of th<‘ Alps in which tlie author insists 
on the “impossibility” of tlie overthrusl theory in its 
present dominant form. He supports tlie “ swallowing 
theory ” wliich represents the crust of the eartli as being 
under conditions analogous to tliosi' oi the atniosplu're. 
In certain areas, which cnrresporul to the anticyclones, 
the movement of the material is upward, leading to 
the formation of volcanoes and the rupturing of the 
crust. In other areas, wliicli corre.spond to cyclone.s, ' 
the crust moves downward, producing fold mountain ' 
chains owing to the lateral pressure, and also wide- I 
spread raetamorphisrn. Overthrusting ine.vitably takes ' 
place in the suhsiiding urea, but the thrusts have a more 
limited horizontal extension than is claimed by the 
upholders of the Decheniheonc, wlueli in its extreme 
form Dr. Heritsch describes as' mere plmntiisy. Tlu* 
.swallowing theory is, howcwr, not inconsistent with 
the genenil contraction of the eurtii. It in fact renders 
that process more probalik* l»v rejecting the inuiiense 
horizontal overthrusts which are too great for contrac¬ 
tion alone to explain. The deformation of tlie earth 
by contraction indeed supplies the power which is 
required for regional uplifl.s and causes the sub.sidcnccof 
the intensely crumpled bands whicli have formed the 
fold mountain chains at different places at successive 
periods in the earth’s history, 

Dr. Heritsch’s book is an able and sane statement 
on a complex brani’h of geology. It should be a useful 
corrective to the exaggerations of one .school of Alpine 
geologists. 

(2) North of the Alps lies the province of Wurttem- 
l>erg, which has been affe<-tc(l by some of the Alpine 
movements but presents a marked contrast hy its 
comparatively .simple though varied geology. The 
province has played an important part in the history 
of geology. Tubingen has been one of the great 
geological schools of Germany, and, as Dr. Hennig 
reminds us, both Kilima Njaro and Kenya were dis¬ 
covered by men of Wurtteniberg, though they were 
both at the time in the .service ol a British Missionary 
Society. The richness of Wurtteraberg in fossils made 
it one of the chief centres of German palaeontology, and 
the museums of Tubingen and Stuttgart are so rich in 
types that they have attracted generations of geological 
pilgrims. The province includes one, ol the‘ most 
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typical series of Jurassic rocks, an illuminating group 
of pygmy volcanoes and structures throwing light on 
the physical and glacial geography of the northern 
Alps. 

The comprehensive summary of the geology of 
Wurttemberg prepared by Prof. Hennig, of Tubingen, 
is therefore welcome, as it gives an up-to-date summary 
of the German Jurassic system and a guide to the 
hx'alities made famous hy the work of Quenstedt. The 
firstparl has been issued, and it deals with theorography 
and with the stratigrapln up to the end of the Jurassic. 
The tvko sections of this pari whicli will be of widest 
interest arc the account of the Trias uith its rich 
development of the Muschelkalk and of tiie Suabian 
Jurassics, which include the rich coral reefs for which 
the locality of Natheim has been especially famous. 

The book Is illustrated by two excellent coloured 
maps, one of the orograph\’ and one ot the geology of 
WurlteinlKTg, by many clear duigram.s of the pala^o- 
geogra])hy ami lateral variations of the rocks, and a 
correlation of the Englisli and German Jurassic 
deposits. In the author’s classification of vallc5's. p. 7, 
he uses the term “isoclinal valley ” fur those in which 
the dip is the same on both banks owing to the ^•allLy 
having been eul in an im.lined sheet of nx k. 'I'liis term 
is so likely to be confused with an isoclinal in whirlt 
the equal dip on Imlh sides of the n.sis is due to over- 
folding. that it is to l)e hoped that tlie nc'w usage will 
not be generally adiqited ; fur such valley.s eitlicr the 
terms utiiilinal or hoiiioehnal are a\aihtl)le. 

(3) Forels “ Handbuili der Sec'nkuiKle.” the stand¬ 
ard lcxl-i»ook on the ph^siral geography of lakes, 
was pul)lished in i()oi,.so that anew w(»rk \\,is de.siralde, 
and the previous writings of Prof, ilalidass, of Jena, 
have shown, by his wide knowledge of the scattered 
literature on the .subject, that lu: is especially competent 
for its preparation. His hook is luised on tlie principle 
that the essential feature of a lake is its water and not 
its l)asin. Hence a larger part of the volume is devoted 
to the pliysics and chemistry of lakes than to the 
nature of their Ijasins. lie discusses the movements 
of lake waters due lu thermal changes, and to seichc.s, 
and variations of the shore lines caused by the tilting 
of the crust. There are short cliapters on the optical 
and arou.stical projicrties of lakes, including in the 
latter the “ Barisal guns,” which appear, however, to 
be due to sei.smic influences on delta deposits and to 
have no connexion with lakes. The mirage effects in 
some Hungarian lakc.s are illustrated graphically by a 
series of views taken at intervals during the day. 
There is an especially useful summary of the chemistry 
of lake waters. The chapter on the biology consists 
of only two pages ;• it considers the relations of some 
. animals living in deep ; lake£' and' accepts them as 
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survivals from a cold-water fauna which had a wide¬ 
spread distribution at the end of,the glacial period. 

In dealing with the variations of lake levels, Prof. 
Halbfass discusses the asserted dessication of the con¬ 
tinents. This view he dismisses most emphatically. 
The fall in level of many lakes he attributes to artificial 
influences, and he holds that lakes in all parts of the 
world show that tliere has [)een no general lowering of 
their level in historic Limes. He refers especially to 
Lake Chad, whicli he says is jilaced in the first line by 
the “dessication fanatics.” He holds that this lake 
gives them no support since Marquardsen has shown 
that lor eighty years after the visit <i{ Denham ({.^. from 
1824 to 1^05), tlie boundary of tiie lake has remained 
essentially liie siuiie. In dealing with this pn)l)lem he 
refers to Druckner's thirly-fivi'-ycjir climatic cycle 
period, wliich he says is not confirmed by tlie evidence 
of the lakes of at least lour of tlic continents ; yet he 
holds that there is an actual elimali(' period, which is 
^ree times us long us the Uruekner period. 

In the chapters on t!ie distribution and origin of lake 
basins Prof, llalbfas.s reji'cts their glacial origin, except 
in >0 far as many of them occupy hollows in drift, or 
are hold up by imiriiine darns. Tie rejects not only 
llte glacial origin oi deep rO('k basins but of many ] 
hikes of the Maltie Plain for wiiicli glacial denudation 
seemed far more prolnible. He adopts tlie views of 
Wahnsclmffc and jenlz-seh tliut ttic.se ha.sins arc due to 
tectonii .sulrsidetu'cs, and in some cn.scs. such as that ot 
the Roga.sener i-uke in Posen, the basin, lh<High now all 
covered with drilt (ie]X)sils, was pre-glacial in origin. 
In dealing \Mth this prolilern T’rof. C'otton’s l>ook (4), 
winch is a general suinninrv of pht'siography illustrated 
by cxamplc.s ironi New Zciiland, is less in aenndanee 
witii recent opinion ; ior he represenl.s the New Zealand 
fiord.s as glacially <'nL troiigh.s of which the lower parts 
have been rill<‘<l Iry tlie sea. They appear to agri'c 
with tlio.se oi Norway, where tlie overwhelming balance 
of opinion is in favour of tlie prc-glarial age of the 
fiords. Prof, (lotton has an exceptionally fa.srinaling 
subject, as New Zealand is especially rich in clear 
examples of geographical processes. 

The book is well illustrated and his views are dearly 
stated. It illustrates the growing extent to which 
some schools in Australasia arc dominated by American 
opinion ; thi.s fact, in the case of gtxigraphy, is easily 
explained by the attraction of that logical scheme of 
geographical evolution for which we are deeply indebted 
to Prof. W. M. Davies. The extent to which British 
work is overlooked may be judged by the bibliography. 
Of the 59 memoirs quoted only five are British, and 
they date from 1802 to 1876, the latest contribution 
in this list by any British worker being Thomson's 

paper on the wind^s,o^jivl«*s.^y 
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Theorie der Kristallstruktur: ein Lehrbuch, Von Prof, 

Dr. Artur Schoenflies. Pp. xii + 555. (Berlin: 

Gebriider Borntraeger, 1923.) i8f. 

Apart from its obvious indispensability to the specialist, 
this new edition of the author’s former “ Krystall- 
.systeme und Krystallstruktur(1891) would seem to 
bear a character of wider significance, as showing that 
wisdom is justified of her cliildren. There can be few 
such signal instances in science in which an abstract 
and apparently unvcrifiable tlieory ha.s been .so rapidly 
brought witlun the ambit of the experimental method, 
and proved to be equal to all demand.s. It is, there¬ 
fore. pei-ulinrly appropriate that one of the original 
founders ot the modern Liieory of cry.stal structure 
slioidd return to Ids subject in the light of rceent 
X-ray developments. By including a discussion of 
those jKiints in wlucli the theory is .still ahead of 
experiment, the author contrives to confer on his work 
a new prospective value. 

'I'hc book is, of course, mainly concerned with a 
systematic development of the 32 classes of symmetry 
and the 230 jiossible wavs in which matter may be 
jmiperly disposed throughout tlie space occupied by a 
crystal. Tlie general arrangement is necessarily much 
the same as liefore, but tlie exposition has been vastly 
improved in at least one particular. The former edition 
was .solely addressed to the mathematician, to whom 
the addition of anything of the nature of a diagram 
(unle.ss it take llie spedil form of u symlwl) would 
presumably impede the working of pure thought. The 
present work is rather directed to the crystallograpKer 
and X-ray analyst, and is tlierefore illustrated with 
.structural diagrams, pruisi'worthy alike in quality and 
quantity. 

In view of the existeiu'e of sucii an authoritative 
treatise a.s the Braggs’ “ X-ray.s and Crystal Structure," 
tlie author has refrained from entering into any account 
of the practice of X-ray investigation. It is, however, 
evident that the actual rt'sults arc fully appreciated, 
for consideral>le s|xu'e. is dev'otert lliroughout the text 
to a svstematie Ireutment ot the relations between the 
nuinl)er of particles (a.s also their symmetry) and the 
variou.s pohition.s they occupy in the structure. More¬ 
over, a sjK'cial chapter is devoted to space-partitioning 
and the packing of e<jual spheres ; whilst another, 
})ossibly the most important of all, deals with selected 
ra.ses investigated i)y X-ray workers. Tliis inevitably 
Iciids to a discussion of the possible influence sub¬ 
atomic structure may exert on the physical manifesta¬ 
tions of a crystal, and to a final conclusion that the 
only pcissihle way of further progres.s is along the path 
of experiment. 

It may l>e added, in conelu.sion, that those qualities 
of dear imd concise expression, wliich have always 
made Dr. Schoenflies’ writings the most favoured 
original source in the domain of crystal structure, are 
fully preserved. By bringing out .so valuable a work 
in the face of obvious contemporary difficulties, both 
author and publishers have placed a wide-spread body 
of workers under a debt of gratitude, which they cam 

.'.scarcely discharge. • 

. ■ T’ xr -D 
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The J^i'w Natural History: Being the Tioeniy^FiJik 
fiohcrt Boyle Lecture delivered before the Jumor 
Scieniific Club of the University of Oxford oh 6 tk June, 
1923. By Prof. j. Arthur 'I'homson. l*p. 19. 
(London : Oxford University Press, 1923.) is. net. 
In tins relreshin;5 and stiinulalinR addre.ss Prof. J. 
Arthur '[’homson plearls for tiie retention of t!je term 
naturul Iiislury us u designation htr the study of the 
habits and surrounding's of anim.ds ;uid their inter¬ 
relations with one anotiier -the new nulunil history - 
and for its rnori' lK)n<jtiral)le r(‘( o'*jjilion as a well- 
defined and integral dc'purtnn nt ol bitdo^irul .seienc-e. 

Out of tile usiKs of the old ull embrann}; .vienee of 
natural history, the author traee-S the "rowlh of the 
new science under tlu- ijinuence of vuiious factors which 
have moulded its development. Chief ainojifi these is 
the recognition and apprc'latmn of the great faii. of 
the inter-relations oi ]i\ing organisms in the web ol 
life and tlie external linkages U-tween ajumals or 
animals and plants- the ceiitrul Darwinian idea of the 
correlation of organisms. ’Ihis has given direction and 
stimulus to tlic studv <ii natural hlstoiy and hjrm.s one 
of the guiding primijihs of tlie new .siiemc. No less 
important is the new .ind more precise stientific out¬ 
look on the question ol animal behaviour, due to the 
work of Ix»rd Aveburv, PonuuKs. and espenally Idoytl 
Morgan, who laid tin* firm found.ilionN id an experi¬ 
mental eomparutive ps\( hology, and to Loeb. who ha^ 
done so much to lUniloji the queslion on tin- jdusio- 
logical side. Crum the .somewhat chaotic mixlure of 
anthropomorphism and automatism tiiere has emerged 
a prei'ise seienee that distinguislie.s instinctive from 
intelligent behaviour and both from trojjisms am) 
forced movements. 

A tliird factor which has given pretision to the ob- 
servutions of the field naturalist ;m<l a new signifieam e 
to his facts is the idea of evolution. With this as a 
working liypothesis tlu; student of natural bistor) 
has lieen stimulated to rllscoxer liow a jiarlicular 
structure or fum’tion is fitted to a pariieular ^iUlation, 
and the study of adaptations has develojM'd into an 
important and exact si ience. 

Tlie vision of tite n<‘W natural history as a study of 
“ animal jXTSonalities .it \'arious levels, os creatures 
with mental a.spects. a.s ugent.s that seek after well¬ 
being and .share, in their own furtlier evolution, as 
threads in a quivering web ol hie” is indeed an in- 
vSjhring one. Prof. Thomson justifies Ids jilea, and the 
recognition which lie asks for cannot be long withheld. 

Alternaling Current Klcctrual Engineering. By AV. T. 
Macciill. Pp. viii-t-493. (Lxmdon; University 
Tutorial Pres.s, Ltd., 1923.) 155. 

A FAIRLY complete resume ol practical alternating 
current theon' is given in this work. In order to keep 
the subject matter within the limits of one volume the 
explanations have to be made very concise. It is 
therefore more .suitable as a class book tlian for reading 
by the private student. It covens a very wide field. 
The theory' is now beginning to crystallise, and so 
numerical examples have been introduced which will 
enable the student to test the thoroughness of bis 
knowledge.’ 

The book is on the whole, tycll written. The author 


sometimes gives Te.sults as if they obviously followed 
from the given premisses; for example, in describing 
how two induction mmors ^re connected in cascade, he 
say.s that the supply mains are connected to the stator 
ol one motor and its rotor is used to supply power to 
the .second .stator. “ The rc.siilt is that the .synchronous 
.speed of the combination is that of a motor whose 
number ol ixiU's is equal to the sum of tlie number of 
|K)Ie.s of the two motors.” This Is a hard saying, 
and w'c hojie few readers will accept it without 
trying to make up some proof lor tiiemselves. If 
the autlior made the distinction betwi'en “ average 
j«»wer ” and ” instanl.ineous jiower ” clearer the 
jiroois of tlie two and three, wattmeter methods 
would be greatly improved. At the foot of page fii 
a reference is made to tlie iiLstantaneous value of 
tlie average jxiwer. A vector jiroof is given of the 
llire(.*-\<iltnu'ter method ol measuring jiower, and it is 
stated that it should not Ik- used unless the wave, forms 
are nearly sine sli.qK'd. The ordiimry- algeiiraical proof 
shows at once that it i.s true, however distorted tlie 
wave forms mu\ be. I'he Ik-hrend definition of the 
leakage tailor ol an mduclion motor is given, and om^ 
of the methods desi-rilied of cletcrinining its value is 
liy Belin-f‘N(lienl>urg‘s formula, which apjilics to a 
(olully different di'finitioji oi leakage factor. 

Pojmlar I'allacies E.vfdained and Corrected (^vtih Cajnous 
liefcrenees to .dulhorilies) lb A. S. i‘L Aekennunn. 
Third edition, l^p. \vi4 9S4, (London: Tlie Old 
\Ve.stminster Press, 1923 ) \2s. (>d. net 

To every one who has made a sjH-iial study ol any 
particular br.inih ol human knowledge there must, at 
some lime or another, have come a leeling of surprise 
at the large number of errors whali e.xisl in the pojmlar 
mind regarding liis own, and therefore presumahb' 
e\er\' otlicr, suliject The pre\'ious editions of this 
book liave proveil of immense xalue in helping to correi t 
the, many errors which still persist in sjntc of ilu: 
j^rogress of popular education and tlie many (len-iec-.s 
now used for the dissemination oi accurate infonnation. 
A very real welcome is, iherelore, assured for tins, the 
third edition, which ba.s lieen so e.xtcnded in st'ojie 
tliac it has become almost a new work. I'iie number 
ol fallacies dealt with has iieen increased from 460 to 
1350, and the>ic ro\-er practirally every branch ot 
human uitivity. Indeed, so wide is tlie field I'ovcred, 
that ft rm lewer may lie jiardoned tor jiaying particular 
attention to tliose sections liy which he may expect to 
lie Ixst able to judge of the value of the whole. Jm- 
ginecring, general science, and astronomy receive tlieir 
lull share ol attention at the author’s liands - as might, 
indeed, be expected from one whose quulification.s lie 
particularly in the first-named .subject—and a clu.se 
perusal of these .sections has abundantly demonstrated 
tlie jiainslaking accuracy oi the author’s work. As 
Sir Richard Gregory jioints out in an appreciative 
intniduction, a valuable feature of the book is the 
constructive Work which it does in giving the truth of 
any matter concerning which an error Is exposed. In 
conclusion it should be mentioned that the book is 
written m an eminently readable style, not unenlivened 
with touches of genuine humour. It is, moreover, well 
printed and may be cordially recoftimended as a useful 
addition to ^ Hlvary of general knowledge. 
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Heat and Energy. By D. R, Pye. (Clarendon Science 
Series.) Pp. xii + air. (Oxfcjrd : Clarendon Press; 
London : Oxford Univ«isky Press, 1923.) 5s. net. 

As stated in the preface, this book is not designed to 
be a text-book in the ordinary sense of the word. It 
is intended to be read by the iidvanrcd schoolboy to 
supplement the detailed instruction he has received 
in the class-room and the Uborator)'. with the view 
of imparting a broader cnnt'cption of energy in its 
different forms. Tlie first six idiapters an* devoted 
to heat, the chief plienomena licing described and 
explained with less detail than is customary in the 
ordinary text-book. 'I’hc relaiiun between heat and 
work is then dealt willi, folhtwed by chaj)tcrs on energy 
as light and sound. T!ie remaining jxirt ol the Iiook 
is taken up with jiraclK al applications ol energy in the 
production of power, warming, ventilation,and icfrigeni- 
tion, the ])rinci))les iiu'olvcd being thavrly explained. 

On these lines tlx* autlxjr lias produ«*eci a \cry 
readable volume, hut it is diiheult to see why he 
tails to give an areount ol ciertneity a.s a lorm of 
energy, as in lIicm' da\^ almost eveiy Imiv is interested 
in ekxtrieity through the imxlnim ol “wireless” A 
further addition, in tlu* lorm of a tew pages on the 
ineasureinenL o! high tempenilures, might la* reeoin- 
incnded, nut only Ixs-ause ol the practical imiM.nlainc 
01 the suhjec't, but also ior tla* interest it creates in 
the iniiul of the young student oi sc ienee. Ai>art Irom 
Liicse omissions, howeser. there is no doubt that the 
careful reading of thus book by an intelligent m'IiooIImiv 
would gbe him a miuli wider outlook than that 
])rovidcd bv the ordinary te\t-l)ook. C. R. f). 

7 'hc Ihiiui' of f.ifc. J»y IhneltK'k fslHs. Pp. xiv + 340. 
(l.ondon, Bombay and Sydney: C'onsuide and Co., 
Ltd., 1023.) 12.S. net. 

XiiK main contention in “ The Dance of Life ” is that 
life IS an art, as its cspiessions in morals and religion 
(which the author calls “ mysticism ”). in writing and 
thinking, and evi*n in seieme, me arts, appropiialely 
typified by the art ot dancing. Life, in all its forms, 
is creative, the result ot an Impulsive outflowing. 
Accordingly, rigid laws, externally inijmscd, are really 
inap})licahlc to it. 'I’lic dynamic is refractory to regula¬ 
tion [)y the .static, Wliat law there is must needs lx: 
from within ; the formulation of tlie impulse of whicli 
it is tiie law. Mr, iiavdock Kllis is not liie only prophet 
of this doctrine in recent times ; and, indeed, its under¬ 
lying thought is a very old one indeed—^a thought never 
quite forgotten even when the dynamic movements 
of reality were cauglit and crystallised in the slalir 
formula of philosophy and science. But it is none the 
less, when stated in isolation, a paradoxical view; and 
not least .so when it is ajijilied to a .solution of the social 
problems of tiie present day. Yet “ The Dance of 
Life ” is a very .stimulating and, indeed, clmllenging 
book, in itself a work of no mean art. Though in 
appearance roughly flung together, its several chapters 
have a single thread of thought—the view to which 
allusion has been made—running through them all. 
Philosophers of many schools.and men of science alike 
may find much to disagree with in^his book; but none 
can read it without interest, and few without some 
profit. • ' 
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Th£ Subject Index to Periodicals, 1920. Issued by the 
Library Association. F: Education attd Child 
Welfare. Pp. 29. (London: Grafton and Co., 
1923.) zpr. net. 

The Library As.sociati«n maintains in this section of 
its Subject Index the high standard of quality of the 
earlier issues, but when one compares it with the 
American “ Readers' Guido." the 1919-21 volume of 
which was published last year, one cannot but regret 
tliat the English Index is so deeply in arrear. It is 
true that it gleans over a mucii wider field, but it is 
(jiic-stionable whether it would not be better to speed 
up the work even though this should necessitate some 
restriction ol the sphere ol op( rations. In this Educa¬ 
tion ami ('hiltl Welfare section, jirofessional and 
Urhnical education, mental tests, the teaching of 
< iti/.enship, languages (especdally Latin), economics, 
geogra])liy, mathematics, and religinii.s education all 
figure largely. 

The articles indexed undei .science teaching are 
chieflv from the School Science Rmew and Parents* 
Reineiiu but include some from llic Rmw Pidagogigue, 
Science Monlfily, and Natiirt*. The quarterly Educa¬ 
tional Record fiublished by tlie American (‘ouncil on 
I'klu<al!on does not ap|K’ar to be included within the 
.scope ol the work. It contained in 1920 important 
artitlcs by President .\ T. (Tadlev, Prof. G. D. Strayer, 
Dr S. P C'ajK-n, and otlier well-known authorities, 
which might witli advantage have been mentioned in 
the Index. 

Outlines of the Calculus for Science and Engineering 
Students. By Dr. 'I'crry Thomas. Pp. 127. (London : 
.Mills ami Boon, Ltd., 1922.) 3^. bd. net. 
MA.s'Vstmlents will find Dr. Terry Thomas’s laLe.st book 
ol l•on.sidc^able value, not for private study of the 
subjeil, but also for use witii oral lessons and for 
rc'visinn ])urposes. Altbougli Ur. Thoma.s’s brevity is 
a wcltoiue change ln>m the prolixity of some recent 
matliemaliial text-books, it is yet too pronounced a 
feature in the present volume, reducing the subject- 
matter almost to the tabloid lorm. The course is 
nevertheless a very suitable one and the examples are 
well (hosen. 

One or two criticisms of detail may perhaps be 
useful to the author if a second edition is called for. 
The. “don't” ot p. 10 is transgre.s.sed by the author 
iiimscH on pp. 34, 75. etc. Students sliould be taught 
to distinguish between ordinary and jiartial differentia¬ 
tion as regards syinliolisni: it saves a good deal of 
trouble. The example rho.sen on p. 80 to s’how the 
“ impossibility ” of separating x and y i.s rather 
unforluiuile. S. B. 

Supplementary Notes on Gravimetric Analysis for 
Lkgnmcrs. By W. Lowson. Pp. vi + 58. (London: 
Ia)nginan.s, Green and Co., 1923.) 2.f. td. 

These note.s arc intended to he u.sed in conjunction 
ivith regular text-books. There are many valuable 
hints on practical details, and items of theory which 
arc not easily found by students. The book will be 
found useful by those ^ginning quantitative analysis 
(the calibration of volumetric apparatus is included), 
and its moderate price will commend itself to students. 
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Letters to the Editor. 

[TJu Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the ivriters of rejected manuscripts intended for 
this or any other part of Naturk. No notice is 
taken of anonymous communicaUons?\ 

Tho Polarisation of Double Bonds. 

In tlic Scptcwbcr nimibor of the Philmopkical 
Magazine Sir Joseph 'i'lioioson hns applied the theory 
of electro.static iiKiuclion lo explain tlie mechanism 
of polarisation of donhlt' hfjiuls anti of tho orit'iitation 
of substituents in the benzene senes. 

Electrostatic induction is wind we have inuiRinod 
to be re.spon.siblc for the “ f»eneral ” electrical effect 
of a substituent by jirodm-ing a kind of drift of 
electrons in the molecule as shovtn in the scheme 
Cl - + 0 , + (^•')^ _ + _ + 0 

and we have atlnbuted the .superpc^cd allcrnalinK 
polar effect to other causes, and predominanllv to the 
laws of valency in their application to polarisetl com- 
lexes. In such a system .is that dcpiclwl alx>ve. Sir 
oseph Thomson su'j’j'csts (p. 511) that as the result 
of the existence of the ela'trostatic doublet between Cl 
and C], electrons will crowd into C-j from <X, an<l into 
C, from Cj, and thus an altcrnalmR condition will be 
brought aliout in the ciiain. Hut for the same reason 
that elesctrons pass fnmi C. into C,. it would seem to us 
that electrons should also pass from into C,, and the 
effect W'ould llien be continuous although diminishing 
in degree along the chain. The precise manner m 
which the difficulty is overcome is not <]iute clear, but 
we gather that Sir Joseph I'homson holds thal 
electrons may pass from one carbon atom lo another, 
if these are joined by a double bond, but not if they 
are joined by a single bond, which view would requm* 
the acceptance of the Kokule benzene formula in its 
simplest form, and would be contrary lOj^ill the indi¬ 
cations of modern resi'archcs on the conjugation of 
etliylenic groups and on mtra-annnlar laulomcrism. 

A much more obviou.s, though not more serious, 
objection to Sir Joseph Thomson’s method of de¬ 
duction of the aHernale effect is that while it leads lo 
the right ro.sult in liftv percent, of the ca.sc.s,it knwlsto 
the wrong result in the; remaining fifty per cent. I'or 
example, the direction of polari.sation of the <loublc 
bond in vinyl chloride, the example which Sir Joseph 
Thomson himself selects, is just the opposite of what 
experiment indicates. 'J'hus, h<5 provides the c.arbon 
atom which is attacberl to the chlorine with a greater 
dcn.sity of electrons than tlu* other, ns indicated by the 
symbol CH.^ CH*C 1 , where the lower dotted line 

represents, .say x electrons, and the other represents 
2 - X electrons, the wiiole symbol thus indicating an 
augmented electronic density on that side of the 
double bond which js nearest the chlorine atom and. a 
decreased density on the other carlxin atom. 

Now, it is easy to see that this process tends to 
produce a positive charge on the CHj carbon and a 
negative charge elsewhere, and conseipiently the 
carbon atom of the CH., group should, if anything, 
attract negative ions, and tlie product of the action ' 
of hydrogen chloride on vinyl chloride ought to be 
ethylene dichloride CH^Cl - CHXh Hut, as Sir 
Joseph Thomson correctly states on p. 508, it is the 
carbon atom to which halogen is attached in a sub¬ 
stituted ethylene which attracts negative ions. Were 
it proposed to escape tills dilenima by assuming that' 
the atom with the diminished density cd electrons is ' 


positive ion or radicle of the reactant, then furthe: 
difficulties emerge and, for example, in the group 

CgsQ-C.^'O, it would be necessary to postulate a 
passage of electrons in the direction indicate^d by the 
arrow in order to reconcile Sir Joseph Thomson’s 
theory of the mechanism of induction with the experi¬ 
mental fact that invariably C;, is the atom which is 
found attach<xl to the negative rudicle or ion of the 
reactant. Without going into detail it is obvious that 
similar considerations apply to orientation in the 
benzene series 

Finallv, the classification of atoms as “ chemically 
active ” or “ chenucaJly inert,” according as there i.s a 
defect or excess of electrons rcs]iectivoly, is unsatis¬ 
factory, since both types appear to be reactive under 
the correct conditions. Charged centres in polarised 
molecules are analogous to charged ions and it is 
difficult to see wliv the comjianson should not be 
extended to their reactions. A. L\p\vokth. 

K. KoiiissoN. 

The UniversUiy, Manchester. 


River Pollution. 

Tiih Salmon and Fre.shwaLcr h'lshcrus Act. 1923, 

I will come into operation on January 1 next, replacing 
the many Acts, In-gpining with that of j8<>[, winch 
have b(?cn franieii to r(‘gulale the hshenes of our 
inland waters. 'I'he first (>f the sene.s contained a 
clause relating to the pollution of rivers, nn<l this 
clau.se has up to now been jiractically the only 
statutory contiol we luive had It was nunforced by 
the KivtV Folliilum I’revouliou Acts, and this legisla¬ 
tion was sufficient foprtwent .sow.ige being poured 111 an 
unfreated slate mio nviTs, but not into fstnanes, and 
it jirovcd in<“ffoctJ\M- m prevtmling poisonous cHUients 
from uiduslruil lomerns contaimnating both. 

Tlie new Act clolines r.ither better the nature of the 
pollution which will be regarded as an offence (Section 
H). empowers fisherv boar<ls to institiiLe proceedings 
iiTuler the River Polliilion I'revention Acts, 187b to 
TK93 (Section 35). and •firovide.s (Section 73) for c.ises 
binng tried ladore the nearest court of summary 
jurisdiction. 

Tlie rivers in the ineanlime ha^'e been allowed to 
get into a serious stale of deterioration, due To the 
great develojmients of population and of industries. 
(.)ur legislation lutlierto has jireveniecl any undue 
conlAmuiation by sewage of the non estuarine parts 
of the rivers. It w.xs really strong enough to prevent 
pollution by effluents from eoinrncrcial works. But 
the dominance an<l importance of the industries have 
been usually overpowering, with Hie result that many 
of our rivers and .streams have been allowed to get 
•SO severely polluted that they are almost, or altogether, 
devoid of life. The estuaries, with the growth of 
industries and of towns and cities, have been e.xposed 
to pollution from trade eftiiients to a greater extent 
than the river, and have had to carry a steadily 
growing burden of sewage. The result, as is well 
known, is that some estuaries are so badly polluted 
as to prevent the passage of migratory fish, and 
many others have got near the same state. With 
the advent of the new Act wc have inherited an 
interesting and important problem, a problem which, 
like previous legislation, is a product of the industrial 
growth of the Victorian periew. 

Already some progress has been made by experi¬ 
ment and inquiry to state more distinctly the problem 
and the solution. The^^Ministry of Agriculture and 
-.Fisheries has"ahownfits sympathy apd its appreciation 
^of the by appom^ 
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by instituting Sub-Committees for some of the 
important watersheds. But it is difficult to under¬ 
stand the attitude of the Ministry of Health and of 
medical officers. At two recent inquiries relating 
to new se\vers which were designed to discharge 
sewage untreated into an estuary, the representative 
of the Ministry of Health admitted that the estuary 
was already overcharged with sewage, but .said that 
the new sewers would not alter that aspect of the 
question, that the estuary was so bad now that il 
would by this addition be verv little the worse. 

The medical officer goes further. He says the 
deaths of the lish in tlie estuary are caused entmdy 
by trade cilluents, and that we should get more 
powers to {leal with such pollution. As for the 
sewage, he will tell you that no matter how great 
the quantity it is not unhealthy, it is not in any way 
related to the destruction of fish, and he will prcMluce 
statistics to show that the healthiest parts of the 
county and the city arc jnsl. where the sewage con¬ 
tamination is heaviest. 

Without attempting at present to deny the truth 
of his e.vtraonlinary statements or ])resiimmg to 
explain the reason for his making them, il ought to 
be pointed out tlial, even if he is right, h«‘ is arguing 
that it IS not necessary in any case to treat sewage, 
and therefore that authorities everywhere should lie 
freed from ihv necessity and the ex]>ensc of doing so. 
Indeed, wo should not lose siglit of the fact that if 
the killing of the fish in the nver from whatever 
cause proceeds to the phase of practical extermina¬ 
tion. an nnporl<in< and essential feature of the river 
will come to an end. nor of the probability that the 
authorities tlinuighout the watershed will object to 
being subjected to an e.vpcnse no longer necessary. 
The river m such a case would be converted into a 
sewer, a condition which is alreadv met with m some 
of our estuaries .un! rivers, 'riie river iKiards. on the 
other hand, are desiicnis to jueservi' the rivers as 
rivers, and to save them from becoming sewers. 

The experiments which have been made with refer¬ 
ence to tlie estuary of the Tvnc have dcmonstratwl 
plainlv (l) that it is over polluted with sewage; (2) 
tisat It IS Ircqnentlv little better m composition than 
the liquid outflowing from the sewers; (3) that the 
sewage in the region opposite Newc<i.stlc is the cause 
of a .serious diminution in the quantity of di.ssolved 
oxygen; (.j) that the oxvgcn frequently dcsc.ends 
below the limit necessary to .sustain fish life, and is 
only restored by fresluds from the nver; (5) that in 
consequence, during dry wcath<*r conditions, many 
deaths occur, either by direct poisoning or by the 
lack of oxygen. It has been proved by experiment, 
moreover, that the sewage alone will cause death, 
and that it may be dinvtly poisonous to fish. 

It is oln ums, therefore, liiat in the case of tlie Tvne 
and many other rivers of oiir country, Ixith the river 
and the estuary will have to be cleaned. In the case 
of the nver, trade effluents will have to be treated 
to prevent any poisonous effects. The estuary is far 
more imporLant, for at present it is liable to provide 
an impfts.sable barrier to fish. The solution of the 
problem is not an easy one, but it will have to be 
faced some time, and, we hope, before the barrier 
becomes so great that migratory fish will have ceased 
to enter the river. 

Even with the powers conferred by the new Act, 
little wUl be accomplished unless with the sympathetic 
co-operation of the authorities and the owners of 
works. Already they have' showg a strong disposi¬ 
tion to 'help in the inquiries and^in taking steps to ' 
minimise the effects of the effluents. < As soon as it 
is clearly realised by/ajl- 

necessary, it be «o difflcadtfto in<kcate in 

whst direction it. proceed. ■ A, Mssx.^ ; 

NO, aSIJdi «ot. iiaj ' 


The ** J ** Phenomena and X-iny Scattering. 

In a number of recent papers, Prof. A. H. Clompton 
brings forward what purports to be a Quantum 
Theory of the scattering of X-rays. 1 venture to 
think that this theory—or more correctly system of 
rules—^lias little connexioiv with the phenomena of 
X-ray scattering as I observed it nearly twenty years 
jqjo. and a.s 1 still know it. T do not wish to "write 
of the incoasistcncy or illogicality of the theoretical 
assumptions, for they arc probably as well known to 
Prof. Compton as to the mo.st careful reader. Prof. 
Compton seems to hope that, m spite of this, tiie truth 
will emerge. Hut I am compelled to state a few signifi¬ 
cant fads which are not common knowledge. 

Kcigarding the experimental observations establish¬ 
ing a dilfercnce between the primary and the second¬ 
ary radiations observed {as.suiued by him to be scattered 
radiations), l-shoidil like to jioint out that they date 
from the earliest experimen ts on the subj ect {see Sagnac; 
Barkla,/Vw/. Mag., 1904; Beatty; before those to which, 
he refers). It is vor>’ easy to detect differences in the 
l^enetrating powers between the primary and second¬ 
ary (.scattered) X-radiations as ordinarily measured. 

The greatt'st <hfficulty has been experienced by 
experimenters, not m establishing a difference between 
the primary and secondary radiations, but in showing 
that they are at all similar. They have not always 
realised the conditions essential for this. The necessity 
of using soft X-radiations in order to obtain evidence 
of the i^urcst scattering and the almost perfect agreo- 
ment witli the cUvssical 'riiomson theory, I have 
eniphasised again aud again, There have been 
various reasons for this, some obviou.s, others long 
since observed but only recently stinlied. The super¬ 
posed radiation e.xcited in the scattering substance 
by the swift electrons con.stiLiiting the .secondary 
corpuscular radi.vtion and the jiossiblc emission of 
further unknown fluorescent X-radiations are among 
the obviou.s. For many years now I have known 
of a further and more important source of error; 
this IS connected with what 1 have called the "I ” 
radiations. <hscontinuiUes, or transformations. The 
important fact, whatever its explanation, is that a 
beam ol X-rays in transmission through matter under 
certain cnticiU cotulilions becomes considerably more 
lilisorliablc botli m that and other substances. We 
liavo made scores of experiments of various kinds 
on this abrupt transformation ; more will be said 
of It elsewhere. What concerns uR at present is that 
this IS of such a magnitude as would be accounted 
for by an absorption aud re-emission of the radiation 
with an increased wave-length of the magnitude 
retjnircd by Compton—aliont 0-02 A.U. But this is 
m the direction 01 propagation of the primary beam; 
and experiments do not .sc'em to support this view as 
to the nature of the change. Absorpt ion in this region 
evidently depends upon factors other tlian wave-length 
and atomic number. This is the J discontinuity which 
f mcnlionctl in 1916 (Bukerian lecture) and again with 
Mis-s While 111 1917 {Phil. Mag., Oct. 1917). 

Wc can now certainly .say that these J trans¬ 
formations not only mifiht produce, but actually do 
produce the softening which we have observed in the 
scattered radiation in many experinient,s at any rate. 
It is not unreasonable to suppose that it is the 
explanation of the changes observed by others, not 
only in the region of wave-lengths over which we can 
make a definite test, but also over the range of shorter 
wave-lengths, over which we are not at present able 
to get control. 

It is impossible, in the ^ace now at myrdisposal 
."to give.fuft evidenceior.this;, but the only rational 
.i'eOsoUiiioft%ibbAt\^ii8'lQl^{OTiriation is not 

' fcL' oi scatter^g but in the subsequent 
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transmission oi the scattered radiation through the 
radiating substance and through the absorbers. 

I-*rof, Compton apparently did not read between 
the lines of a communication to the Philosophical 
Magazine (Barhla and Mrs. Sale, April 1923); but 
as the results do not suit his formula he makes a 
suggc.stion of how sucli results might have been 
obtained by very incompetent experimenters. May 1 
now suggest to IVof. ( ompton that, in addition to 
taking other very olivious prcc.autions, he miglit also 
use soft radiations, very thin ratiiators, and very thin 
absorbers. I do n(»t tlimk he will then have miKh 
didicultv in obtaining scattered radiation very like 
the prnhar)' and very dittercnt iroin what wouUi he 
given by Ins formula 

Regarding the Iranstormations of radiations of 
.shorter wave-length, I will onlv ‘'uy tlial it is much 
more difficult I0 olil.iin anything hk<' equality of 
poiietratiug power helweeii pnin.iry and scattered 
as usually detect«“<] , hut an e.splauation of this 
can be given,--not tin* nllimatu explanalion, but 
again in terms of tiie J translorniations 

Further, let us examine the iheory of thi' rei'oiling 
declnins. Giving tiie Compton formula the best 
chance of succc-ss, (.onsKicr ssliat would happen to 
the electrons in hydrogen wimh rcqnne htllc imergy 
for their extraction Tliese elei-trons scatter as 
much as a similar tiumbcr in other substances (Harkla 
and Crowther). simple calculation shows lh.1l when 
the iv radiation ol tin is (‘inplovnl, (lu* n^coil electron 
should produce an ionisation of the oidei of j/jootli 
part of that produced m air hy the same X-r<idiations 
through the onluiary long-range electrons Now 
Shearer m tliis laborahiry o!).s<;rved in hydrogen an 
ionisation as iovs as o-onio of llie uini.saiioii m an , 
and remarked on the strong prolwbility of this Ixnng 
an over-estimate 1’his would lie of the right order ol 
magnitude for Die idicct of long-range eleclnms alone 
Where then is the eftcct of ionisation by Compton’s 
scattering eloi irons ■’ it ap])arently does not exist. 

The evidence C'oinpton used ami oblaintsl from tfie 
study of 7-rays is ncccssariiy much Jess trustworthy; 
the expcrnuenters have probably ncvcT - nuleed cannot 
have—realised the many possibilities of error. Any 
transformation to a softer tvpt‘—or at any mle 
something equivalent to that- would entirely vitiate 
the results obtained liolh in absorption ami scatlcring 
experiments. Without wishing to detract from the 
merit of the work, one may justifiably point out the 
difficulties of exact measurement in this region One is 
led to ask : Are experiments on the diinmulion of 
scattering really trustworthy ■* Accurate they camiot 
be; they may be entirely imsleHdmg. Thus in ca.seK 
we have investigated, Compton’s formula holds neither 
for the apparent change of wave-length, nor for the 
energy of the recoil electrons. But we can quite easily 
get many of the dTecls of the kind Compton considers 

It is possible llmL tlie J transformation which we 
have observed will be exjfiaincd by a Ihwry hearing 
somfis,resemblance to that of (.'onqilon for so-calhil 
scattftcb^ This would lie supported by the evidence 
of C. T. R. Wilson’s “fish-tracks.” it seems un¬ 
fortunate that Frof. Compton should have apjihed 
the term scattering to a hy]iothetical process which 
is 90 essentially different from the scattering of 
X-rays as ordinarily known. Tlie important con¬ 
clusion is this—^the results of experiments on scatter¬ 
ing and the Thom.son theory explaining these are 
absolutely untouched. 

Many of the experiments upon which these con¬ 
clusions have been based were obtained in coUkbora- 
.tion with Mr. Khastgir and Mr. Stevens, in addition 
to those already mentioned. ' C. G. Barkia. . 

University of Edinburgh. ; ' ‘ ' 
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Scientific Names of Greek Derivation. 

I AM glad that Sir Clifford Allbntt, in Nature for 
October 20, p. 590, supports the spelling ” deinosaur,’* 
altliough Owen wrote Dinoaauria. Only a week ago 
I heard a university student pronounce the word as 
“ dinnewaur.” Wherever pronunciation can be helped 
by correcting current forms the coiroction is obviously 
of service From this jiomt of view' we may pardon, 
even if we regret, Miocene and Pliocene. No one, 
however, has uttempU“d to wTite “ Fiistocenc.” We 
have for some centime.^ converted live Latin forms 
ae anil ae {for the Greek ai- and 01) into the forms 
<c and (F HI manuscript and m print ; but this has 
no classical authority and can be abandoned with 
much advantage, as ^la^ been done m moilern Latin 
texts. The Grii.'kdiplM hong orsenn-diplithonge/ could 
not well Ik* shortened mto one letter m our .script, 
anti this fact provides an mconsistency for those who 
join a and o to c ui transliterations from Greek or 
Uitin. Where the word has become anglicised m 
form, as ctenosarc. or where, like ctiencnchyina, it is 
not a generic or specthc name, the diphthong no doubt 
will reniam eoinpouiidcd ; but we may. 1 think with 
wisdom, write Cm-k'ptyelnum and Taenia. Mt^en- 
llienmn is a case that necsls attention The British 
Museum, whuli has an honourable vested interest m 
tlie mortal remains ol this fascinating i feature, writes 
theoaiul the < sop.iralcly. The Americans, and now 
the Japanese, adopt the i-oinpoiinded lorm 

l)r J^. C, I’urscr. to whom 1 confide nil mv'' classical 
troubles, tells me tliat JUTotlotiis (Jkiok li., I 4 y) give.s 
the lake in the I'ayfini as /; At/w-v h Mo(/*tos. named 
from a king who wouM ajipear in T.atui as Rlooiiss. 
C. Stcphaims (“ Dictioiianum histoncum,” a i>. b*.Li) 
jinnls” Mmri<lisslagimm ’; but here again thosojiara- 
lion of the o and <■ vs*ouhl srmn advisable. I confess 
that I always write ('aiito/oie in pLoU'reiU'e lot'aeno- 
yoic or C.i’no/.oi(, tlumgli 1 in* i onforms best with onr 
general u.sage This term, lunvei er, never had a Latin 
form, and m.iv now be regcii-cled as an Ji^riglisii word 

As 1 lemarked in inv note 111 Nait'kI’. lor July 7 
(n. lo), it IS now difficult to lie logical Tlie Knoy- 
clopa'dia Bntannica gives us an urtnle on Deino- 
liicruiin. but male's us look under di lor demosaurs. 
I'oUowing Sir ('httord .Mlbutl, let us hei]) prononncer.s 
- and printers -where we < an 

ClRHN’vii.f.K A. J. Colic. 

C^iirricknuHcs, Co. Lublin. October 28. 


Is the Pentose of the Nucleotides formed under 
the Action of Insulin ? 

In a letter to Natuue lor June i(), p. 810, Messrs. 
Winter and Smith directed attention lo Liieir observa¬ 
tion that the Idoixl and certain other tissues of the 
rabbit wntam. after injection of insulin, a substance 
which reacts as a carbuhviiratc towards the a-naplithol 
test, but lias no roiiucing action on cojipcr salts even 
after acid hydrolysis. Commenting on this they say: 
“ It seems possible that the carbohydrate content of 
the anunal body may be not apjireciably diminished 
after large doses of insulin. The above facts w'ould 
suggest tiuit the sugar stored in the body as glycogen 
is converted into this peculiar form.” 

If I understand the suggestion correctly, it is that 
this unidentified carbohydrate substance is formed 
from glucose under the influence of insulin. If this 
is so, it should be present in normal bl<»d and other 
tissues, but absent from those of diabetics. 

Tackson has rectetly shown y. Biol. Chem., 1923, 
Ivii. 121) that adenine imcleotide occurs in normal 
haman Wood, i I have lavi^’T^orded its occurrence, 
ipj^etber- with nnueotide^ iti the pancreas of 
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the dogfish (/. Biol. Chem., 1921, xlv. 263), and 
pentose compounds, which have in many cases been 
identified as nucleotides, and are probably always 
present as such, have been found distributed through 
a wide range of animal tissues. 

Is it possible that the carbohydrate substance re¬ 
ferred to by Messrs. Winter and Smith is of a nucleo¬ 
tide nature ’ The nucleotide.s give the n-naphthol 
test, but tliere is a possibility of the pentc«e con¬ 
stituent, to which the reaction is due, escaping notice 
on testing a solution after acid hydrolysis for reducing 
power, especially if only a small quantity of niatenal 
is available, moderately strong acid is used, and the 
hydrolysis is carried out in an open vessel at the boiling- 
point, since, in these drcunistances, thcpentascreaihly 
goes over to furfurol and is lost by volalihsation. 

1 hazard the suggestion for this reason I have 
recently found that the tissue of the islet gland in a 
typical teleost fish [Of^hiochm eUmgatus, Chrard) is the 
richest in pentose compounds (nucleotides) of all the 
tissues of the body, notably richer than the /.ymogenous 
])ancreatic tissue Since il has been shown that the 
islet gland in snoli iishes is iiornologous with the isles 
of I,angcrhan,s in the nunnmahau ])ancreas, I have 
suggested, in a paper on tiie subject winch is shortly 
to appear in the fourtuil oj Htohgtcal Chnm\try, that 
it would be justifiable to infer from this tlial the 
general high jieutose content of the pancreas m 
mammals is due miunly to the prcMmee of the isles 
of Langerhans. 

With tiic view of tracing a connexion between the 
high ])entosc (oatent of the islet tissue and its func¬ 
tion of insulin production. I liavi' made use of tlie 
hypothesis, put forwaid hv Meilbron and Hollins 
(Kep Hnt Ass , io>2, ,v»0) to evplain the formation 
of comjiomuls of tlie Cf, sinies from thosi* ol the 
siTies Hi plants, that hvtlro.w'niethyl-fiirfuraldchydc 
is first iormed bv loss of water, ami this goes over to 
K memlier ol Ihe ('r. senes bv respiratory oxidation 
■J'lns transtormalion would s<’em to necessitate the 
ire-fonnation i’ll an uetivated form of giucosi', ain( 1 
lavc suggested that the phinl hornioiie. ghieokimn. 
deseuliecl 1>\ Colliji {/ nii>I Lhrni.. H)23, Ivi 513) 
jirobablv jieifornts the tuiittion of atlivation 

If this !•. so, and pisUose is fornuHl m tin, aminal 
organism Irom activated glucose tiy .1 simihur series of 
steps as IS postulat eil for jilants,It seemst<niulicate a con¬ 
nexion betwi'en the production ol insulin and the high 
cnnceiUration of pentose compounds in the islet tissue 

If there IS auytiung in this uiea it may also lie 
ajiplied to explain the prcxliiction of pentose coni- 
jiouiuis HI the tilood and other tissues under the action 
of insulin, and it wou]<i be mterestnig m this con¬ 
nexion to lietcrnime whether adenine nncleolulcoccum 
in the blood of <liuhctKs. C. iSivKKruiV. 

Marine Biological Station, 

Nanunno. Ihitish Columbia, 

Uebrber 15. 


An Uncommon Type of Cloud. 

THERii arc many .striking cloud phenomena winch 
may be reganlcd as local. While the same general 
laws of cloud formation pre\'ail in all climates, yet 
some forms, while not radically different, display 
varying degrees of magnitude or intensity in certain 
parts of the world. 

The form known as “ mammato-cuniulus ” or 
" festoon-cloud " or, as called in the Orkney.s, " pocky 
cloud," is of this nature, and while it occurs in a very 
pronounced fashion in Australia, the United States, 
and other countries, it is almost a very rare phenom¬ 
enon in the British Isles, and ,theft, as a fule, in a 
very " mild " form. - . 

JfO. 2820, VOL. 11 2] 


An illustration which ishisually given to represent 
this type is that which appears in the "International 
Qoud Atlas.’’ It is from a negative by H. C. Russell, 
who sojured it in Sydney, Australia, in the year 1893. 
It shows the type in its most intense form. 

Less pronounced is the illustration given by M. J. 
Loiscl in his " Atlas photographique des nuages,” 
from a negative he took at Chiavari in Italy in 1908. 

Still less pronounced is that given in the “ Meteoro¬ 
logical Gloss’ary," Ls-sued by the Meteorological Office, 
from a negative bv Capt. Cave taken in England in 

1915- 

It may be remarketl that, while almost all books on 
meteorology' refer somewhat m detail to this type of 
cloud, it IS very rare that anv illustration from a 
photograph accompanies tlie text. The reason for 
this Ls evidently due to the fact tliat this type does 
not occur very often in the British Isle-s, and when 
it does the phenomenon is a fleeting one. lasting for 
only a few minutes. Having obscrveil and photo¬ 
graphed clouds for nianv wars, I have only seen 
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this type on about six {hilcrent (X'.casions and photo¬ 
graphed It on throe , own then the typo was not of 
a very pronounc(‘<l nature 

111 his book entitled " ('loud Studies," the late 
Mr. Arthur Clavden wnte.s- " In some countries it 
seems to be frefjuetitly observed, but in lingland it 
IS so uncommon that the writer ha.s only noticed it 
aliout a dozen tunes m twenty years, and on no one 
of these dul it last long enougli to allow of its portrait 
being taken.” 

The main feature of this tvj>e of c.lnud is that it 
occurs on the underncatli surJace of a large cumulus 
cloud, an<! its apjiearanoe, in its most pronounced 
.state, IS of a globular formation exhibiting a large 
mimlxT of well-defined rounded masses of cloud 
hanging dowiuvanls below the main cloud. The cloud 
IS generally associates 1 with very disturbed atmospheric 
condition.s, heavy ram, and with thunderstorms. 

On October 22 la,st, at 12.45 p.m. G.M.T., an 
example of this form of cloud, very pronounced for 
this country, made its appearance at Sidmouth, South 
Devon, and lasted for only five .minutes. 1 managed 
to secure two satiafaptory photograplis of it, one of 
•which is here reproduced (Fig. i). It shows clearly 
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the spherical iormations hanging downwards with 
clear cut edges. If the photograph be turned upside 
down the appearance is that of the tops of cumulus 
clouds as seen from an aeroplane above them. 

Just as the billowy tops of cumulus clouds are due 
to the ai,cent of warm moist air into cooler air above, 
so the globular formation of the festoon-cloud must 
be caused by the dcsrcni of warm moist air into an 
underlying cooler stratum. This inversion of tem¬ 
perature is generally indicative of bad wwither, and 
this was corroborated by the weatlier experienced at 
and after the time the photograph was taken. 

William j. S. Lockykr. 

Norman Lockycr Observatory, 

' Sidmoiith, Soutli Devon 


But owing to the actual inertia of the water the outer 
surface of the ocean would be entirely different in the 
two cases, so that the accepted theory does not ignore 
the depth of the ocean as a factor determining the 
height of the tides. 

The expansion of the solid earth, with an increase 
in water sufficient to conserve the depth of the oceans, 
would magnify tlic tides because the exccs.s of the 
forces at the earth's surface over those at its centre 
would expand with the earth’s radius. Mr. McLennan 
apparently finds thus result of the gravitational theory 
repugnant to his common .sense. 

The Writer ot the previous Notes. 

Stirling's Theorem, 


The Tides. 

The great importance of the subject is my excuse 
for troubling you once more, very briefly, regarding 
it. In Nature of July I statwl that, aceonling 
to the present tidal tiieory, the tidal forces, and 
consequently the tides, would be just the. same for 
a sea-deptli of about 4000 niilos ;u. for the actual 
sea-deptli of aliout 2 miles ; and, m the same issue, 
your reviewer, " I'hc Writer of liie Note,'* agrc<*s that 
this is true, or, in his ow'ii words, “ that the differential 
motion of the oceans is determined by tlie vectorial 
excess of the forces at tho earth's surface over tliose 
at its centre " : winch appears to ignore entirely the 
depth of the oeean as a factor determnimg the height 
of the tiflfts. 

Tlic theoretical cause of llie tides is the ditterence 
of the attractions of tiiesun and moon at the eartli's 
surface and centre. This ditlerciu-e 111 the case of tho 
moon is more than twue as great as in the case of 
the sun ; therefore, the lunar tuic is more than twice 
as great as the solar tide. Similarly, if the earth 
were expandcil into a iiollow, sjilnTical crust of ten 
times its present diametei, wilJi its water-covered 
surface nearest to the moon at tiie same <hstancc as 
now, and Ihe moon’s pernxl of revolution also remain¬ 
ing the same, tlien the lunar tide-raisiiig lorce, and 
consequently the tiile, would l>e about twelve times 
as groat as now. This is the teaching of the jiresent 
tidal theory, but is it tiu- teaching^ of jmictical 
mechanic.s and common si'nse Why should the 
mere expansion of the eartli cause a ten, or twenty, 
or a hundred time- greater tide upon its surface, the 
distance of that suiface from the moon, us well as 
the masses of the earth and moon, remaining the same 
■as before the expansion ? 

Surely this is a question well worthy of discussion ; 
and surely some of your readers are snlficiently in¬ 
terested and 0}>en-minded to express some opinion or 
argument regarding it Kvan McLennan. 

Corvallis, Oregon, D.S A., September 3. 

Mr. McLknnan's words and conseijuently the 
tides " arc not in accorilancc witli dynamics and arc 
not implied in the passage lie quotes from my previous 
note. If the cartfi were all water the direct tide- 
generating forces withm two miles of its surface would 
be the same as in an ocean of ilepth onlv two miles. 
Tliese tidal forces are u.sually reprc.senled by reference 
to the “ equilibrium tide,” tluit is. by stating what 
the outer surface of the oceans would be if the water 
had lost its inertia w’itbout losing its gravitational 
properties. This outer .surface would be the same in 
the two cases mentioned. The necessary continual 
adjustment of water, however, would be quite different 
in the two ca.ses; in the first case the water within 
two miles of the surface would be largely raised and 
low'cred by that beneath, ■while in the second case the 
water would move mainly in a horizotital direction. 


In connexion witli the recent letters published in 
Nature on Stirling's Tiieorcm, 1 beg to say that in a 
paper accepted for publication by the Academy of 
Zagreb on Jiily’^ 13, and now in print, I proved in 
ijuite an elementary manner the forniiila 

»!= 

a ii.o-2113240 or o^788()75i, 
which coincides witli the results published by Mr. 
James Menclerson in Natukic of July 21, p.07, formula 
(3). The error was found to bo of tlie order of 1 Iy2 jT,n^ 
of the calculated value, wlierc 1/72 ^'3 is equal to 
o-(>o8or875 m Mr. liendcrson’s results The formula 
may also be written 

and the log /> detenmned once for all. (For 
a-o-2i I32.p>. we have log />=•• <y52445<)<)) The work 
of calculation is then by no means greater than m 
using Stirling’s or Mr. 11. K. Soper's formula though 
the approximation is far elo.ser. 1 think tlie doubt 
infcrrca by Mr. G. J. Indstone in Nature of August 
25, p. 283, on the usefulness of the. formula under 
di.scussion is not valid so far as llie present one is con¬ 
cerned. For siil'liciently large values of w, depending 
on the mimlier of decimals of the tables, the result 
calculated from the above formula is not worse than 
that furnislied by any other more complicated formula. 

StANKO liONDI.. 

Zagreb, Croatia, SHS-Stafe, 

October 7. 


Prof. iloNin.'s siinphhcil form of my best first 
approximation to the value of »! follows at once 
from the fact that (6 - 1) - .J m my letter in Nature of 
July 21. [b IS Ih’of. llondl's a.] The constant p in 

We have now three approximations involving this 
type of expression where the index of the power is 

(«+i)- 


(I) 

E) 

(3) 






[vSoperj, 
+ t 




[Forsyth]. 


It is interesting to note the increase in accuracy as 
wc proc^d from (i) to (3). The errors are 1/24?*, 
and 1 /24on* respectively. Of approximations 
of this type Forsyth’s is by far the most accurate, but 
for logarithmic Calculation it is rather more laborious. 

James Henderson. 

Biometric Lfcbqratoryi > 

Uuivorsity ' 
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Thunderstorms and Globular Lightning. 
By Dr. G. C. Simpson, F.R.S. * 


^T^HERE is no real boundary between pure science 
and applied science, and it is inconceivable tlmt 
any one whose life’s work is the prarlical application 
of electricity should not be interested in all tiiinfis 
electrical. One might, therefore, expect an electrical 
engineer to show at least a dilettante interest in 
atmo.splicric electricity, hut one is surprised -although 
equally gratified-to find that tlie ]>resident o£ the 
Institution nf Electrical Engineers devoted a large part 
of his inaugural address on October i8 to the discussion 
of tiie electrical ))0Lpntial gradient in the :itnios]>ht‘re 
and the mechanism ol thunderstorms. There has been a 
great deal of work done on the.se subjcc-ls in recent veurs, 
hut it cannot be said that ihe results have vet reached 
far beyond the small band of workers who are actually 
engaged in making tiie investigations. Dr. .Mevander 
Russell has, titereforc, done a good serxice to his fellow 
engineers in summari.sing for their benefit our ])resent 
knowledge and indicating problems still unsolved. 

Dr. Russell accepts the breaking drop theory for the 
origin of elei tricity in thunderstorms, hut he appears 
unable to gi\ e uj) entiri ly the old idea that free electrons 
form nuclei lor condensation in the almo.s])hm‘. There 
are certain ideas winch once they have ap))eared in 
seienliftc literature (anitot he eradiailed no matter iiow 
conclu.siveiy they arc shown to be wrong. T. K. 
Wilson in his liassical work on the condensation of 
water on to ions showed two things: first, with great 
.supersatoration water will condense, in the al)scnce of 
other miciei. on positive and negative ions; and 
second!). that no condensation takes pl.ici* on even 
the negative ions until luurjold siipersuturation has 
beirn reached. Tills latter point is nearly always for¬ 
gotten, and until some one lias sixown that fourfold 
supers.Tturalion does exist in tlie atmosphen-, meteor- 
ologisls j annot recogni?»e that ions ])lay .iny role in the 
processes ol atinospiierie jirecipilation. 

The iircaking drop theory of thunderstorms has met 
with very widr acccplume : for It give.s .such a simple 
and cofoplete account of the origin ol the ^•lect^lcity 
and explains so many of the observed facLs, sncli as 
the ])art played by ascending air currunUs, wliy the 
lightning flashes are mainly lietwcen the ba.se and the 
top of the cloud, and wliv the rain carries sometimes 
a positive and sometimes a negative idiarge with tlie 
former preponderating. 

The pliysical basis of the theory l)a.s liecn examined 
in great detail i.iy Lenard in Germany and McClellaml 
and N()lan in Dublin, an<l there can now l>e no doubt 
that the breaking of drops does produce a .separation 
of electricity. There was, therefore, every justification 
for Dr, Russell to give the breaking of drops as the chief 
.source of ekctricity in tluinderslorm.s, but this is only 
a part of the complete theory of thunderstorms, wliich 
takes into account the part played by hail and explains 
also tfliose winter thunderstorms in which there appears 
to be no drop formation. 

The brea'.'ing drop theory was put fonrard as the 
rwult of work during the monsoon in India, and in the 
original paper it was said that there had been no 
opportunity to examine the electrical phenomena con¬ 
nected with ordinary rain or with |nowstonns. That 
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opportunity has since occurred, and has given the data 
for rounding off the theory so that it can now be applied 
to all kinds of atmospheric precipitation. 

The sepanition of electricity on the violent disruption 
of a Ixidy is not confined to liquids, but occur.s, probably 
more strongly, when solids are rapidly separated. 
Rudgo’s work on the electrification of dust clouds 
threw much light on this .suiqert. When dust is blown 
up into the air, tlie dust particles are found to be 
higlily charged, 'i'his is not an effect of frictional 
electricity xs usually understood. Ivecause two different 
sul)stsuices do not I'ome into contact; for example, 
highly cluirged particles are oiitained when sand con¬ 
sisting of pure silica is used to make a dust cloud. 
The effect appears to he exactly the same as in the 
exsc of the breaking drops; a violent .separation of 
parts takes place, tiie substance obtains one kind of 
dei'tricity while the other kind passes into the air 
probably in the form of large ions. 

Hudge's work was undertaken to explain the high 
potential gradient observed in tropii’sd regions during 
dust storm.s, but similar electrical effects are observed 
during blizzards in polar climates. Tlierc is physically 
no differem-e Inhween a dust storm and a blizzard 
accompunu'd I>y niucli driven snow, and in both ca.ses 
the particle.s of solid matter Inn-omo cliarged in con- 
seciueni'c of their frecjuont collisions. This is then the 
origin of electricity in snowstorms. One difficulty, 
liowcvcr, must Ik* faced. If llic electrification takes 
l)lace by colliskm, how does a .siilficicnt separation of 
elcctri< ity lake place to give a lightning flash, for this 
can only occur alter some jirocess lias widely .separated 
the eliN'tricity set free by tlie colli.sion.s ? Tlie answer 
is (hat so long us llic cloud contains only snow which 
settles very slowly through the air, there is no thunder¬ 
storm ; it Is only when .soft liail accompanies a .snow¬ 
storm that tluinder and lightning occur. As the .soft 
hail falls through the snow flukes, electrification takes 
place on each collision and the falling liail carries away 
with it large charges of electricity. Thus the fall of 
the liail effects the scqairaUun of electricity which gives 
rise to tin* large electrical fields necessary for a thunder¬ 
storm. ('omixircd with the electrical effects of a tropical 
tluinderstorm with its heavy rainfall, the electrical 
effects of u snowstorm are almost insignificant, and 
during the polar winter, wlien tliere is no soft hail 
associated with the snowfall, thunder and lightning do 
not accomjiany the most violent snowstorms. 

Dr. Kusbell in his address also gave considerable 
lime to discussing globular or ball Uglitning. lie came 
to the conclusion, which is now very generally held, 
that this is a real natural plienomenon with an objective 
existence. The chief characteristic of ball lightning 
may be summed u{) as follows : 

(r) The Iwdy or ball itself, which is able to retain 
its individuality as it moves through the air, 
appears to he coraposfed of gas or matter in 
some novel luminous condition. 

(2) The balls appear to exist independently of any 
large electriwl intensity, for they have been 
observed witliin closed rooms where large 
electrical fields are impossible, ant} have also 



NATURE 


[November 17 , 192 ^ 


72S 


been observed to pass in and out oi parallel 

telegraph wires. , .1 

(,) They appear to be associated directly or m 
^ (lirectlv with large quantitic.s ot energy, for they 
have been oliserved to explode with violenie 
and have also been seen to fuse the overhead 

win; of an L*lcctriciil tramwa). . . 

No satisfactory explanation of l«tll 'f 
been offered. Dr. Russell say.s: 
seems to be a brush dis.harge tahmg pl'x e a ht <nd 
of a column ot air of Ingher u.nductivity than c 
neighbouring air.” He tlien points out somi o t 
difficulties ot tllis e.xplanatlon. to w .ul. «thi^ - ' 

added; in fai-l, there is "al y no hing u ry s.imla^ 
between a iirusli disiharge and the ball o' ' "j; n-; 
so Ireqiicntlv descrilied. '1 he onU’ physii-al phinomena 


vet produced in a lahoratop' at all approaching ball 
lightning is the active nitrogen studied by Lord 
Ravlcigh In this case we have a mass of nitrogen 
^bierted to an electrical discharge which ““tinue-s to 
Ti Z some time after it has tieen removed from th 
Lid Lord Rayleigh, however, is unable to ai rept this 
5 hinaPon of LlUightning, and all that we are aHe 
,„‘sav is that active nitrogen is the " 

plicmimenon to ball lightning yet , 

lalKiratories. Hall lightning appears ° ™ 

■isMiciated with a thunderstorm, and it is possible tha 
the intense discliarge of a lightning flash can produtc 
llLiie . hunge m the air or rain 
the disi-harge msses. If this is so, the glow mg matter 
mat be in a slate otherwise not met 

with in Nature. 


T Inusual Forms of Crystallisation of Cementite in Steel. 

Unusual For ^ 

This is api«renth the first time that Ultra- 


/^^FMENTl'l'E, the larliide «l iron, whuh itmfers on 
C 'iron the iiioperties ol steel, exists m three 
principal forms in hviicrcutectoid steels, (i) the psi nd 
Uendr'itic tonii. (=) the lellular or intergranular on b 
and (t) the inlragramdar lorm which gives risi to tia 
Widmlnsti.tU.nstructure l''-.tln-d™dr...ed.s idnij 

tion arises directlv from the lifi -i i'm %e 

the .solid solution wliicli results on sob.hfa.itam Ihi 

cellular variety occurs between ttie i" ' 
network of the gram jum tarns, while tin Widni.inn 
stalten structure is caused b\ Hie P';''"P“'"'™ " 
cementite in the inteuor ol the grams <l'e«;;;^ ' 

show.s cviden.-e of the directive mllueiue of tIa crvst.il 

lint* iiPtvNork ol <*5U h 

A M Portot'in h:ts cNammcd a -^anipk* <1 sUil 
whidi has enabled him to make eerta.n n;"' 
tions in regard to these lorms ol eenientilc. llusc. 
results were presented at the autumn nieetuig ol tbe 
Iron and Steel litstitiili held recently m It.dy. he 
sample was toiind in the health ol .c lilast-fiirnace, .ind 
its lostcrior oresented the characteristic c-oncavc’ l.uc-ls 
peculiar to intcrgrancilm Irac uiie. J 

ft was composed were cxceedmglv w.Ol ‘>'^1 '1 • *' 

sire being cif the order ol i em. m transverse thi. kness 
td seveLl centimetres in length, 1 a. spcc-nnen .on- 
taim-d !•» per eenl. of earbon, ryfi s.l..;..n. and o-i, 
of uhosiihorus It was. Ihcrelore, verv di.stmc-tl> hv (a i- 
flSf^tll eorresponds, so fur as club.,n jH-rc-ent^ 

i, cgnrerned, to u lairly bard c ut mg 
amination oi tlie miercislnic tiire ol tins sample nvt.di 
the prSseftce ol the eellul.cr and W.dmannstatten modys 
L dLtrilxltion of c ementite. hut the pseiulo-dendritK 

form was abscnl. 

g lNTR\OKANULMi ClhMKNTITK. 

-\ micrographii .section usually shows the eenientite 
in nerflesLrJanged along three or femr ‘bna-tions m 
each grain. This corresponds spaeadlv ® 

paralltl with the faces ol the 
Lpearanee which cementite assunies t"""- 
hi case-hardened s.ainplcs very high m cartan. fn the 
sample examined by Portndn a 

the mtragranular eementite was ohser ed. lie con 
stituent ms present, not in the usual isolated rectilinear 
feSles butfn the form of bundles of numerous very 
small rJeedles, or of groups 

gelher.. These were apparently elongated prisms 


rmfir.-Iw,.HtfEbfenn;7.:d;i.hrl«- 

tfmed c-haractc.istics. It can, however, alsci be pro¬ 
duced in steel which has been .strungly cyisc-liardemd 
at a verv high tcmiKTciturc and very slowlv incikd 
Imf,Sion's ami notahlv bubbles constituted e'en res > 
crystallisation around wlucli tbe bundles ot mill 
were }-nm])e(l. 

IN1 IvKilKASri.AK ( I NIVN'IIM'. 

■riiis is C U.slomarih described and rc presented a- 
enveloping Ibc grains and appealing m a section as 
uumnlious ril.bcVn-bke filaments winc h do "" 'N;;;!, 
any chara.tensti. shape m onentation. dwe .n d 
1.CVV. however, have directed attention to be mrdli 
points vvhii h impinge Irom the irmentile iietvvc.ik into 
till- interior ol tlie grains, and have raised the quest ion 
as to whether thewe lake their directicu 
t„ the crvstallisatic.n orientation cd the .icljai c nl gran 
or ol that ot the network itsell, fliey have ''‘hj-'y ‘ 
that Ixith influences manib-st them.selyes, and th, t 
somc-limes one and scmcetiines the cither ,.rc donn- 
nates. In the presemt sample tliere is no c ontinuc. s 
network ot eementite surrounding the grams, llau 
is a grouping ol this constituent ..long the c.mhms o 
the gmain joints, the variable onentation ol vvlm l, . an 
sonmtimes he alt,dinted to that oi tlie mtragranular 
elements ol oemenllte disiiersed within eac h gram and 
M,metimesappears distim tly diflerent In other w ords, 
ti e wo in'lnenees remarked by Hovye and Levy 
manliest themselves Rig.. i v 

ol.uined alter oll-quenehing at 95 ° I- ^ 

annealing at Ss°°L'., a treatment winch laus s the 
ffeut bek of'ike pro-euteetoid cementite, and more 
fspeeiallv the Widmannstaten rcmentiU', to elis.appear 
The photograph has been taken at the junction of 
threef mains. The needles whic h compose the network- 
have m one inslunec diflerent directions m regard to 
each grain, giving the junction the appearanie of the 
harlkl a feather, while in the 
thev have an almost uniform onentation. It “-ppear. 
that the structural elements of the network have dis¬ 
tributed themselves along a mean direction or have 
assumed a direction of their own, the ^ 

orientation of each grain conflicting other in 

the neighbourhood! of the junction. The needles are 
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very short and it is difficult to ascertain their orienta¬ 
tion with exactitude. The disturbance occasioned in 
the distribution of the structural elements which 
separate the grain junctions by the simultaneous in¬ 
fluence of the varying orientations »f each grain is 
thus manifest. 3’orlevin remark.s that .some ol)Servcrs 
will not fail to interpret them as arising from the 
intervention of “ amorphous material,” whereas they 

ran easily be 
inU‘q>reled ms 
the resultant 
of two forces 
iu ting in dif¬ 
ferent direc¬ 
tions. Ifchas 
observed a 
similar in¬ 
stance in tlie 
ruse of alumi¬ 
nium bron/.e 
containing ()0 
])er cent. <if 
cop]>cr whiih 
lias been hard¬ 
ened and an- 
mmlal. Here 
the intcrgruiui- 

lar elements o) a soparaU'd along the grain joints have 
a different orientation Irom that of the acicular intra- 
granulai element. 

Cemenlili', as is well known, is exceedingly sensitive 
to coalescence phenomena. The anllior lias stimulated 
the coalcMcnce ol the pru-eutectoul 
lemeiitite oi the .sainjile b> iiealing 
it for 1*5 hours at 050' < • lollimcd ' • 

hy oii-qiienching. and then by one ^ 
hour's annealing at Ooo'C. This gives 
(larklN’-eli hing soiinte m which tlie • 

undissohed cenientitc apiicars wlnle T 

and IS very ilearly distinginsbalile. V. 

Ihnler these conditions tlic eoales- 
ccncc ol the ccmcntitc prisinuids is 
shown i»ya roundmgo! theboimdaiie.s 
and the sjilitting iiji of the elements 
constituting the bundles, but in addi¬ 
tion an agglomeration is obsiTsed 
which gives'the cenientite a pitted ^ .. • 
appearanee and is misleadingly like 
the eutectic ot white pig-iron. (Sec • • . 

Tig. 2.) This pseudo-eulcciic aj)- 
pearance. due to coaleseence, appears ^ 
to be a new oiiservation and shows ^ 

tlie inten.sity of the influence of sur- ' . -• 

face tension on ceinentite at tlie uImivc , 

temperatures. The tension i.s, m this 
instiince, an important morphological 
factor. 

Another unusual type of occurrence of remcnlite in 
steel was de.scribed at the same meeting hy Prof. 
Edwards and Mr. Pfeil. in this case, however, the 
phenomenon was observed in mild steel sheets, i.f. in 
hypo-eutectoid steels. Defects ^re sometimes encoun¬ 
tered in such sheets when subjected to moderately deep 
stamping operations and consist of ^series of com^a- 
tions in the side walls of the disffi The degree^ of 
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corrugation increases on passing from the bottom to 
tlie top, and is, in all probability, due to the greater 
amount of cold work put upon the metal there. It 
was found that the mirrostructurc of the steel consisted 
of two approximately et^ual parts: (a) a very coarsely 
crvslalline layer apparently free from carbon, and {b) a 
finely crystalline layer in which nn pearlite was present 
but the car¬ 
bide was segre¬ 
gated at tlie 
crystal jimc- 
tion.s in irregu¬ 
lar iioduU'S. A 
section cut 
Irom the corru¬ 
gated part of 
the (iisii show¬ 
ed ver\- coarse 
.severely de¬ 
formed crys 
tuls. Running 
round the crys¬ 
tal bouiul- 
unes, liowever, 
was an almost l-«, .... J<,uu-ttit*ljl.c.i]i|ip.ir.tit«.iM)f<cm«ntile. Xfne. 
< ontinuousnet- 

work of wliat may be termed “ headed ” cementile. 
'Diis constituent must luive segregated from pearlite 
and coalesced into this form under tiie influence of 
.surface tension during the annealing. Its appear¬ 
ance is sliown in Fig. 3 at a magniflratkm of 250 
diameters. So far as the writer is aware, this type of 
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occurrence of comentite in a mild steel has not been 
previously described. The authors liave notpropo.sed 
any explanation of how it i.s brought about, but are 
endeavouring to produce it intentionally. Clearly 
much work still remain.? to be done to explain 
the various forms of cementite which may and do 
occur in both hypo- and hyper-eutectoid steels. 

H, C. H. C. 
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Some Developments of Modern Zoology.^ 

By Prof. J. IL Ashworth, D.Sc., F.RiS. 


Z OOLOGY has far outgrown its early boundaries 
when it could be defined simply as a part of 
natural history, and at no period hah. its growth been 
more rapid or more productive in results of scientific 
and practical importance than during the last two or 
three decades. That period has witnessed a gn»wth 
of our knowledge of the living organism of the same 
order of importance as the progress in our knowledge 
of the atom. Nev<T have investigators probed so 
deeply or with so much insight into the fundamental 
problems of the living animal ; the means lor observa¬ 
tion and recording Iiave lietome more delicate, and 
technique of all kinds more pcrfett. so that we can 
pcTceive details of structure and lollow mamfcslaitions 
of activity (d th(' organism which ebra])ed our pre¬ 
decessors. 

Among the noLabk- fcaturi's of zoological aclivity 
during the la.st twenty-five years, the amount of work 
cm the physiology <»i organisms other than mammal.s 
must attract early j^rttice in any general surv’cy of 
the period. Eighty yeans ago Johannes Muller’s 
physiulogic'al work was largely from the oonijxirative 
point of view, hut for some years after his death the 
comparative method fell into disuse, and the science of 
physiology was concerned chiefly with the mode of 
action of the organs of man or of animals closely related 
to man, the results of wliicti have licen of outstanding 
importance from their Iiearing on mcdi<*ine. Interest 
in the more general a]>plicati(ms of p])ysioU)gy vvas 
revived by Claude Hernarcl (“ Lerons sur Ics pheno- 
m^nes dc la vie,” 187S), and the apjiearunce of Ma\ 
Venvom’s ” General I’hysiology," in 1894. w'as in no 
inconsiderable measure responsible for the rapid exten¬ 
sion of physiological methods of impiin- t!» the lower 
organisms—a development wln'ch has led to advances 
of fundamental importance. Many marine and fresh¬ 
water organisms lend them.selves more readily than the 
higlier vertebrates to experimentation on (he effects, i 
of alterations in the surrounding medium, on changes 
in metabolic activity, on the problems oi fertilisation 
and early development, on the rhemistn.’ ol growth 
and decline, and to tiie direct observation of the 
functioning of the individual organs and of the effec ts 
thereon of different kinds of stimuli. Tlie study of 
these phenomena has’ greatly niodifi«‘cl our interpreta¬ 
tion of the response.s of animals and has given a new 
impetus to the investigation of the biology' and liabitf 
of animal.'!, %.e. animal Iieliaviour. 

This line of work- represented in the jxist by notable 
contributions .sucli as those by Garwin on earth¬ 
worms, and by Lubbock on ants, bee.s, and wasps— 
has assumed during tlie last two or three dec“adt*s a 
more intensive form, and has afforded a more adequate 
idea of the living organism as a working entity, and 
revealed the delicacy of balance wiiich exists between 
structure, activity, and environment. 

The penetrating light of modern investigation is 
being directed into the organism from its earliest stage. 
During the surhmer of 1897 Morgan discovered that 

^ From th« pmideotiiil «Jdcei.s delivCRxl to Section D (ZooloKy^ of the 
British Abwci&tlon At Livetpool on September I}. \ 
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the eggs of sea-urchins when placed in a 2 per cent, 
solution of sodium chloride in sea-water and then 
transferred to ordinary sea-water would undergo 
cleavage and give rise to larva', and J. Loch’s investiga¬ 
tions in this field are familiar to all students of zoology. 
Artificial ^larthenogenesis is not restricted to the eggs 
of invertebrates, fur Loeb and others have shown that 
the eggs of frogs may be made to de\elop by pricking 
them with a needle, and from such egg.s Irogs Imve been 
reared until they were fourteen months old. The 
application of tlie methoLi.s of mieru-tlissectinn to the 
eggs of sea-urchins is leading to a fuller knowledge of 
the constitution ol the egg, of the method of penetration 
of the spenn, and of tlie nuclear and c\Uiplasmic 
phenomena accomjianying maturation and fertilisation, 
and will no doubt Im' pursued with the object ol arriving 
at a still closer analysis of the details ot fertilisation. 

'I’he de.sire for more minute examination of develop¬ 
ing embryos led to the more careful study of tlie egg- 
rleavuge. so that in coses suitalile for this methed of 
inve-stigation each blastomere and its jirodiuts w'ere 
follow'<-d througliout de\eIopment. and thus the in¬ 
dividual siiare of (he blastomere in tlie cellular genesis 
of llic various parts of the body wa.s truci>d?' Thi.s 
method hud been introduced by Wliitnian in Ids thesis 
on Clepsine (1878), l»ut it was not until after the classical 
papers oi Bo\eri on Asciiris (i8g2) and K. B. Wilson 
on Nereis (1892) tliat it came into e\lcn.si\'e use For 
the next tweKe or litteen years, elaborate stuilies on 
cell-lineage lonned a ieature of zoological literature 
and afforded ]>re< is(‘ evidence on tiie mode of origin 
of the organs and tissues, ('.specially ol woniis, inollu.scs, 
and as{d(lians. A further result of the intensive study 
of egg-cieavage has been to bring into prominence the 
distinction between soma-cells and genn-cells, w'hicli 
in some animals is recognisable at a very early stage, 
e.g. in Miaslor at the eiglit-cell stage. TIu' evidence 
from this and other animals exhibiting early segrega¬ 
tion of germ-cells supports the view that tiiere is a 
germ-path and a continuity of genn-cells, but the 
advocates of this view arc constrained to admit there 
arc many fase.s in which up to the present an indication 
of the early differentiation of the germ-cells has not 
been forthcoming on investigation, and that the prin¬ 
ciple cannot be held to be generally estaldislud. 

A cognate line of progress which has issued from the 
intensive study oi the egg and its development is 
experimental embryology—devoted to the experimental 
investigation of the physical and chemical conditions 
which underlie the transformation of the egg into 
embryo and adult. By altering first one and then 
another condition our knowledge of development has 
been greatly extended. By artificial separation of the 
blastomeres tlie power of adjustment and regulation 
during development has been investigated, and by 
further exploration of the nature of the egg the presence 
of substances foreshadowing the relative proportions 
and positions of future organs has been rev^ale (4 in 
certain cases, the most strikii^ of which is the egg of 
the Ascidum Cynt&ia partiUi (Con|^,^i905). 

Progress .in cgg has been 
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paralleled by increase in our knowledge of the germ- 
cells, esped^y during their maturation into eggs and 
sperms, the utihost refinements of technique and 
observation having been brought to bear on these and 
on other cells. During the last thirty years, and 
especially during the latter half of this period, cytology 
has developed so rapidly that it has become one of the 
most important branches of modern biology. One. 
of the landmarks in its progress was the appearance, 
at the end of 1896, of E. B. Wilson’s book on “The 
Cell.” A great stimulus to cytological work resulted 
from the rediscovery in 1900 of the principle of heredity 
published by Mendel in 1865, which showed that a 
relatively simple roncc])tion was suflkient to explain 
the method of inheritance in the examples chosen for 
his experiments, for in 1902 Sutton pointed out that 
an application of the facts then known as to the be¬ 
haviour of the chromosomes would ])rovide an explana¬ 
tion of the observed facts of Mendelian inheritance. 
In the same year McCIung suggested that the accessor)' 
chromosome in the male gi'rm-ceiis is a .sex-d(“terminanl. 
These two papers may be taken as the starting-])oint 
of that vast series of researches which liavc gone far 
toward tile elucidatifin of two ot the great problems of 
biology—the .structural iiasis of heredity and the nuclear 
meciianism correlated with sex. Tlic evidence put 
forward by Morgan and his colleagues, resulting from 
their work on Drosophila, would seem to pennit little 
])ossibiHty of doubt that factors or genes arc carried 
in the. chromosome.s of the gametes, and that the 
behaviour of the chromosomes during maturation of 
the genn-cRlIs and in fertilisation ofTers a valid ex¬ 
planation of the mode of inheritance oi characters. 
Tile solution ot this great riddle of biology lias been 
arrived at through persistent observation and experi¬ 
ment and by critical analy.sis of the results Irom the 
point of view ol the morphologist, the systematist, 
the eytulogist, and the geneticist. 

Among other important developments in the period, 
reference may bo made to the great activity in investi¬ 
gating the finer structure of the nerve-cell and its 
processes. By 1891 the general anatomical relations 
of nerve-cells and nerve-fibres had been cleared up, 
largely through tiie brilliant work of Golgi and (!ajal 
on the brain and spinal cord, and of von I^nhossek, 
Retzius, and others on the nervous system of annelids 
and other invertebrates. In these latter had been 
recognised the receptor cells, the motor or effector 
cells, and intermediary or intemunciary cells inter¬ 
polated between the receptors and effectors. In June 
1891 Waldeyer put forward the neurone theory, the 
essc^ of which is that the nerve-cells are independent 
on^that the processes of one cell, though coming into 
qtmiguous relation and interlacing with those of 
another cell, do not pass over into continuity. He 
founded his views partly upon evidence from embryo- 
logical researches by His, but chiefly on results obtained 
from Golgi preparations and from anatomical investiga¬ 
tions by Cajal. 

The neurone theory aroused sharp controversy, and 
this stimulus turned many acute observer—zoologists 
and histologists—to th^ intimate study of the nerve¬ 
cell. First among the'able opponents of jthc theo^ 
was Apithy, ’well-known' published in 

1897, on thc'cqaduc^ dei^tlof d^ervous SyBtetn 
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and its topographical relations to the cells, first made 
known ^ us the presence of the neurofibrillar network 
in the body of the nerve-cell and the neurofibrils in 
the cell-processes. Apdthy held that the neurofibrillar 
system formed a continuous network in the central 
nervous system, and he propounded a new theor)' of 
the constitution of the latter, and was supported in 
his opposition to the neurone theory by Eethe, Nissl, 
and others. The controversy sw'ung to and fro for 
some years, but the neurone theor\’-" with certain 
modifications—seems now to have establi.shed itself as 
a working tloclrine. The theory first enunciated as 
the result of morphoingical studies receives support 
Irom the experimental proof of a .slight arrest of the 
nerve-impul.se at the .s)napse between two neurones, 
which causes a measuralde ddu) in the transmission. 

The latest development in morjflmlogical work on 
nerve-elements is the investigation of the neuromotor 
system in the Protozoa. Sharp (19^4). Yucom (1918), 
and Taylor (1920), working in Kofoid’s lahurator)', 
have examined tins mechani.sm in the ciliates Diplo- 
dinium and Euplotes, and they describe and figure a 
ma.ss-—tiie ncuromotorium—from which fibrils pass to 
the motor organs, to the sen.sory lip, and, in Diplo- 
dinium, to a ring round the oesophagus. The function 
ot the apparatus is apparently not supporting or 
contractile, but conducting. By the apidication of 
the finest methods of micTodissectiun, specimens of 
Euplotes have been operated upon while they were 
ol)scrved under an oil-immersion objective. Severance 
of the fibres destroyed co-ordination between the 
incmbranclles and the cirri, hut other incisions of 
similar extent made without injuring the fibrillar 
apparatus did not impair co-ordination, and experi¬ 
ments on Parama-cium by Rees (1922) have yielded 
similar results. Wliile the experimental evidence is 
as yet less conclu.sive than the morphological, it 
supports the latter in the view that the fibrils have 
a conducting, co-ordinating function. Progress in our 
knowledge of the nervmus system is but one of many 
lines of advance in our understanding of the correlation 
and regulation of the component jiarts of the animal 
organism. 

The ciiiate Protozoa have been the subject during 
the last twenty years of a series of investigations of 
great interest, conducted with the purpose of ascertain¬ 
ing whether decline and death depend on inherent 
factors or on external conditions. While, these re- 
.sean'hcs have been in progress we have come to realise 
mure fully that ciliates are by no means simple cells, 
and that some of them arc organisms of highly complex 
structure. Twenty years ago Calkins succeeded in 
maintaining a strain of Paramarium for twenty-three 
montlis, during which there were 742 successive 
divisions or generations, but the .strain, which had 
exhibited signs of depression at intervals of about 
three months, finally died out, apparently from 
exhaustion. From this work, and the previous work 
of Maupos and Ilertwig, the opinion became general 
that ciliates are able to pass through only a limited 
number of divisions, after which the animals weaken, 
beconie ahnorma’ and die, and it was believed that 
the only way by which death could be averted was by 
a pfocess of mating or conjugation involvmg an inter- 
clinge of nuclear material between the two conjugants 
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and resulting in a complete reorganisation of the 
nuclear apparatus. Jennings has shown that conjuga¬ 
tion i.s not necessarily beneficial, that the ex-conjugants 
vary greatly in vitality and reproductive power, and 
that in most cases the division rate is less tlian before 
conjugation. Woodruff lias since May 1, 7907, kept 
under constant conditions in culture a race ul Pura- 
iniccium. During the sixteen ycar^i there have liecn 
.some ten thousand go'ncrations, and there scern.s no 
likeiiiiood of or reason for the death of tlie race so long 
as proper conditions are* maintained. The j)ossihility 
o\ conjugation has In'cn j^rccluded by isolation of the 
products o{ division in the main line of the culture, 
and the conclusion is justihable that conjugation is 
not necessary ior lIk' continued hie of the organism 
Tlie. criticism that Woodruff's .stoik miglit be a lum- 
conjugating race was met by placing the Paraituccia, 
left over from the direct line of culture, under other 
eouditions, when conjugation was found to incur. | 
Later observations by hrdmann and Woodruff show I 
that a reorganisation of the nudear appar.ilus of 
iriiramiecium takes plaie alHsut every tweniy-five to 
thirty days (forty to fifty generations). This pna-ess, 
termed endomixis (m contrast to amphimixis), seems 
to be a norma! event in the several ruct's of Para- 
miutdum which ICrdmann and Woodruff have examined, 
and it is proved to loim ide with the low points or 
depressions in the rhvtlmi exhibited by Paraimwium. 

l''nri(]ues (ipib) maiuLamed a ciliate (llaiicoma 
pyrifor})its'~t\\Tm\<}) 2701 generations witlamt i-on- 
jugation, and ulmosi rerlainly without emhimixis 
h'rom a single “ wild " spct'imen be raised a large 
number and found tiiat conjugating jiairs were 
abundant, so that the objection could not Ik* made 
that this was a non-conjngaluig race. Knrifjues then 
began hi.s ciiltun* with one indiiidual. and examined 
the descendants morning untl evening, removing each 
time a specimen lor the succeixlnig culture The 
number ol diiisions per dav \aned from nine to 
thirteen, and as then* was no break in the regulant\ 
and rapidity of division, and no sort of depression. 
Enriques concluded that m-ither endtiinixis nor <-on- 
jugation could ha\c ociurrcd. lor tliese processes take 
some lime and w'oiiid iui\ c redm ed considerably the rate 
<i{ division, 'riiesc rcsiiUs, especially if they are con¬ 
firmed by cytological.studv of jireserved examjiles,sliow* 
that fur Glaucoma neither i <jnjugation nor emlomixis is 
necc.ssary for continued iiealthy existence. Hartmann’.s 
observations (1917) on the flagellate Kudonna viegans 
extend the conclusion to anotlier ila.ss of Protowia. 

, lie followed tlii.s flagellate through 550 gencnitiims in 
two and a half year.s. The mode of rqiroduetion wa.s 
purely asexual, and there was no depression and no 
nuclear reorganisation <jther than that following fi.ssion. 
The evidence seems suflicient to eonfinn the view that 
certain Protozoa, if kept uiuler iavourahle conditions, 
can maintain their v igour an<] ilivide indefinitely, with¬ 
out either amphimixis or endonu.xi.s. 

('hild (1915) states as the result of hi.s experiments 
that the rate of metabolism is highest in Param®eium 
and other ciliales immediately after fis.sion--“ in other 
words, after fission the animals are physiologically 
younger than before fis.sion.” This view, that re¬ 
juvenescence occurs with each fission, derives support 
from the observations of Enriques and .Hartmann, for 
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no other process was found to be taking place and yet 
the vigour of their organisms in culture was unimpaired. 
If, then, fission is sufficiently frequent—that is, if the 
conditions for growth remain favourable—the proto- 
pla.sm maintains its vigour. If through changes in 
the external conditions the division rate falls, the 
rejuvenescence at each fission may' nut be sufficient 
to lialance the deterioration taking place between the 
loss frequent divi.sions. Under such conditions endo¬ 
mixis or conjugation may occur with beneficial results 
in .some eases. Inil if these processe.s are precluded there 
is apparently nothing to arrest the progressive decline 
or “ageing” oliserved by Maupas and others. 

The culture of tissues outside the liody i.s throwing 
new* light on the eonditions rci^uisite for the multiplica¬ 
tion and differentiation of ceils. R. G. Harrison (1907) 
was the first t<i devise a successful method by which 
tlie growth of somatic cells in culture could be follow'ed 
under tlie microscope, and he was able to demonstrate 
the outgrowth of nerve-filires from the central nervous 
tissue ot the frog, burrows (ign), after modilying 
the tci'hnique, cultivated nervous tissue, heart-cells, 
and me.senciiymatous tissue of the chick in bloud- 
plasma and emliryonic extract';' and this method has 
Ivecomc a wTH-estiil>lisbed means of investigation of 
I ceil-growih, tissues from the dog, cat, rut, guinea-pig, 

I and man having U-’en succe.ssfully grown One strain 
of connective tissue-ia-lls (fiiirublasts) from the chirk 
has been maintained m culture m vigorous condition 
for more than ten years—tiiat is, for probably some 
)ears longer tlian would liuve licen the normal length 
of hie of the <vlls in the Imvl HoarL'iells may be 
grown generation after generation all traces of the 
original fragment of tis.sue having disappeared—the 
cells forming a thin, rapidly growing, pulsating sheet. 
Drew (1922) has recently used instead of coagulated 
l)lasma a fluid medium containing calcium .salts in a 
colloidal c«>ndition, and has obtained siu cessful growth 
of various tissue.s from the mouse. He finds tiiat 
epithelial <ells when gntwing alone remain undiffer¬ 
entiated. but on the addition of connective tissue 
differentiation soon sets in, squamous epithelium 
(irodiK'ing keratin, mammary epithelium giving rise 
to acinous liranching structures, and wIumi lieart-cells 
grow in proximity to connective tissue they exhiliit 
typical myofibrilhe, but if the heart-i'ells grow apart 
Irom the connective tissue they form .spindle-shaped 
cells without inyofibrillai. 

For many lines oi work in modem znologv' bio- 
ehemical methods arc obviously essential, and the 
applications of physics to biology are likewise highly 
important—in studies of tiic form and development 
of organisms and of skeletal structures. Without 
entering into the vexed question us to whether all 
responses to stimuli are capable ol explanation in 
tenns of chemistry and physics, it is very evident that 
modern develoimients have led to the increasing 
application . of chemical and physical methods to 
biological investigation, and consequently to a closer 
union between biology, chemistry, and physics. It 
is clear also that the association of zoolnp with 
medicine is in more than one respect becoming pro¬ 
gressively closer. Comparative anatdhiy and embry¬ 
ology, cj^ology, neurology, g^etjes, entomology, and 
. parasitology, alj have thefar beatfng on kiman welfare. 
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■ Paor. James Sully. 

death of Prof. Jame.s Sully, which took place 
■L in London on November 2, at eighty-one yeans 
of age, removes from among us one of the few 
survivors of the philosophical school for whom 
psychology was a mental .science distinct from and 
yet analogous to natural science, llis “Teachers* 
Handbook of Psychology ” was for many veanJ the 
standard text-book of the subject, and his treatise, 

“ The Human Mind ’* the generally recognised authority 
on the science. Since he retired in fnim the 

Grote professorship of mind and logic at Hni\crsity 
College, Ixindon, which he had held for ten years, 
he has lived in retiri'ment. To most ol the pre¬ 
sent generation he is known by the honour uctorded 
to his name in the menil^ersiu]) lists ol learned 
.societies. 

Sullv’s works on psy('holo<gv sliow him still in the 
main under the influem-e of the Associatiomsts. Mill 
and Bain, notv\ilh.standing that he impartial to his 
.sulijeft u wi<le range ot interest. 11<‘ laid no part in 
tlie revolution winch has overtaken the teaclnng of 
ps)'('hok)gy’. He fiad studied before the days ol labora¬ 
tory apiihunces nnd apjiaratus for making prai'tuul 
experiments and desising mental le.sts. Also he was 
Iiefore the rise of ])syclK)-anal\sis and tixfk no part for 
or against tiie meihcal theories llis particular bent 
was Inwards the educational as])ect o! Ins snl>]ect and 
ins great interest was < hild-study. 

James Siillv was Imtn at Brklgvvaler on March 3. 
1842. His parents were Baptists, and he was educated 
with the intention of ])reparing himself, sliould lie 
receive the call, lor the Baptist mhnslr\. He went 
to 'Paunlon Independent College, and aflcrwauls to 
Regent's Park Baptist (‘ullcgc, where lie took the 
London M A. degree witli a gold medal. 1 le then went 
to German\, fir.sl to Gollingen. and alteraards to 
Berlin to attend the lectures of Hermann I^)t/.c. He 
took a pn.st of cht.ssical tutor in a Baptist College, 
hut sliortly afterwards resigned it and at thi- same time 
dcftnitcly abandoned the intention of taking a jiastorale. 
In.stead he took up journalism. He .soon iM-g.m t<) 
make Ins mark as an autlior. His inxtk “ Pessimism,’ 
1877, gained general recognition as a w(jrk of wide 
and original pltilosojildcal interest. Most of his Iwioks, 
however, W'ere teclmicul lieati.ses or haiidbcMjks for 
students. An “ E.ssay on Laughter,’* 11)02. “Italian 
Travel Sketches,” iyi3, and tiuile reiently a volume of 
“ Rcmini.seences ” were his last works 

In the lime of his full activity Sully lived at Hamp¬ 
stead, the centre of a literary einle which included 
many' well-known nuine.s. He was an active meinlier 
of .'Leslie Stephen’s famous society for Sunday tramps. 
Among ills <'k)se personal friends were Henry Sidgwick, | 
Herbert Spencer, G. H. Lewes, Shadwmrth Hodgson, 
Cotter Morison, William James and Henry jaine.s, and 
George Meredith. 

Dr. E. K. Muspratt. 

The death, on September i,of Dr, Edmund Knowles 
Muspratt, honorary president of Ihe United Alkali 
Company Ltd., and a former Pro-Clj^cellor of the 
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University of Liverpool, is deeply regretted by all who 
know his public work and intellectual influence. 

Bom in 1833, the youngest son of James Muspratt, 
the founder of tlie great alkali industry of Lancashire, 
Dr. Muspratt studied chemi.stry in early life under 
Uebig, becoming one of lus intimate personal friends 
and following him when he moved from Giessen to 
Munich. About the year 1856 he entered his father|s 
lni.sine.ss. and Uiu.s was associated for the rest of his 
life with the alkali and acid industry of I..ancashire, 
afterwards luroming a director and,later,chairman of 
the United Alkali to. 

Dr, Musjiratt was one ol the great citizens of Liver¬ 
pool who played a leading pari in the establishment, 
first (d the University ( ollcgc. and later of the Uni¬ 
versity of Liveqiool. A man of wide culture and out- 
UkjU and a sincere believer in learning and research, 
lie did everything in his ])ower to furtlier the cause of 
higher ecUualion in l,i\er])ool, 'rogelher with his 
friend, the late Sir jolm Brunner, he was instrumental 
in olitainmg a elmrter fur the new University. For 
many years he acted as a member oi the Council, and 
bv Ids inihuntial suiipori, wise and broad-minded 
advu-e, and generous benefactions. pro\-cd himself to 
he one ol the greatest friend.s the University possessed. 
.Amongst his l>enefa<-lu}ns may lie mentioned the 
Lalxiratory oi Physk-nl Cheniislry, with which his name 
was associated In liie Unix ersily. 

Dr. Muspratt was widely interested in .science, litera¬ 
ture. musk . tlie drama, politics, and jmblic life. At 
Scuforlh Hall, near I.iver]iool. bis father’s home (and 
als<t his own to the close cd Ins liie), he met many of 
the most interesting personalities ol tlie lime, includ¬ 
ing Charles Dickens. S.imuel J.o\'er. Sheridan Knowles 
the dr.imatist (wIkj acted as his godlather). Macready, 
Douglas jerrokLMurk Lemon. Miss ('harlotte and Miss 
Susan Cushman. This tradition of culture, friendsliip, 
and hospitality was carnet! on by Dr. Muspratt. so 
that Sciilorth llall was always the home of wit, learn¬ 
ing. and good iellowslii]). 

Dr. Mu.spratt travelled a great deal in Europe (and in 
Arneru a). In iqi 7 he published a very interesting and 
delightful lK«)k entitled “ My Idle and Work.” 

in the England of fifty years ago there did not exist 
the great mtMlern “ city ” Universities t)f Birmingliam, 
Bristol, Leed.s. Lixcrpool, Manchester, and Sheffield. 
'I'hcir creation in the lace of many obstacle.s and 
difficulties has U'cn due to the iar-sighted vision and 
true liberalism of a comparatively small number of 
men. In this select company ol great scholars and 
great ICnglisli citizens, the name: oi Edmund Knowles 
Musoralt holds uii homiured and distinguished place. 

■ K. G. D. 


Dr. P. W. Latham. 

Dk. P. W. Latham, for twenty years Downing 
professor of medicine at Cambridge, who died on 
October 29 at Cliitun, Bri.stol, wa.*; a notable teacher 
and practitioner of medicine, working ceaseles.sly into 
advanced life for the progre,ss of his science. He died 
a -week after the completion of his ninety-first year. 
The Downing professorship, entered upon in 1874, was 
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rdinquisl;>ed in 1894, and five years later Dr. Latham 
voluntarily resigned from the active staff of Adden- 
hrooke’s Hospital, Cambridge. Bom at Wigan, in 
1832, the eldest son of Dr. John Latham, be was 
educated there and apprenticed to his father. T^ter 
he entered the University of Glasgow, and at Gonville 
and Cains College, Cambridge. In the first das.s of the 
Natural Sciences Tripfjs ol 1859 Ids* wde (;t)mpanion 
was Ilenslow the botanist. In the following year he 
was elected to a fellnwslii)} uL Downing and proceeded 
in due cour.se to the degrees of M.B. and M.l). He 
also .studied at .St. Bartholomew's Hospital and in 
Germany. 

Dr, Latham’s earliest scientific* interest after liLs return 
to ('aml)ridgc was tuberculosis, but in lime lie ])a.s.sed 
to the consideration of a wdde range of I'wthological 
studie.s and to t'hemicai physiology. His (Voonian 
Ixetiire.s in j 880 shenved his le.-ining towards these 
aspects of medical science ; while in tlie Harveian 
Oration delivered two )car.s later he lent his support 
to the advocacy of such theories as those of Koch and 
MetdmikofT wiiich wore* rapidly leading to tlie formula¬ 
tion of modern views concerning disease and tissue 
reaction. Many ol the jirobleiits ol lliat lime have 
since been solved ; for e.xample, the place of caseous 
tuliendcs in the disease complex associated with 
infection by tubercle Iwciili : and some, like that of 
the translormability of orguiusnis one into anotlier, 
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have been set aside or forgotten.. ,.Dr. Latham’s hypo¬ 
thesis concerning the molecular' structure of living 
protoplasm, further, was not acceptable; but he 
assisted notably in the dissemination of ticientific ideas 
of disease and contributed in clear*terms, if not pro- 
lifically, to current discussions. 


By the death of Dr, Charles Proteus Steinmetz, the 
clcctric:al engineering profession lo.ses one of its most 
dLstinguished members. He was born at Breslau in 
1 865, and after studying at Braslau, Berlin, and Zuricii, 
he went to America. In n)03 he wa.s elected professor 
of electricjil engineering at the Union University, New 
York, lie was a voluminous author, and his books on 
math<*niatical electrical engineering arc well known all 
over the world. He was also chief consulting engineer 
In the General Electric Co. of America and carried out 
many successful researches. We mention specially his 
researches on the electric strength of air and on the 
magnetite arc. As a mathematician he was not widely 
read, liut he displayed great originality. He did much 
to lielp tlic United Stales to become the leading 
country in the world m high-tension electrical engineer¬ 
ing. On liearing of his death the English Inslitutiun 
of Electrical I'lngineer.s in England cahlecl a message 
of condolence to tlic In.stitule and said that “ his 
work lives and will continue to live.” 


Current Topics and Events. 


Mk. KofuvUT HuiciiiNsoN, president <if the 
National Assoemtmu of Hntisli and Irish Millers, 
read a paper on ‘''Hie Eioiumnc Basis ol Wheat*- 
growing in iingland ” at the annual meeting of the 
fellows of the National institute ot .Agmultural 
Botany ou November 2 The only way, lie .said, of 
preventing llie area umlcr wheat from Ix-mg furl her 
reduced was Ui raise tire jirice to a jirolitahle levcd. 
This is not impossible if a wheat is oht.unable wluch 
combines with tlie productivity, the stillness of straw 
and the resistance 'to disea.st* of the he.st English 
wheats, tJic “ strengili ” which puts .so lugh a 
premium on the best Canatluin wheats. " Strength ” 
is the mysterious factor winch determines the sue, 
shape, and palalabihtv of a loaf Eor many years 
it was believed that a stiong wheal coiilil not be 
grow’ii on Englisli soils <u- in the moist luiglish cJiniale. 
Wheats imported for CAperunental purjMises from 
Canada, Russia, Jlungarv and 'Purkey all lost tlieir 
quality within a few years Ihit one w heat, t'anadian 
Red Fife, ha.s been iiroved to retain its strength 
unimpaired after 21 sncees.sive years’ growth in 
England. Prof. K. H. Hilton, working on Mendchan 
lines, has proved that strength is a dominant char¬ 
acteristic, and by crossing Red Fife with high- 
yielding English wheats has already given the 
farmer’Yeoman wheat, which witliout admixture of 
foreign wheats will yield sati.sfactory bread. But, 
in Prof. Bitfeii’s own words, the sooner Yeoman is 
oh tlie market the better, for a series of new wheats 
believed to combine the best characteristics of 
Canadian and English, varieties, :and adapted to. 
different t37pes of sods, are novv growing at Ibd, 
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Cambridge Plant Breeding Institute, and it is hoped 
to market tb(‘ first 0/ these tliroiigh the National 
Institute of Agncullural Botany in the autumn of 
i<U4. If the jiioimsi.’ of these wlicats materialises, 
TCnglisIi wheat v^'ll) be lifted fiom the category of 
kinds to be Ivmght for breodmaking only when 
the pnci‘ IS low into the category of kiniN desired 
and essential Tins ciiangi* would revoluliom.se the 
financial prospects of English wheat-growing. 

Of recent years the great development of agri¬ 
cultural education and research m Great Britain 
has attractiKl considerable ntteution throughout the 
Empire. The number of research workers spending 
I some time at centres such as the Rothamsled Experi- 
j mental Statiou is rapidly increasing. In the majority 
of ca.ses they are sent officuilly by the Dominion 
Government concerned. A further example of this 
co-opcratiou is furnished by the recent departure of 
Sir John Russell, Director of the Rothamsted Ex¬ 
perimental Station, on a special mission to the Sudan. 
He will be associated with Dr. H. Martin Leake, 
Director of Agriculture for the United Provinces of 
India, in advising the Sudan Government on its 
agricultural policy. In view of tlie enormous possi¬ 
bilities for growing cotton in the Sudan, agricultural 
research work will be mainly concerned with cotton. 
The first mstaJment ol the great irrigation scheme in 
the Gezira plain south of Khartoum is expected to 
come into.operation in the autumn of 1925. At this 
stage 300,000 acres will be put under irrigation, of 
.which 100,000 acreS'iwili'be under cotton ; but the, 
total scheme is dapa1^e'<rf deyedOpmentQver an area 
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of 3,000,000 acres. In approaching Sir JcAn Russell 
nd Dr. Leake, the Sudan Government has been 
ictuated by the desire to get the best possible advice 
IS to the organisation and direction of the agricultural 
esearch work which should be undertaken in con- 
lexion with this project, which may ultimately 
iroduce 1,000,000 bales of cotton a year. Jt is hoped 
hat the Empire Cotton Growing Corporation will 
:0'0perate with the Sudan Government in the research 
vork to be carried out, and that this work can be 
io-ordinaled with a general plan for nisearch work 
DU cotton ])roblems to be organLsed throughout the 
British Em jure.' 

In the United Stales .National Museum there is an 
exhibit of the original Patent Office models of the 
norc important dynamos and arc and incandescent 
amps which have been invented m America. There 
ire also copies of the original commercial apparatus 
made after tiiese models. In particular there is a 
series of incandescent lamps visualising clirono- 
logically the dcv(dopmcnt of the Edison lamp from 
its inception. With this collection in view, Mr. H. 
Schroeder has written a “ History of Klc^ctric Light,” 
which has been published by the Smithsonian 
Institution. The earliest work on filament lamps 
dates back to i8^i, when J. W. Starr, an American, 
did valuable experimental work and took out patents 
for ” a metallic or carbon conductor intensely heatc‘l 
by the passage of electricity for the purpase of 
illumination.” The carlion pencil operated m a 
b'dTonietric vacuum An illustration is given of 
Edison’s carbon filament lamp of October 21, 1870, 
which embodies Uie mam ictiturcs of the modern 
filament lamp. No mention is made, however, of 
the work of Sir Joseph Swan, wiio developed, between 
1878 and i88u, the parchmenlised cotton thread 
filaiiicntaud ultimately tliesquirted thread of cclhilo.se, 
which soon became the universal process. No 
mention is made of John Hopkiiison in connexion 
with the t'hrce-wirc system, and we do not agree 
with tiic statement on ]). 54 tliat the use of 22o-volt 
lamps 13 less ('curionucal than the use <if iio-volt 
lamps, as they are less elhcicnt The .savings effected 
in the mams by using the higher pressures have to 
be taken into account belorc a decision can lie made. 
The excellent work done by the Germans and 
Americans in developing the metal filament and gas- 
filled lamps is well dt*scnbcd. The output of electric 
lamps ill the United Stales alone is 200 millioii.s 
per annum, and is rapidly increasing. 


A soMiiwiiAT curious pamphlet has been .sent to 
us by its author, Mr. j. H, Cjoodchild, of jMuswcH 
Hill (London : Simpkin, Marshall ami Co.; price is,). 
It bears the attractive title of ” Landscape and 
History ” ; but the history' is that of the rocks which 
landscape-painters are invited to portray. Mr. 
Goodchild believes that the ordinary descriptions in 
geological text-books fail to impress on the mind the 
continuity of the processes that go on within a rock 
mass and that make it, at any moment, what it is. 
He appeals to .the artist. with*his use of colour, To 
help’the untraiij.ed observer to^appre^ate what he 

iia] *"* 


sees. It seems to us that a good deal of description 
would be required to explain what the painter had 
striven to represent, and that the current changes 
and the life-history of the rocks would be much 
better understood after a few excursions with, say, 
the Geologists’ Association in the field. Mr. Good- 
child's views on the origin of ” igneous ” rocks by 
segregative processes among the sediments that they 
appear to penetrate were recently stated in Nature 
(vol. no, p. 580) ; but how would these processes be 
expressed by a painter, even if he were gifted with 
the brain of Leonardo da Vinci and the palette of 
Tintoretto ? The late Mr. Brett was criticised by 
his fellow-craftsmen because a gi'ologist could always 
feel sure as to the rocks represented in liis fine and 
vivid pictures of coast-sceiierv. Mr. Goodchild 
probably remembers Brett : but he looks farther for 
an artist of almost supernatural powers, who shill 
enable us to “ visualise ”—to use a popular term— 
the water trickling within a jicadland of white chalk, 
or the veins of Milplnde ores rusting in confinement 
umlerground. We think that wc have grasped his 
meaiiiiig; but the pamphlet, cv<*n with the aid of 
its illustrations, po.ssiblv does not do full justice to 
the views that lie wishes to projxuind. 

The publication of Vol. I., No. i, of the Proceed¬ 
ings of the t^anibndgc Philosophical Society, Bio¬ 
logical Seru5s, IS in effi.'cL the first appearance of, a new 
biological journal, in which it is proposed to publish 
research work done at t’ambridge m zoology, botany, 
ami jiliysiology. This first number docs not perhaps 
give an adetjuate i<Joa of the standard of work of this 
kin<l w'hicli is being done m tiie University Labora¬ 
tories. as the p;ipers are all of a rather slight character, 
and do not include any outstanding scientific dis¬ 
coveries of iirst class imjiortance. Dr. D. Klein’s 
account of the structure and life-history of a new type 
of Sclu/.ogregarme parasitic on the larva of a fly is a 
jnecc of careful desi-npUv<‘ writing, and is well illus- 
Iratitd. 'rwopapt’rsby Mr. J.T Saunders dealing with 
hydrogen ion concentration and the methods of its 
delcTimnation. with applications of these methods to 
the measurement of the ctirbon dioxide output of 
freshwater animals, arc iiselul ndditionsto the rapidly 
mcrcasnig literature on this modern method of bio- 
clicimcal research, and Mr I-' A. Potts’s paper on the 
structure and function of the liver of tlie ship-worm 
(Tmslo) IS suggestive, tliougli not jiretcnding to be an 
account of a timshod research on the subject. There i.s 
ashortpaperby Miss D ICyden on the vertical distribu- 
1 lion of Daphne pulcx and one by Messrs. F. T, Brooks 
and W. (k Mixire on the invasion of woody tissues by 
wound parasites, both of which are valuable. The 
number conclmles with a descrqition of a fossil alga 
from the Middle Cambrian by Mr. J. Walton, The 
journal, which is is.sned by the University Press, is 
well produced, though many will find that the exces¬ 
sive length of the line on the printed page causes the 
reader unnece.ssary discomfort. 

For the benefit of private analysts and others 
concerned, Mr. C. B. Saunders (National Institute of 
Agricultural Botany, Cambridge) describes in detail 
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the methods of seed analysis developed and used at 
the Otficial Seed Testing Station. A critical account 
is given (d the various methods of sample*taking and 
tests for purity and germination, the advantage or 
otherwise of each being indicated. ’J'hc various classes 
of plants, as clovers, grasses, vegetable's and ctsreals, 
reejuire dilTerent treatment in order to obtain the 
best results in germination tests, (piestions of sub- 
stralimi, moisture supjily and tenipi'rature needing 
.separate consideniLion for each class. In some cases 
the mctliods adopted in other countru's are described 
and the reasons gi\’en for varying the procedure at 
the Knghsh (Hfula! Station, i'iu; paper is entindy 
practical in outlook, all theoretical considerations 
being reserved for a future handbfH)k on the iiuH)ry 
and practice of «eed • listing for ilie use of secil 
analysts and agriiultural stiulent*-. 

liY the generositv of Mr S. Heikcley Smith ot 
Karachi, the Clieltenhiiiu T’uhhc Mn.seuin has acquired 
on ])ermanent loan one of tlie largest collections of 
('laiK'.se porcelain in the provinces The colUn-tion 
has arrived in pa(.kmg cases, weighing nearly 
5 tons, and has now been arranged for exlulution. 
Ll includes a splendid twelve fold lacquer screen . 
Celadon and l*'anville Ib»se enamels , Ma/ann blue 
]ars; porcelain of the Kang Hsi ^htioiI (i0<).»-i 72^) 
a large an<l valuable set o! plate.s and bowls of the 
Mmg period (1307 b*|o) .Next we have exainides of 
Imperial Yellow ('lima . the I’each JUoom tviv, and 
so-called " Indian i’oiielam ” 'liie colioition ol 
Cedadon ware dating b.K k to the Sung l»yiiastv 
{of)o-iJ5o) IS speindb miportant Mi Berkoh-v 
Smith ha.s also sent to Clielli-nhain some sixlv olil 
Chinc.se pictures. The ariangenienl in the Museum 
is well adapted to dispkiy thi". iinpoilaut collection, 
on the acipiisition of which Cheltenh.ini, In' the 
generosity of the ilonor, is lo be warmlv I’ongratul.iled 

Tilt Keport of the Earthworks Commit lee of the 
Congress of Arch.rological Soueties m union willi the 
Society of Antu|uarie« is a rceonl of steady progress. 
Happily, reports of deslruction are lew ami iimnqwt- 
ant. The value of the a}ipointmeiit of Mr. O, ( 1 . S. 
Craw'ford in connexion with the Ordnance Survi-y is 
shown in the identihcation of the sites of earthworks 
which have been lost sight of, and in archieological 
county surveys, sutli as that which has )>een set on 
foot in Suney, and in siirvtw' of Welsh Hill Torts, 
inaugurated by the Board of ('idiic Studies of the 
I’niversity of Wall's, is full\- rei ognised. 'J'he iniporl- 
ancoof sucli work is show n bv ttie valuable discoveriiN 
made by Mr. Iv. Hart at Bletchmgley. by Mr. Tom.s 
at Cissburv King, and b\' the lionorary sec^etar\- 
and Mr. (T H CruickshanU along the eonr.se of the 
Wansdyke, where there appear to be whole groups of 
sctUcnients hitherto unrecorded, Hven in a London 
suburb Mr. B. Barham has discovereil extensive 
remains of an ancient dyke. Full accounts of the 
other activities of the Committee m excavation and 
exploration are given in the Keport. 

A BOOK of normals of meteorological elements for 
the British Isles, Section IV.. has just been issued 
by the Meteorological Office, Air Ministry, and 
NO. 2820, VOL. 11 2] 


published by H.M. Stationery Office. It has been 
prepared in the hope that it may prove of interest 
for holiday-makers, to those engaged in agriculture, 
lo doctcffs and invalids. Average temperatures and 
the highest and lowest w'hich may be expected, the 
average amount of rainfall and the number of days 
witli rain, together with the range of variation, are 
given for each month of the year for 30 selected 
j)laces There are freqncncv tables showing for each 
month, and for the year, the normal number of days 
with hail, thunder, snow, and ground-frost. Such 
healtli resorts as Bath. Torquav, Brighton, and 
Tastljourne do not appear in this book of normals, 
but naturally there must be some limit to the number 
of plaees dealt with. An earlier book of normals, 
! Section I . contains many places omitted m the 
[ new pubhe^ition, but Section 1 . was more for the 
j .statistician 

! Nonri. is given that applications for tlic govern¬ 
ment grant for scientific investigations for tlie year 
1024 must lie .sent to Jiic offices of the Koyal Society, 
Burlington House, W i {upon forms obtamable 
from the Clerk to tlie Government Grant Committee), 
by, at latest. Januarv i next. 

A sui'Kki.Nri Nin-.N'i' of agncultime is reqmrcil by 
! the Heparlinent of AgncnlLure of the SiuUu Govern- 
nu'iil Barticuinrs of flic appomtnient can bo 
j oblamcil from the Inspecting IShgineer to the 
! KgvptMii and Sudan Goveirimeiits, ()ueen Vnne’s 
('hainber', Westminslcr, S W i .Applications should 
be marked “ Supennlendont of Agriculture ” 

\ Mvcoi.oi.isi is rcqtuied in ('oimexioit with tlie 
Ceylon Kubber Kesearch St heme CanduKiles should 
lx* honours gnuluates of a British iini\ersif\‘ w'lth 
at lea-'l ont' vear's }H>sf-graduate work m mycology 
or equiv-denf quahfication.s. Further mfoimnlion 
.imi .qipliiation forms muv Ix' obtriuied, upon 
wriften request, from the Assistant Private Secretary 
(.Appomfment.s). C<»lonial Ofliee, ^\'htl(‘ha^. S W r 

Sir Jag.mus Bosi-., director of tin; i^ose Institute, 
Calcutta, will deliver a lecture at lltc Royal Societv 
of Misbcme on “ .Assimilation and Circnl.iLion in 
Plants,” on Thursday, December (>. at 3.30 r.m. 
It will lx* illustrated on the cpuliasco])c and Sir 
Jagailis will exhibit his apparatus m o])fration. The 
chair will lie taken by the prcsiilent of the .Society, 
Sir William Halc-White. 

At the aumiul general meeting of the Cambridge 
Philosophical Society held on October 2c>, the follow¬ 
ing officers were elected for the session 11)23-24 ;— 
Pyesulrnt: Mr. ('. T. llcycock. Vice-Presidents: 
Prof. A, C. Seward. Dr H. Lamb, Mr. J. Barcroft. 
TrcitRurcr: Mr. F. A. Potts. Secretaries: Prof. 
H. F. Baker, Mr. JA W. Aston, Mr. J. Gray. New 
Members of the Couniil . Mr. F. P. White, Mr. E. V. 
Appleton, Mr. J. Ih S. Haldane. 

'Fue ninety-eighlli course of juvenile l&tures at 
the Royal Institution to be delivered this Christmas 
by Sir William Bragg la entitled “'C^oiicerning the 
Nature of Things,” and will deal-with (i) the atoms 
of which thii^ xhade; (2) nature of gases; 
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{3) the nature of liquids ; (4), {5), and (6) the nature 
of crystals—(a) diamond; (bjicehndsnow; (t) metals.' 
The first leAure will be given on Thursday, 
December 27, and the succeeding ones on Decemba* 29, 
1923, and January i, 3, 5, and 8, 1924. This will 
be the first course of lectures to be delivered at tlie 
Royal Institution by Sir William Bragg since his 
appointment by the Board of Managers of the Royal 
Institution m June last to be Fullerian profeswr of 
chemistry and director of the I.aboratory and of the 
Davy-Faraday Research Laboratory. 

At a meeting of the Linncan Society of New South 
Wales held on August 29, a proposal for the restjrva- 
tion of all areas in Now South Wa}c\s witli altitude 
greater than 4000 ft. was discusst'd, and it was 
resolved “ that this Society ilesires to arlvocate the 
reservation Irorn alienation an<l the more conservative 
administration of the Crown l^ands of New South 
Wales on which grow the uplaud forests at the sources 
of the principal nvers for the following considerations ; 
(i) the quality and regularity of river supply, (2) the 
preservation of imdergrowth arul tnnber, and (3) the 
preservation of the fauna an<l fiora of scientific value ; 
and that the terms of this resolution bo conveyed to 
the State Govurniuent for eonbideration." 

Till! governing body of the Imperial (Villegc of 
Tropical AgricuUuro, realising tlic necil for the pro¬ 
vision of scicntiiic workers and technologists if the 
sugar mdiistrv of tiu’ British ICmpire is to be de¬ 
veloped an<l OUT dcpeiniencc on foreign countries 
for our sugar stipphcv obviated, is i^stahlishnig and 
cijuipping at SI Augustine, Trinidad, a model sugar 
factorv towards which the British Sugar Machinery 
Manufacturers are contributing plant to tiie value 
of 20,000/. it IS expected that the factory will be 
completed next year, ;ind meanwhile the goi’erniiig 
body has iippointed Mr K. C. h'rceland to lie 
professor of sugar teclinology, and Mr. P. K. Turner 
to be his assistant and demonstrator. Mr. C. L. 
Withycombe anil Mr. F. if.. Cheesman have been 
appointed demonstrators in zoology and entomology, 
and botany, respuctii'cly. 

A cOLP snap has recently occurral in many parts 
of England, and the Times of November 9 .state.s tliat 
the frost experienced on the yirevious morning was 
the sharyiest recorded for many vears in the early 
part of November.' In the screen t!ic Ihennomclcr 
fell to 19° F. at T.eammgton, Andover, and Shoebury- 
ness, while on the grass the radiation therinonioter 
registered 11” at Shoeburyness. At Kew, the sliade 
temperature fell to 22" F., which is said to be a 
“ record ” for the first ten da)S of November, being 
2° lower tlian the previous “ record ” on November 10, 
1921. At Greenwich Observatory the thermometer 
in the screen fell to 23° F. and the radiation ther¬ 
mometer registered 14° F. On November 10, 1908, 
the thermometer in the screen registered 22® F., 
which is the lowest, temperature at -Greenwich for. 
the first ten days Novemb<ff .‘since 
of 82 years, while coii gn»a.thl ndia^on 
ture was 
temiJeiataZB' at 


when the thermometer registered 8*5® F. on 
November 30. 

The Optical Society of America Iield its eighth 
annual meeting at Cleveland, Ohio, on October 23,, 
26, and 27, the business being conducted in the 
physics building of the Case SchcKil of Applied 
Science. The meetings for the reading of papers 
W'ero open to non-members, and abstracts of all 
papers to be read were available befoie the meetings. 
'J'wenly-eight papers were read, including one on the 
optical problems of an Art Mu.seum, by Mr. F. A., 
Whiting, director of the Cleveland Museum, Prof. 
Michelson gave a jiaper on the limit of accuracy in 
optical measurement, and Prof. Nichols one on the 
spectra of mcaTide.scent oxides. Seven of the papers 
dealt witli geometrical and general optics, eight with 
\ision, colorimetry ami photometry, and the rest 
witli the optics of instruments and with iniscella- 
ne<jus optics. They originated from the Bureau of 
Staiulards, the Eastman Koscarch Laboratory, the 
Research Lalxirutory of Bausch and Lomb, the Ncla 
Kesearch LalKiratory, the Miinscll Research Lnbora- 
loiT, the Research Laboratories of the American 
'I'elephone ami lelegraph Co. and the Western 
Electric Oi., from Frankland Arsenal, and from the 
Jalx>ratories of many of the .American universities 
and ti‘chnic,il .school.s. America is evidently alive 
to the necessity for rt-searcii in ojitics 

l^AuricuLAK.s of a very cornyilcto senes of adjustable 
resistances of the type consisting of a tube, or in 
some cases of a block, of rectangular section wound 
with a singl(‘ layer of bare wire over which a sliding 
contact mov(‘s, arc contnmed in a new catalogue 
from the Zenith Manufacturing Co. {Villiers Road, 
Willcsclen (irccii). The ran.ge of these has been 
cxtendeil to cover a variety ot rciyuiremeiits, from 
compact laboratory resistances to large switchboard 
apparatus Several improvements in design liavc been 
made, notably in the way in which the tubes are 
gripped in their holders and in the clamping on the 
bro;^ metal rirtg.s at the ends, which form the 
terminals ami zero contacts. The resistances can 
be connected up in a variety of ways and can be 
wound iion-induetivoly when required. In some 
cases also it is found convenient to provide them 
with windings of increasing cross section, by which 
method some saving in space and material can be 
obtained, as the section of the conductor can be made 
to increase appn^ximalely at the same rate as the 
current when the slider is moved to diminish the 
re.sLStance in circuit. 

Messrs. W. and G, Foyle, Ltd.. i2t Charing 
(Toss Road, W.C.2, have just .sent us a copy of the 
catalogue of their department No. 18, of 569 second¬ 
hand books on alchemy, magic art, curio-sities, utopias, 
natural sciences, mining, architecture, mechanics, and 
their bibliography and literary hi.story. It will repay 
perusal., A welcome and unusual feature is the 
inclusion of an index of proper names. 

Among the announcements of the Oxford Uni- 
Pnass is a itew edition of '^English Industries 
by t,. F.*8alzman, in which 
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will be included much fresh material’and' many . 
illustrations reproduced from medieval originals. 
The work will treat of mining, quarrying, huiMing, 
metal-working, pottery, clothmaking, leather-work¬ 
ing, fishing, brewing, aAd the control of industry. 

The latest catalogue (No. 228) of Messrs. W. 
Hefier and Sons, Ltd.. Cambridge, is an important 
one. It contain.^ upwards of 1300 titles of second¬ 
hand works classified under the following headings: 
scientific periodicals and transactions of sdentilic 
societies, standard scientific books, standard sets 
and periodicals in English, historical and general 
literature, foreign literature, oriental literature and 
journals, and addendum. 

The new announcement list of Messrs. Longmans 
and Co. gives particulars of tlic three following 
books which should be of interest to engineers; 
" Reinforced Concrete Design,*’ by G. P. Manning, 
in wliich tlie subject-matter is treated from the 
point of view of the engineer designer. It will 
include the theory and practice of design as generally 
admitted and employed at the present day ; “ Applied 
Elasticity,” by Dr. J. Prescott, written to fill a gap 


I' whichV has eMSted between .the two extremes of 
■‘English text-books on , elasticity. Strict mathe- 
' niatical methods are used wherever’these are not 
too cumbeisome, and approximate methods are used 
to simplify the'cumbersome metliods; and “The 
Principles of Irrigation Engineering, with special 
reference to South Africa,” by F. E. Kanthack. 

Messrs. Edwaro Arnold and Co. announce the 
early publication of “ Outlines of Palaeontology,” by 
Prof, H. H. Swinnerton, of the University College, 
Nottingham, in which palaeontology is dealt with as a 
definite branch of science and not as an adjunct to 
stratigraphical geology, or as a mere division of 
zoology. The method of treatment adopted arises 
from the difficulty felt by students of geology and 
zoology and by others interested in the problems of 
animal life and evolution in past ages in being able to 
visualise all the salient characters for which a number 
of generic or specific names stand sufficiently clearly 
and completely for the purpose of making meqtej^r 
comparisons. This fact has been borne in mindw^ 
the author, and con.setjuently most problems are 
cussed in terms of organs and structures rather than 
of organisms and species. * 


Our Astronomical Column. 


Two Comets. —A telegram from the Cape announces ; 
that Comet Douhiago-Jiernard has been observed , 
there, and that the iollowing orbit has been deduced : 

T = ID23, Nov. 1770 

a. '-254'' 32' 

fi- 22 7 3O 

?^114 17 
iog(7 ^i>' 8 <j 70 

The comet will return north early next year and may 
possibly bo visible with large instruments in February 
and March. It travelled to nenriy 70“ S. Dccl. 

Herr Ueinniuth, assistant to lYof. Max Wolf 
at Kdnigstubl, Mcidelbcrg, dctcc'ted a cometary 
object on October 31 at S’* 44 ' 5 ‘'’ M.T. in 

R.A. 15“' 4*, N. bed. 22® 31'. Daily motion is 
probably -32’“’^', north 28', but as the discovery was 
made photographically the motion may possibly have 
been in the reverse direction. TJic photogniphic 
magnitude is given as 13*0. The di.scovery was made 
in the course of the minor planet work that is regularly 
carried on at Konigstuhl. 

Polarities of Sunspots. —Much interest was 
caused at the meeting of the Royal Astronomical 
Society on November 9 by the reading of notes by 
Prof. Hale and Mr. Ellcrman announcing tliat the 
Mt. Wilson observations confirmed the reversal of 
the' poltoity law for the constituent spots of double 
groups in the of the new .sunspot cycle. 

The evidence s^gests that the law persists 
throughout one ii-year cycle, and is reversed for the 
following one. 

Prof. Newall pointed out that this means the 
substitution of a 22-year cycle for solar changes, 
instead of the previously accepted ii-year cycle.- 
He noted that the discovery increased the difficulty 
in obtaining a mechanical explanation of sunspdtj 
phemomoia, since the magnetic.^Uxitios. dep^^dv^^n; 
the directions of the vdrtlfx motions rpund 

ThrEirk*all ' ’■ 

observ^ 

■ jfo- ii': 


and other p1ac(«. thougli very few observations of a 
satisfactory kiml have come to hand. Mr. W. F. 
Denning writes that the real patli of the object was 
(lirectetl from north to south, the beginning of the 
luminous course of the meteor being over the region 
of Torquay, and the end over the English Channel 
about 64 miles SS.K. of Start i^oint. The radiant 
point was at j0o“-|-50° near d Ursre Majoris, Irom 
which point a bright incteor was also seen on 
October 14 last. This shower appears to be con¬ 
tinuous during the last three months of the year, 
in any case it has been repeatedly ob.served from 
the second week of October up to the last week in 
December. 

In the spring months of March and April the same 
radiant in Ursa Major is manifested with great 
distinctness. This long continuance or frequent 
repetition in meteoric radiation deserves further 
investigation. 

Sunspots and Changes in Solar Radiation.— 
Prof. Abbot's announcement of the short-period 
clianges in solar radiation was made several years ago. 
He examines (Proc. Nat. Acad. .Sci., U.S.A., Oct. 
1923) how far a connexion can be traced between 
visible changes on the solar disc and the radiation 
changes. His results are as follows : 

1. The appearance of sunspots is accompanied by 
high radiation, presumably owing to the uprush of 
hotter matter from the interior. 

2. Lower radiation generally occurs just after the 
central transit of spots. 

3. Generally a di.sturbed solar surface means high, 
radiation, a quiescent surface low radiation. 

With regard to (2), he refers to Guthnick's olpse^a- 
tions of the brightness of Saturn. Th^ fluctuations 
! could be %-o swxxird.-^with'stbe.yariati^B of 

■'SuppioSition -the. tacUation^ is 
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Research Items. 


The “ Shrunken Heads ” op the Tibaros. —In 
" Blood Keveage, War and Victory leasts of tlie 
Jibaro Indians of Eastern Ecuador," by Rafael 
Karsten, which has been issued as Bulletin 7g of the 
Bureau of American Ethnolof^', a section dcjils with 
the methods of preparation of, and beliefs attaching 
to, the shrunken beads which form the war trophies 
of these tribes. Much attention was attractc(l to 
this subject by Sir John Bland-vSiitton’s lecture 
before the Royal Society of Medicine 111 November 
last (sec the I.amet, November li, ig22, p 4)45 ; 
Brit. Mfd. ]., November n, p. 932). These 

heads, which luivc been ma<ie familiar by a iiuml)er 
of specimens in i)ur musouins, are nsuallv alxiut the 
si/c of an orange, the skin, with the hair altarhc<l, 
having been strijiped from the skull by an incision 
at the back, ’ifirec strand.s of twisted red-painteil 
cotton hang from the Iip.s, and the whole head is 
dyed with charcoal. The hair, whic'Ji i.s held to l>e 
the scat of tlu: soul, is the most c'ssential part of the 
trophy. The head is Regarded as diarg<‘d with 
supernatural power, and is ncvc'r that of an enemy 
•belonging to Ihc' same tribe as that of the slayer, 
with whom blood rc'lationship might be claimed, a.s 
the process of reduction is a deadly insult to the 
whole tribe. Kach stage of the pnioes-s has its 
ajipropriate ntnal. 'riie reduction is liegnu by the 
use of thn*e stones iiealed in a lire, tins In'ing obviously 
ccreinoniai, as the actual reduction is ultcTwards 
(dfectc'd bv the us<‘ of hot sand introduced through 
the opening of the nec'K, Hc'ads of certain animals 
smb as the .sloth and the’ lagiiar, aic' prepared l)V the 
same method .ind witli identical ceieinouial, because 
at ouci time all aminals wcuc men wdio fouglit among 
IhcMtiselves ami took one anotlieis heads as tropines. 

Poi.VNi'..si.'\N Tvm.s.—in vol \xn , No. 2, of the 
Journal of tli<* Polynesian Society. Dr. Taiiiis R. 
Sullivan discus.ses .some of tfio anlhnijKimetnc data 
■obtained in the I’acitic by tlie liayard Domnnek 
Expedition of the Bcrince Patiain Jhshop Museum 
of Honolulu and tlic^ American Museum of Natnrul 
History J‘'roin inaU'n<d collected m Samoa, I'onga, 
the Marepuisas, and Hawaii, I.)r. Sidhvan has isolatecl 
two types which hi‘ calls tcmiativciy J'olyiiesian and 
Indonesian. 'I lie. charHc.teristics ot the PolvncMan 
type are hght-brown .skin colour, wavy hair, medium 
development of bc'ard and body h<iir.*lip.s of average 
thickness, moderately long hcwl (c-ephahe »ndc.\ 
77-78), higli face, liigli hut broad newie, ami tail 
stature ; of the Indonesian type, mechum to d.irk- 
brovvn skin, wavy hair, .scant beard and body hair, 
thick lips, sliort heads {cephalic index 8i-8e), stature 
shorter than the Polync'sian, very low bioacl lace 
And very low broad' nose. 'I'lns hitlierto unsuspectwi 
Indonesian element, Dr. Sullivan thinks, explains 
the often-expressed opinion ihat the? Polynesian and 
Inclonesiau are closely related types. Whc*n tlu? 
Indonesian traits are removcsl, tlie PoIyiu*sian 
appears to be strikingly Caucasoid, and the available 
data seem to indicate a type interiTUidiatc between 
Caucasian and Mongol. ()n the other hand, the 
Indone.sian type seems to be? a somewhat doubtful 
Mongoloid diverging toward the Negrito. This type 
is most important as an element of the population 
in Tonga an<i the North-Western Marquesas. In 
addition, there is a Melanesian element in the south 
and. west of Polynesia—in Tonga, New Zealand, 
■and Easter Island ; but Dr. Sullivan is of the opinion i 
that MelauB9laa.,mflu«ac€ .haa •been sli^tly: esc*/ 
Aggoratedv .The'groUR-eJthibitiM 4 e'gr^ ot. 

brachycepha^. 90-; asd": 

over), 


and to a lesser degree in the Marquesas, to which 
Prof. Elliot Smith has referred as lYoto-Armenoid, 
he regards as Polynesian with.an artificially deformed 
head. 

The Unknowable. —It is rather curious to reflect 
on the completely different aspect which Spencer's 
th«!ory asaumc*s to us to'day. tiy reason of the change 
which has come over our mathematical and physical 
conceptions. Spencer thouglit of positive science as 
a realm of clear and transparent light surrounded 
by a murky realm of metapliysical darkness, and he 
expressed this firmly-held conviction by deflcribing 
the outer darkne.s.s as the unknowable. To mathe¬ 
maticians an<l physicists to-das' it is, on the contrary, 
the.se outw limits, this beyond of the world of sense- 
perception, of which they feel most confident that 
they j>osse8.s sure and prc*cise knowledge. The 
cluctnm theory and the principle of relativity, which 
conceril fundamental concepts, seem to us more 
secure scientifically than the .sense-perceived objects 
of practical life. It is these which have sunk back 
into the mystery of the unknowable. This is not, 
however, the line of Mr. Santayana's thought expressed 
111 his Herbert Spencer leclnVe, '' The Unknowable," 
delivered at Oxford on October 24 and now published 
(Claiendon Press), bbr lum Spencer’s unknowable is 
a <loctnnc of su^tance, and he thinks tliat when the 
self-contra<lictonness of Spencer's statement is cor- 
roctcil It can be brought into hnc as a sound Spinp/.istic 
conception. " Calling substance unknowable," ho 
say.s, " is like calling a drum inaudible, for the 
shr<?wd reason that what you liear is the sound and 
not the drum. It is a play on words, and little 
b<?ttcr than a pun." 

Mbi'AnonsM in Diabetes. —A vast mass of data 
relating to the metabolism of diabetics has been 
accuimilatcd since i(>o8 i>y Dr R. P. JosUn, of Boston, 
working in association with Dr. 1 ''. G, Benedict, of the 
Nutrition Laboratory, anil these are analysed and 
discussed in Publication 323 of t!ic Carnegie Institution 
of WjLsIungton In all, 113 patients have been 
exammed in greater and less detail, partly in the 
pcri<Kl when the prevalent treatment was overfeeding 
with a low cxirbohydrate and high protein-fat diet, 
and partly since the introduction of fasting and under- 
mitritum*as the general regime in 1914. The figures 
provide a great quantity of accurate measurements 
which will l)c examined with profit by those interested 
m tJie subjects. 

KioiKct of Mangane&k on Plant Growth.— 
('.ertaiu elements that occur only in very small 
amounts iii plant lis.suc;s would appear to play some 
definite part iii the economy or the plant. J. S, 
McHargue {Journ. Agrir. Jieseurch, xxiv. pp. 781-794) 
has investigated the effect of manganese sulphate 
on the growth of ])lants in water cultures with 
specially purified nutrient salts, and his results 
indicate that at least for the plants tested, a very 
small quantity of manganese is essential to produce 
normal growth. Such plants as radish, soy bean, 
cow-pea, field pea. and niai^e do not contain sufficient 
manp^nese for growth to maturity, though some have 
sufficient to maintain a normal development for the 
first fe\v weeks. In the latter case experiments 
carrier! on for too short a time fail to reveal the 
■ essential nature of manganese. The lack of manganese 
V afiects the production of dry matter and brings about 
,:an-etiolatea lof the young leaves and bTids,|| 

thd ’^<^eat a function in photo- 
.^yothaeU .ahd ia .chi^phyll formation. Experi- 
showed that .rna^gane^e 
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sulphate applied to acid soil caused a decrease in 
crop, whereas if calcium carbonate was applied in 
addition to neutralise the acidity, increased yields 
were obtained. Soluble salts of manganese in acid 
soils may therefore be one of the causes of toxicity 
in such soils as exhibit toxic effects, an excess of 
manganese sulphate rendering a soil more or less 
sterile with respect to the growth of plants. 

SlLVER-LF.AF DisLASK.— 'i'lic fourth of tiic sencs of 
papers on tliis .subject by Mr. 1 ’'. 'f'. Brooks and his 
co-workers appears m the {mirnal of Pomology, Vol. 
iii., No. 3. Septcnilior With financial aid from the 
Ministry of Agriculture, those important mvo.stiga- 
tions are extcimlmg in scope, and l)esides experiments 
at Cambridge and at ilic John limes Horticultural 
Institution, Merton, work has been done upon orcluird 
trees at the Ea-st Mailing I'rmt Research Station and 
at Heston, Middlest'x. The jiarasilic fungus Sierrum 
purpureum is rcs{)onsiblc' for the lypical silver-leaf 
disease, and in this fourth rejiort. Brooks and H. II. 
Storey criticise Bnitner’.s recent nttenipl lo distin¬ 
guish a false “ silvcr-h'af disease due to other 
physiological causes while pointing out tliat the 
silvery appearance, rhu* u.suafly to the optical elfcets 
produced by an air gaji between leaf epidermis anti 
mcsophyll, may frequently arise from acculental dis¬ 
turbances quite unconnected with the (‘iitry of 
Stercuni purpttreum. The e.xporiinenls now recorded 
show that the fungus readily infects tlie living wocxl 
at any exposed surface, jicnetratmg such tivsnes more 
readily than slioots pniviouslv kilio<l in the autoclave, 
in wluch it seems to be less active than many sapro¬ 
phytic moiild.s. A verv mterestmg de.scnptioii is 
riven of the comiUions found m Pershure plum.s which 
had been infected by tlu- <h.scase and tlien “ grew out " 
of it. On exiimnuition the (kwd fungu.s patches 
could be seen in the wood sliarplv ddimited from the 
healthy tissues !>v a baud of gum excrctcrl from the 
tiiMiucs. The accuimilation of these guin-like .sub¬ 
stances both in discas('(i tissues and at tin* surface of 
a healthy wound arc obviously proiitalde subiects fur 
further study. Brooks and Storey reconl manv 
observations on natural wound protection in fruit 
trees and upon the usual drcs.siiigb apjihetl to protect 
such wounds ; in tlioir experience ga.s tar has been 
the most valuable tlrcssiiig, Stockholm tar proving 
very disappoiuting as a mcaii.s of protecting woun<ls 
against fungal attack. 

Dissecting a Di-.vonian I'i.hti. —A palaionlologi.st 
of our acquaintance is w'ont to dream of finding a 
palaozoic fo.ssll with all its .soft parts so beautifully 
reserved that he can dissect them. Our friend will 
e envious when he reads m the annual rcpirt of the 
Field Museum of Natural History (Chicago, 1023) how 
Dr. Erik Stcnsid, tlie new head of the Palaeontological 
Department of llic Swedish .Stale Museum, spent ten 
days at Cliicago dissecting the head of a Devonian 
fish, Macropetalichthys. This specimen, it is said, 
allowed Dr. Stensio lo obtain an exact knowledge of 
the shape of the brain and details of the nervous and 
circulatory system of the head. These facts might 
possibly have been inferred from the petrihed skeletal 
tissues; but the n'port says precisely : " The pre¬ 
servation of these .soft parts was so perfect that they 
could be studied almost as well as if it were a fresh 
specimen." The specimen has been mounted for 
museum exhibition m such a way as to make a 
complete whole with all the dissected parts visible, ' 
and with every portion removable for close study. 
Zoologists will await with interest the publication of 
Dr. Steusid’s memoir. 

Free Radicles.—J, B. Conant and A. W. Sloan 
have recently published a preliminary paper on 
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formation of free radicles (J. Amer. Chem. Soc., vol. 
45, p. 24O6). The reduction of triphenylpyrylium 
chloride with vanadous chloride yields a reddish 
substance which is insoluble in water and behaves 
as a free radicle. The same reducing agent reduces 
tnphcnylcarbmol in conccntratetl hydrochloric or 
sufphunc acid solution to free triphenylmethyl, 

('ku.ulose Dkkivativks.— The technology of cellu¬ 
lose derivatives is discussed in an article in the 
Ch&mical Trade journal for October iq, which is 
mumlv devoted to the newer ethers and esters. The 
preparation of cellulose butyrates is receiving atten¬ 
tion, iHHiHtise by introducing more complex acid 
ridicals it cs hopivl to jireparc esters with msefiil 
solubility properties. 'I'he interest in the cellulose 
ethers has directed attention to inijirovements in the 
manufacture of diethyl sulphate, these, being discussed 
in tlie article The jiroperties of the various esters 
and ethers are given 

l’RF.srgvArioN OK Wood- The Chemicnl Trade 
Joiirual for Oct, 5 couUuns an article on wood pre- 
scTvativi^s. 'i'he art of woorl preservation dates back 
from verv early tini<*s, it was practised by the 
Ivgvptians, wIk» used antiseptic nils for tlie purpose. 
Burnett m 183S introduc<-d the use of /me i hlonde 
Wolman m iqo<» pateuliH] tlie use of oprlain tiuorides' 
111 eonjutuTion willi other .salts, and from tins date' 
lumdredsof jiatentson the subject li.uebeen t.ikenout 
In recent limes tlie creosoting jiroees^ has bi'en iniro- 
duced, but it eonfei's odour ami inlhnnniabiliU’ on the 
timber. 'I’he inetho<ls ol tmpn'gnalion <ire discussed 
in the article, ami tiie results obtained from the uses of 
various salts an* described. .\ note is also;id<h*d on the 
preservation of woim.I jndj), 

Maonmk 1 M;< I iN-\i ion Ai* Ki'.w.-A careful 
detailed study bv Dr. (' Three, of the " Alisoliite daily 
range of magnetic declination at Kew Ohseivatory. 
KiclimomI, 1858 to njoo, ' has just bi'cn jmbhslied 
m the (ieophvsical Memoirs (voJ ih No 22) of the 
Meteorological Olhcc Tile annual variation of the 
daily range is c\ammed bv sulKhviding the year into 
73 fivc-day periods. for each group of live davs the 
12-year moan daily ningi* is given, also the largi'st and 
least values; smoothed means are gtv(*!i also for 
years of simsjxit maximum and nuninnun The 
ranges are, of course, distinctly' less m inuumiun than 
m ina.vimnm .sunspot years. The dailv range under¬ 
goes a d<ml)lc oscillation in the course of a year, with 
maxima at the equinoxes and mmima neai the solstices. 
.'\gam. Wolfs linear relation, J< =o+f/S, connecting 
the range K vvitli the sun.spot number S. is o.xamined ; 
a and h arc found to vary quite considerably both 
tliroughout the year and from one year to another. 
The determination of a and h does not in itself give 
a measure of the degree of correlation bet ween R and S, 
and this question is separately investigated. The 
mean correlation coefficient for the whole period is 
o*Hf), but m the moan of the winters it is only 0*53, 
while there arc conspicuous variations in the results 
for the four groups of years, each roughly comprising 
one sunspot period, into wdiich the whole series is 
divided. Interesting frequency tables are also given 
{a) showing the distribution of ranges of different 
sizes, in each individual year, for the said four groups 
of years, for sun.spot maximum and minimum years, 
and for each month of the year ; and (d/) showing the- 
distribution of the hour of daily maximum and 
minimuin declination for similar groups of the data. 
The jpaper contaiq^ a large. amount of important 
thoiign Wh^calwould 
. mope rea^y com;prehen.ded:if IM been indicated, 
t by ip'aplis-taefflfm , 
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Paleontologists at Vienna. 


'FHE Pal^ntologische Gesellschaft is an inter- 
national society of pateontologiats, with 
nembers belonging to several European nations, 
.0 Great Dritain, and to the United States. An 
innual meeting was to have been held in 1-ondon 
ind Oxford during August 1914, but on at-count of 
:he War and its effects it was ini])ossible until the 
present year to hold a meeting outside Germany. 
Even now the difficulties were only overcome by the 
lid of the Austrian Govermnent and the generosity 
if many notable Viennese, who inaile a meeting in 
Lheir capital possible for their impov’crishecl colleagues. 
Thus it was that on September •.> 1 - September 29 
1 most successful gathering of 33 members and 
po interested persons took place m the Gniversitv 
af Vienna under the presuknev of I’rof. Othenio 
Aliel 

The nou-Austnan nieinhcrs lULiiuh'd I'rol Wmum 
:)f Uppsala, Professois Van Hemmcleu and Versluys 
from Holland, Enron Fejervury of Bnda-l^st. f*rof. 
f^ompeckj of Berlin, with 3d German colleagues, 
Dr. F. A. leather of the Ifritish Museum, and re¬ 
presentatives of O.echoslovaUia and Jugoslavia. 

The <iongress was honoured m having its session 
apened in the Festival Hall of the Dmversily by the 
ih’csident of tiic Austrian Kepiiblic, T)r. Hamisch. 
supported by Ins Vu-c chancellor, Dr. h'. Frank, Dr 
Maurus r<‘pres<Miting the Minister of Education, and 
the Bector of th(‘ I'niversity, Prof G. Diener 'Ihe 
large gathering hsti'ued to an ad<lress bv Prof 
i*oiupc('kj on “'riic Beginnings of Life.” winch, in 
Ins opinion, to<ik plaie on the land and not m the 
sea Here may be men honed the dinner iii the 
!<alhaus, also attended i>y tiie PrtsidenL of the Ke- 
pubhe, wlien speei hcs ol \sck»)me were made bv the 
president «>f the societv and the Dc]mlv-Mayor 
Ihe honour of returning ttianks on liclialf of the 
loriMgners v\iis allotted to Dr ikitlaT, who dwelt on 
the ])Ower oi socntilic nilercourse to unite the nations, 
ami showed !io\v llie ad\’aiu’e of scumhc, and notably 
ot yjaliooiUology, was retardod bj* the vexatious 
barriers still erected tiy jioliticians 

The purely scientific programme included the 
following papers Baron Fejervar) • The origin of 
the pra’-lndhi.x ami the Cheiropterygmm theory m 
the light of palmobiologic.al research ; t- Wiman • 
on some llynig Saunaits, J' A. Bather Cotlnirno* 
cvstis, a study in hatuls and evolution, also Stephano 
ennus, a stiulv oi convergence; B. Ki<-liLcr: 
Convergence among TnlobiUis, H. Schmidt. The 
develojunent of tlie Ainmonoidea in the Carbom- 
ferou.s , P Kessler; Nautilids with incomplete 
septa, which led to a discus.sion on their mode of 
life ; R. Kubaxtli ; Researches ou recent ami fossil 


conifer woods ; 0 . Abel: The first find of a Tetxapod 
track in the Alpine Trias. The chief interest of the 
meeting, howeveff, centred iu the so-called Drachen- 
hohle. at Mixmtz on the Mur in Steiermark. la this 
cavern, 1000 metres above the sea, there has been 
found a remarkable series of cave-bears in all stages 
of skeletal growth, a.s well as the reraams of smaUer 
mammals ussticiated with them. These have been 
studicil by IVof ,\l)cl and Ins assistants K. Elirenberg, 
O. Antonius, A. Bachofcn-Echt, and others. These 
all dcscnla'd their particular researches, and Prof. 
Abel in a public lecture drew' a vivid picture of tlie 
aninud life of the “ Dragon's Cave.” 

Opportunity was given to the. members to visit 
Schonbruiin. where the menagerie still contains a 
fine representation of wild BovuIlD, and the Geological 
and Mineralogical galleries ot the Natural History 
Museum. An aflenioon was devoted to an excursion 
to the I’allcrslein m the Wiener Wald, where the 
JCoceuc fljsi'li prestTv'cs mo.st curious markings, for 
the most part of annelai origin. At the clo.se of the 
meeting 70 members visited the Mixnitz cave, and 
after spending four hours m tim studv of its mysteries, 
were rcfrc-she<l bv a delightful supper and entranced 
by Stynau folk-songs sung bv a choir of local ladies. 
Fifteen managed ou the following day to ascend the 
Sonnwcudstem ne.ii Si'minenug under the guidance 
of Prof. Kober. 

'riie following have been ek'cled officers for the 
imsumg year. I’re.sidcuL t) Abel (Vienna); Vice- 
}*resi<lents : D jackel (Greifswald) and E. Stromer 
(Munich); Secretaries. O. Aiitomus (Vienna), H. 
Richter (Frankforll ; Treasurer: P. G. Krause 
(Berlin) New members of Council are V, A. Bather 
(i.oiidon) and W. Juiiensch (Berlin). 

warmi'sl tiiunks of all wlio enjoyed this 
inspiriting gatlieiuig arc due to Prof, Abel, who, 
with ins colleagues Ur. K F.lirenberg and 73 r. O. 
.Antonius, saw to all the arrangements. Nor should 
there be forgotten the fine reconstruction of the 
mammolli ma<le mnler their direction by the artist 
Frun/ Houbal, or the members' badge based thereon 
bv Prof. K. Marse.liall. The ” enkcl Bier-abend," 
where some found a more intimate hospitality in 
Dr and .Mrs Alxd's home, was a characteristic and 
delightful feature. But it is more fitting to end 
with moniion of Prol. .Abel’s ” Palmobiologischer 
la'hr.iyiparat.” where he has accumulated a mo-st 
interesting seru*s of tossils illustrating what one may 
term their natural history. .Nowlicre else have we 
seen this idea so consistently carried out. This 
room, like tlie meeting as a whole, was a constant 
reminder that neither fossils nor those who study 
them nml he dull and lifeless creatures. 


Deterioration of Structures in the Sea.^ 


'T''HE inve.stigations on the <leterior<ition of stnic- 
A tures of metal, concrete, and timber exjwised 
to the action of sea-water vliich are being carried 
out under the direction of a committee of the In¬ 
stitution of Civil Engineers have alrcjuly formed 
the subject of two interim report.s {see Nature, 
October 21, 1920, p. 235, and December 30, 1922, 
p. 878). The third report, which has ju-st been 
usued, records progress along several very different 
lines of research, although, since the* phenomena 
with which they are concern^ are slow in ctevdloping,, 

i <'11ieD«tolortUociefStruatuiellBSeii-Witer.*' Third(laterin) R«pa(t' 
of the ConWuee Af the lottitutiai «f Cml Bogineor*. BdUed ivj*-. K- 
CoMthwaite and C. It Bedavra. Fp. 79. - asd 

IndMtrUl Baserfeh StafWiaty Ofioer 


amclusive resulls are not to lie looked for m a short 
spacti of time. 

That part of the work of the committee which 
deals with the corrosion of metals is the subject of 
several sections ot the report. .A full- account is 
given of the arrangements devised for exposing test 
bars of various types of iron and steel to the action 
of the sea. The bars, prepared under the super¬ 
vision of Sir Robert Hadfield and Dr. T. N. Friend, 
have been despatched to Plyraouth. Halifax, (^lombo, 
and Auckland, and reports are given from the 
1 engineers in charge at these places describing the 
^. jnetWds,^ used for fixing them in position. Groups 
•'.of bars’kfe i6 be exposed for five, ten, and fifteen 
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years reepectiVely, after which they will he returned 
lor examination and weigWng^ 

Meanwhile, laboratory work on the same subject 
IS being continued, and the present report includes 
a short but important communication from Dr. 
Friend on the inifuencc of strain on the corrodibility 
of iron and steel, which is of more than merely 
technical interest. It has long been known that 
iron, after being subjected to strain, is particularly 
liable to corrosum, hut little exact investigation has 
been done on the subject Dr l-'ncnd has carried 
out a series of experiments on sections cut from 
bars that ha<l been broken in the tensile tests carrie{l 
out for the commiltcc. 1'hesc bars represented 
seven kind.s of wrought-imn and steel, the chcmicjil 
and physical properties of which had been exactly 
determined, as well as the degree of strain as measured 
by the amount of elongation at tlie points at which 
the sections were cut 'i’hc specimens, isolated on 
paraffin blocks to jirevenl any galvanic action, were 
exposed for n whole year to alternate welting and 
drying by tap water in a si])Iion tank, and the amount 
of corrosion delenninccl by weighing. TJic result 
was, briefly, to show no difference m corrosion 
between strained, and unstrained stsdions except 
in the case of a nickel steel (36 per cent. Ni) and Icjcs 
clearly in a chromium steel (13 per cent. Or), llolh 
these steels, and c.specinlly the latter, were very 
resistant to corrosion, but the pcrceritag<‘ difference 
between strained and unstrained portions is d(‘scribed 
as " extraordinarily great, resembling in magnitude 
that observed wlicn strained metais arc subjecteil 
to acid attack.” Dr. Friend is careful to point out 
that the uniform rales of corrosion in the other irons 
and steels arc not to be taken as contradicting 
practical experience In tli<’ tests electrolytic action 
was carefully excluded, liul in practice strained and 
unstrained portions of tlio inotal would be in con¬ 
tinuous contact and the difference of potential so 
produce^l ittight well account tor llie localised and 
severe corrosion often observed. 

A very different field of work is that concerned 
with the destruction of timber by ammal pests,1 of 
which the mo.st important are tlu- various kinds ol 
” shipworms ” commonly referred to as 'I'eredo. 
Prof. George Barger reports on experiments in treat¬ 
ing wood with various preservatives. The test 
pieces, after impregnation with the pousonous solu¬ 
tions, were ” baited ” by attaching a veneer of un¬ 
treated wood, and were exposed to attack by Teredo 
at Lowestoft. The most remarkable re.sults were 
obtained with an arsenic compound, phenarsaziue, 
known in poison-gas warfare under the names ” J).M ” 


and Adamsite.” In i per cent, alcohcdic solution 
this compound, entirely prevented the Teredos from 
penetrating the test-blocks, although they were 
numerous m the veneer; even in a dilution of o-i 
per cent, the protection was all but complete. 

Mr. C. R. Harington carried out at the Laboratory 
of the Marine Biological Association at Plymouth 
some very interesting experiments on the larval 
development of Teredo. The free-swimming larvae 
WCTe kept ahvc for a fortnight, but attempts to find a 
suitable food for them failed, and, although they 
were attracted to and settled on shavings of wood, 
it was not possible to observe their boring. An 
important and novel result was the discovery of the 
maimer in which they are attracted to the wood. 
It was found that alcohol and ether extract from 
wood a substance which has a strong cliemotropic 
action on the larvze. Pliotograpiis and diagrams are 
given to show how the larv.e ctingrcgate round a 
small parlu.lc of the extract when it is ])laccd m the 
dish ill which they are swimming. Experiments were 
then maile wnth solutions of various pure substances 
in capillary gkiss tubes closed at one end and placed 
in .sea water containing the larvai. Of the substances 
tested in Ihi.s way, mahe acid was the onlv one 
showing a very pronounced attraction. VVlietbcr 
this IS actually the attractive substance occurring 
in wood, how'cver, has not yet lioen ascertained. 

It IS to bo noted that neither ITof Barger nor 
Mr. llannglon mentions by name the species of 
TitciIo used m their (sxpenments,* and the possi¬ 
bility th.it the IvOwestolt Teredo miiv lie dilteront 
from that found at Plymouth is not even referred 
to Yet the zoological no less than the jihysical 
or chemical data oi the expeninents deserve to be 
determined with all possible precision Closely allusl 
.species of animals often differ widely in their physio¬ 
logical reactions. One man’s meat is another iiian's 
poison, and, although no species of Teredo is likely 
to grow fat on jihenarsazine, it cannot be assumed 
without Inal that a poison efficient at Lowestoft 
would lie eipially so at Colombo or even at Ply¬ 
mouth 

A contribution of a very different l\-pe is a " Report 
on Boring Organisms in \-arious ^Vatc^s ” by Mr. 
j K. Cunningham of Sydney- It contains a senes 
ol statements of the most amazing kind regarding 
the natural history iff Teredo As an example we 
may quote the assertion “ that tail grown worms 
will leave a pirca' of Umber and entiT another.” 
Tt is a great pity that the committee should have 
tliought tit to include a report of this character in 
an official publication. 


Invention and Research in 

Ayr ANY workers in applied science have an in- 
IVl tereat iii patents and patent law, and to such 
the r^arks made by Sir John Uewrance in his 
presidential address to Ihe Jnstiturion of MccJianical 
Engineers on October 19 will be of value. Patents 
and research have occupied a good deal of the pre¬ 
sident’s working life, and con.sei}ucntly they were 
dealt with very compreliensively m his aildress. 

Some of the large engineering concerns of to-day 
were started to work patented inventions, but if we 
look back it is difficult to find very many of these 
inventions that became the standard productions of 
the industry when the monopoly expired. It has 
becofne increasingly difficult to invent anything that 
has' not been foreshadowed in some previous pid^Iica-. 
tion. Patents have gradually become of less 
portance in mechanical engineering. - < ; 

Sir John Dewrance. h&& .dut 114 


Mechanical Engineering. 

wnen a deftmte object is desired, the practice of his 
firm has been to search its owm records to see what 
lias b<‘('n done before ; the l*atont Office records are 
then c-onsulted. Various methods arc then evolved 
and discussed ; some of these get no further, wliilst 
otJiers arc made, tried, altered, and improved, and 
the result is exactly what has been felt ought to have 
been done witliout all the trouble taken. If the 
article finds a ready sale, an infnngtT may adopt the 
converse process by searching the Patent Office and 
other records, and producing what is called a mosaic 
anticipation—one detail i.s shown in one patent, 
another in a^econd, and so on. It has always seemed 
to Sir John to be unfair that documents should be 
•jevidence of anticipa^n p-..eyidence of prior 

-that- use be sufficient' 

. tojpWj^t t>e ^^ffl 3 0 epted'. The 



may be.infonne(J',^3cactly,bo^.to ciiriy 'fepi the iti-’ 
ventlon ‘aftet; the mhaopk)ly has; 
industry ’carry out the invention as described, ther5i ..j 
is ample evidence of use, but in the lar^e propcutioa" 
3f cases the public do not wish to avail thenwlves 
of the privilege. Cases are known of specifications 
being quoted forty years after being hied; during 
whioi period there had been no use in accordance 
with the specification. If the industry has not exer¬ 
cised the privilege of use, and the subsequent inventor 
has eliminated the defects that prevented the previous 
patent from coming into use, surely he has good 
ground for claiming that he has produced a new 
mannei of manufacture. 

No less than 16,172 patents were sealed in 1907. Of 
these 677 were paid up for the sixteenth year in 1922, 
i.e. 4*2 per cent. Ot tliese 677 patents, excluding 
ordnance, less than 100 related to mechanical engineer¬ 
ing. When we realise that only one mechanical patent 
in 10,000 IS worth exploiting, and the industry ha.s to 
bear tlie cost in brain power, fees, etc., it .seems 
probable that it would be cheaper foi the industry to 
associate to tost designs sucli as is now being done 
for research, standardisation, and the other associated 
activities. 

The chief ditfercncc bet\veen research and invention 
is that, when comluctcd by an a.ssociation of the 
industry, the results belong to tlie industry, but the 
rights of a patented invention belong temporarily to 
the patentee. The mind of an inventor is liable to 
exliibit a preference for those designs which may 
become .sub]ect-matter for a patent. The mind of 
the research worker shouhl be c{Uite free from such 


.tbe.oaly object being the bestj?osable result 
mu|a1^e for general .adop^n ,«nd; in some cases, 
's^Ubdardisation'. remarkable that when fiidng 

atandardi seldom, if evez^- the British Bogineeru^ 
Standards Committee' has wished to adopt an appu- 
^ance that haa been the subject-of a patent. The 
‘activities of research associations, learned societies, 
technical colleges, and the BritLsh Engineering 
Standards Association will undoubtedly increase and 
perform a great many of the duties that in the past 
were performed by patentees. 

Sir John gave an account of tlie various bodtea 
which arc promoting research, and said tliat it would 
take too long to give a complete li.st of the researches 
in progress—researches that no .single firm coxild 
carry out wisely or succc.ssfully. Such researches can 
be undertaken only by associations, which those 
interested ought to assi.st in every way possible for 
the benefit of the indu.stry as a whole. Every one 
who uses knowledge successfully ought to do wme- 
thing to obtain further new knowledge,. Sir John 
desired to impress upon his audience the increasing 
confidence and hope that, in the future, research will 
help us to surmount our difficulties. It is of import¬ 
ance that all rtiscarch workers should realise that by 
“ team ” work they must justify and increase this 
confidence. The nation is wstching the result, and 
critics are not wanting—some are useful and sojne 
take a narrow view. \Vq have now opportunities 
that we never imd before, and with British deter¬ 
mination wo auifulently exjieet great develop¬ 
ments in the future, far exceeding those that have 
bwn accomplishetl in the past. 
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The New Chemistry.' 

By Dr. E. F. Arm.strono, F.K.S. 


single simple molecules in solution such as his equa¬ 
tions postulate and the ionic theory in ,jt» origmU 
form (lemands. 

The first tact wliich has emerged from the detailed 
study of chemical action at a surface i.s that the 
action is not one of the so-called first order in whichi 
the same fraction of the reacting substance undergoes 
change.s in successive equal intervals of time—a 
change cxi>rcsscd graphically by a logarithmic curve. 
When proper an<l sufticient care is taken to keep 
the surface active, the rate of change is uniform, 
provideil tliat the changing substance is present at 
the surface in sulficieiit quantity. These facta axe 
in accord with the hyjiothKais that action is preceded 
by the formation of an additive unstable complex 
which breaks down in all possible ways, that is, 
into a variety of components, practically as fast as. it 
is formed. The problem of tiie source of the energy 
necessary to effect this is not without interest, but 
it is common to all chemical reactions and its dis¬ 
cussion may safely be left to the exponents of the 
quantum and other theories. 

Such actions as we are considering are known as 
catalytic, tlie change being effected by virtue of the 
activity of the catalyst surface, the only other agent 
involv^ in practically all cases both in the living 
cell and the test tube being water. It is now recog¬ 
nised that the water molecule can undergo rupture 
in two ways, cither being distributed upon a single 
molecule, which is thereby resolved into two others : 
A.O.B-f-H.OH'^A.OH + B.OH,; 

■. .'.or divided between two molecules in such mannei 
action*', has -to-.jeahse oxidised the hitler is recced: 


I T can l>e argued that we have just entered on a 
new stage in chemical investigation. Eabours 
in the main of an analytic typo have enabled tile 
exact structure of all blit a very lew substances to 
be establLshed : the results have been confirmed by 
synthetic oper.itions, and most compounds have lircn 
built up step liy step irom tlieir elements. Wliilst 
pliysiciats of the modern school, by a senes of most 
brilliant researches, have learnt much about the 
nature of the atom, the chemist is now concerned 
witli tlie behaviour of tile molecule. This has 
entailed the recognition that he has not only to deal 
with crystals ainl relatively simple molecules in 
solution but also to consider actions taking place at 
the surlacc of colloid agp-egates. As it is probable 
tliat the bulk of the reactions in the plant and animal 
cell are of this nature, tlieu- importance will be at 
once conceded, }''urthor, it must be realised that 
there is evidence that molecules in solution have a 
definite space orientation at such colloid surfaces, 
and indeed according to the work of Hardy at 
.surfaces in general. 

According to the accepted space lattice theory of 
matter, there is a definite attraction causing adhesion 
between each layer of molecules, and consequently 
at a surface, say o£ a piece ol glass, there are un¬ 
satisfied forces or valencies. At first when a drop 
of a lubricant is placed on such a surface nothing 
happens hut when two surfaces of glass are moved 
ovOT one another the molecules of the lubricant 
become arranged according to a definite rattern. 
The chemist to^lay, in seeking to 'expi^in chcinical 


instances bstween., 


4 :it-. 2 lI,OS+S = AO -f-BH,. 
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concerned with changes which take place in the cdl. i 
Such enzymes as are,well known are h^hly specific i 
and selective, a different 'enzyme Ijeing required for 
each class of compound. 

Armed with the knowledge -of the fundamentals 
of chemical action in the cell, the time is ripe for 
the chemist to ascertain the inner meaning of pheno¬ 
mena which the biologist can investigate only by 
the recording of external visual characteristics. As 
a case in point, the coloration of dowers and its 
inheritance may he cited 'Ihere is much m favour 
of the view that flower colours, whether anthocyans 
or belonging to other grtnijis, are tlie jinxiuct of the 
interaction of two factors, an oxidase and a colour¬ 
less precursor of tlie pigment. 'J'lic absence of either 
factor means failure to dcveloj) colour by the plant, 
that IS, while tiower.s, and there may also be a third 
factor present which prcMints action taking place 
between oxidase and loucfibasc. 

If proper comlMiudion ol {-Kort l>ctween the 
biologist and cltcimsi can be cnsurctl, numerous 
baffling problems, many of winch are of far reaching 
economic iniportanoc, can be altacl^<“d. A.s illustrat¬ 
ing one such, m w Inch that all-csseiilial factor quality 
18 concerned, the puzzling fact well known to agn- ' 
culturisls may be mentioned, that one pa.sture ean 
fatten stock uhcreas another is of very little value j 
for this purpose j 


University and Educational Intelligence, j 

CamBMIIiG],.—D r. lioruce 'rninly ('ollegc, 

has been appointed io give the first Rouse Ball 
lecture on some subject related to mathoinaiical i 
science ' 

Mr. M. If, A. Newman has been elected a fellow I 
of St. John’.s College 

It is proposed that the sum of 3030/. bequeathed 
to the University hy Mrs. Amy lYice Kead. shall 
be d<yvoted to the establishment of a research scholar¬ 
ship similar to the Allen .scholarsliip. In the years 
when the Allc^l scholarship is confined to htvraiy' 
subjects of study the Amy I’nee Kcad M.holarship 
IS to be confined to scientific subjects and vice versa. 
The Bcholanship would be open to women students 
who have been admitted to the titles oi degrees on ! 
the same ternw as to graduates of the I University j 

London. —The degree of Ph . I ). in Sctriicf has been j 
conferred on Fanny i.owatei (Imperial t’olJcge-- : 
Royal College of Science) Ifir a thesi.s cntitlcil “ A ! 
Study of the Band Spectrum of Tituiuuin Oxide ” 1 


The use of uireiess for unu'er.sity extension ivork 
has progressed rajudly ni Aineiica. Of fifly-.seven 
univ|pMlie.s and collcge.s pos.scssing broailca.sting 
st^^ns at Icaj*! two—the University of Miclugati 
• ana Michigan Agncultunil College—have organised 
^gular radio extension courses, and the National 
rRadio Chamber of Omiincrcc is develojung a plan 
for establishing other similar egurses. 

The Council of Armstrong College, Newcastle-on- 
Tyne, has ajipomted Prof. A. S. Ferguson, Ontario, 
to the chair of philosophy rendered vacant by the 
departure of Prof. K. F. A. llocrnie to the University 
of tho Witwatersrand, Johannesburg. Prof. Ferguson 
is a student of St. Andrews and Oxford, and has 
contributed artidcs on Plato to various periodicals. 

Ths. directors of the Leplay House education^ i 
visits abtoad are taking a group of tluiir.;irh,anb^r8,^‘i 
and othezs who care to ^izi, to Spain foHOtt 


vacation, le&ving London December 22, and retuTning 
January ’s, or with extension January 13. Modern 
social, economic, and jiolitic^ problems will be 
toucl^ upon both from the point of view of th€ 
peasant life and the city life of to-day, A course o 
lectures will be included in the programme. Ful 
particulars can be obtained from Miss Margaret Tatton 
Leplay House, 65 Belgrave Road, Westminster, S. W.i 

A Dep.^rtmen t of Geology, Mining, and Metallurgy 
has been established hy the Benares Hindu University 
under the direction of I^rof. N. P, Gandhi. 
development was made pos.siblc bv a gift‘||8 
Rs. 200,000 by the Maharaja of Jodlipur, who^^B 
also cndow'ed a Jodhj>Lir-Hardin||!aji^air of techiiQlp^p 
At pre.spnt the sbifT of the dcjiar^Mit coinpn.se?Wa 
professors—of mining and muta,ffi|||y and of geology 
- an aasistant professor of assaying and two demon¬ 
strators. 

Two travelling fcllowshijis ojicn to women graduates 
of Great Britain, each of the value of 1000 dDlIar.s, 
arc being offered througli the British Federation of 
University Women, 92 Victoria Street, S W i. One 
is offered by the American Umvcrsitv Women, 
to enable the holder to carry on a year’s rcstiarch 
in any for<*ign country .sht* may choo.si' 'I'hc other, 
the Rost' Sidgwick Memorial feriovv.sinj). also endowetl 
by the Arnencari.s. offers the .same amount to t'nable 
a Uiritish woman graduate to carr>' on a years 
re.scarch or advancetl work at an Araencau university, 
the clioice of the university being loft* to the lu>ldor. 

In an article on the Rhodes Scholarships in the 
Umpire Ucviciv for October, Mr. Ian J). Golvin 
celebrates the “ coming of age ” of the great scheme 
foimdeilin 1002. 1 ie remarks that it i.s yet too young 
lor us to judge of its fruits, as sciiolars'havo not yet 
had Imie to reach matunty and make tlieir name in 
the world : he accordmgiv c/iniincs lumsolf to an 
appreciation of the character of the founder and Ini' 
aims in founding the scholarshijis. and a description 
ol the achmnistration of the trust, President l-'rank 
M’delotte, of Swarlhmorc College, tlm American 
S";relary to tho Rhodes tnistees, is loss cautions, 
]ia\ mg attempU'd ui “ Oxford of To-day ” an estimate 
of the influence exerted hy the Anierican Rhode? 
scholars. In the first place he points out tliat they 
have, almost to a man. returned to America, and there 
js a cousensu.s of opinion tliat they go back better 
Americans for tlicir Oxford experience. Only one oi 
them has become a British subject. More than a 
third of them arc engaged in educational work; and 
of these many are already college profes.sors, deaius, 
and presidents. ■' Pcrliaps there is no career in the 
United Slates at the present time which represents 
more accurately what Rhodes thought of as public 
Ufc. no career winch olTers a better opportunity to 
influemx; public ojunion tlian tiiat of profe.s.sor or 
administrative ofiicer in one of our American colleges 
or universities " One of them is United States Com¬ 
missioner of F.tlucation, and as head of the Washington 
Bureau undoubtedly excrcnscs very great mfluencc. 
No account sucli as President Aydclotle has given for 
the Americans seems to have been published regarding 
the careers after leaving Oxford of the other Rhodes 
sdiolara. it is known, however, tliat an occupational 
census of those who were elected to scholarships up to 
iyi6 gave the following percentages; educational 
■work 32,.law 25, business and industry ii, adminis- 






November 17,1943] MATURE 


74 S 


Sodetidi and Academies. 

; , London. 

Royal 3 oci«ty, November 8.—A. S. Parkcs: Studies 
on IJie sex-ratio and related plienomcna—foetal 
retrogression in mice. By means of corpora luiea 
conntB it was found that in mice the average amount 
of foetal mortality leading to retrogression was 
lo*8 per 100 normal foetuses. Daniel and King 
have shown for mice and rats respectively that the 
does may become pregnant at the oestrus period 
wliich follows within twenty-four hours after parturi¬ 
tion, and that the gestation period of the second 
litter is prolonged in some cases as much as ten daj'S. 
-Tliis abnormal prolongation of the embryonic stages, 
which is due to inhibited implantation in the ulenne 
mucosa, can be used experimentally to determine 
the effect of unusually adverse conditions upon 
embryonic and fcetal mortality. Where the previous 
young were suckled less than six days, the amount 
of mortality rase to 17-6 per 100 normal foetuses, 
while in prolonged gestations resulting from con¬ 
tinued suckling of previous young, the amount of 
mortality w<is further increased to 23-1. The sex- 
ratio of young born in these two classes was respect¬ 
ively 80-4 and 62-1 males per 100 females. Since 
the normal scx-ratio of mice is not far from equality, 
tins inverse correlation between the amount of foetal 
mortality and the .sex-ratio of the surviving foituses 
suggests that mortality during gestation tails jire- 
pondcratingly upon the males.—U. A. Fisher: The. 
influence ol rainfall on the yield of wheat. The 
Rothainsted data for rainfall and whi^at yields extend 
to i 8]54 . these data have liecn utilised to calculate 
the average effect on the >'ield of rain at difierenl 
period.N of the liarvv'sL year, for jilots under 13 different 
manuriai treatments. An extunsum of the method 
of partial correlation, applicable when the numlicr 
of mdcpendcut variate.s is very large and can be 
arranged in a continuous scries, is used. The several 
jilots show marked differences in their rcsixinse to 
ram, sliowing tliat it is not impossible for the farmer 
t{) adapt his manuriai treatment to a wet or dry 
season. A large part of the differences may Iw 
ascribed to the ehects of loss of soil nitrates by jier- 
colation ; oilier efTcct.s not susceptible to this explana¬ 
tion, and not hitherto anticipated, include the losses 
on the highly nitrogenous plots due to late summer 
rain. Ihe residual value of artificial nitrogenous 
manures appears from these results to be considerably 

f reater tlian lias been thoiight.--D. Thursby-Pelhara; 

he placentalion of Hyrax Capensis. The early 
development of Hyrax i.s unknown, but there is no 
embedding of the blastocyst which undergoes its 
development in the ulenne lumen. The maternal 
epithelium is destroyed early by the trophoblast on 
all sides. The trophoblast is differentiated into two 
cytotrophoblastic layers :—(i) basal phagocytic layer 
(basal trophoblast) ; (2) cellular network enclosing 
lacunae of maternal blood (inner .trophoblast). The 
placentation throws little light cn the aflUmtics of 
Hyrax. \^ile it agrees with tlie placenta of rodents 
in being haemochonal, it differs in its zonary form 
and the detailed character of its trophoblast. Super¬ 
ficially it bears some resemblance to the placenta 
of/Elephas in zonary arrangement and ^at com¬ 
plexity of allantoic villi, but in Hyrax there is no 
' syncyf^al of mate^l tissue surrounding the 
vili ds ,ia l^phfijs. Our present towledge, of the 
pIacMUsat;Km! ofs 
isolated' 


The fine structure of some Sodium s^ts of the fatfy 
adds in soap curds. X-ray photographs of certain 
sodium salts of the i^tty acids (soap curds) show 
lines due to reflections from planes with very wide 
spacings of the order A.U. These planar spacings 
increase uniformly with the number of CH, groups 
in the molecule, indicating an efiective len^h of 
1-25 A.U. for the CH, group. These and other 
lines can be accounted for by assuming that the curds 
/ire in the smectic state dc-scribed by Fnodel.—E. A, 
Owen imd G. D. Preston: X-ray analysis of solid 
solutions. Tlie atomic structure of solid solutions 
of copper-aluinmium, aluininium-magnesiurh, and 
coppcr-nickcl has lx‘en examined \>y the X-ray 
spectrometer. In each case it was found that the 
solute atom replaces an atom in the lattice of the 
solvent, the substitution being accompanied by a 
distortion of the lattice. Tlxe eutectic alloy of 
aluminium and copper consists of a mixture of two 
distinct substances witli dificrent space lattices, one 
being CuAlj and the other a substance the space 
lattice of which cannot be distinguished from that 
ol pure aluminium. I'lic intcrmchillic compound 
CuAlj pos.scsses a simple tetragonal lattice of side 
4-28 A.U. and axial ratio 0'5h2. the copper atoms 
being at tlic corners and the aluminium atoms at the 
wntres of tlie four small faces. The atomic .structure 
of the compound CuAl resembles that of a solid 
.solution of aluminium in copper, but the distortion 
IS considerably greater. The material lias a face 
centred trigonal lattice of side 3'8y A.U, and an 
angle between the axes of 94*6®, the in planes 
being comix>scd alternately of aluminium and copper 
atoms.—H. Chatley: Conesion. The consequences 
arc discussed of assuming that the alternately positive 
and negative atoms in a crystal may be treated aa 
<loublcl.s attracting according to an inverse fourth- 
power law, wliile the electron fields surrounding the 
atomic nuclei repel according to an inverse ten^- 
power law. The numerical results agree fairly well 
with the facts as regards the strain which produces 
rupture in .solids, and a.s regards the rate of change 
of compressibility with compressiop in liquids. 

Linnean Society, November 1.—Dr. A. B. Rendle, 
president, in the chair.--S. Garside : The forms of' 
Hypoxis stcUata, Linn, f., a South African species 
of Amaryllidaccffi. Four varieties arc distinguished) 
one of these us yet undescribed. In each case the 
varieties have constant vegetative characters, but 
the flowers show a considerable range of colour 
variation of a “ continuous kind. Important 
cytological characters of the upper epidermis of the 
perianth lol>es were described, with particular refer¬ 
ence to the remarkable iridescent areas which occur 
in some varieties. Habitat may considerably in¬ 
fluence the size of the plant, but the varietal char¬ 
acters remain constant.—II. A. Baylis : The host- 
distribution of parasitic thread-worm.s (nematodes). 
The nematodes para.sitic in vertebrates show great 
variety in the extent to which they are limited to 
particular hosts. They may be divided broadly 
into a section witli more or less strict " specificity''' 
and a section with members occurring in various 
hosts, often of quite di.stantly related groups. Many * 
of the latter have an intermediate host Commonly 
an invertebrate) during their earlier phases, and these 
forms, being introduced into the final host at a 
more advanced stage than those which have a direct 
.development, 'may . bfl'better able to adapt them- 
iB^ves^to % variety-of |nai hosts. Among forms with 

dirMt dev^pmeat* those which show the strictest 
r|tpe^ci1y are.^hrobably *ihe most- specialised, this 
specialisatioQ,'in habits 
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or oUierwise, of the hosts, while those which have a 
wide range have retained a primitive adaptability.— 
W. N. Edwards: On the cuticular structure of the 
Devonian plant P.silophyton.' ^xjcimena of Pstto- 
pkyion prtnceps, Dawson, from Gasp 4 (New Bruns¬ 
wick) in which the cuticle is preserved, show that as 
in the early land plants of the Rhynie Chert the stem 
is provided with stomata. These resemble m size 
and distribution the stomata of Asteroxylon but 
have cuticle tliickcnings. No stomata were seen on 
the highly cuLicularised spines, but these spines do 
not resemble intumescences of Rhynia, and Psilo- 
phyton is probably nearer to Asteroxylon. 

Aristotelian Society, November 5.—Prof. T. Percy 
Nunn, president, in the chair.—T. P. Nunn: (Pre¬ 
sidential address) Scientific obji'Cts and common- 
sense things. The greatest achievement of the 
phy.sical sciences is generally held to be the discovery, 
behind the veil ol common-sense things and oKserv- 
able events, of a world oi scientilic objects and 
unobservable events. The primary (jualilies of 
common-sense things are translcrrcd without diffi¬ 
culty to scientific objects. Si/c, mass, and motion, 
for example, belong to an electron in the same .sense 
in which they belong to a flying bullet or to a planet. 
Their matcnality Ixjing thus assumed, these objects 
have constantly mcreaswl their hold upon the 
scientific mind. The philosophical question involved 
in this concept is whether objects can exist wliicli j 
only possess the primary cjuaUtics of common-sense 1 
things and have Jione of their secondary qualities. : 
To resolve this problem wc must have a satisfactory 
theory of the common-sense thing. Such a theory 
is that a tiling is a structure embracing and actually 
consisting of all tlie sen.se-dala which conwnon-sense 
regards a.s qualities of the thingand are presented toany 
percipient at any time or place. Unless this doctrine 
is hopelessly wrong, tiie pretension that scientific ! 
objects arc the reality of winch the common-.sense I 
world is but the appearance, mu.st be entirely ! 
abandoned. The real achievement of .science i.s not 
to have disclosed any reality liehind the veil of 
sensible things, but to have greatly extended and j 
deepened and rationalised the .scheme of the worl<t ' 
revealed in perception. ' 

Ipswich. 

Prehistoric Society of East AngUa (Autumn London 
meeting), October 10.—H. Bury (Presidential 
address): The distribution of palaeolitlis in tlic 
Hampshire basin, with special reference to a “ palieo- 
, lithic horizon ” .separating levels at which implements 
' are common from those m which they arc extremely 
.rare. This horizon indicates the highest altitude 
reached by the rivers in palsnlithic times; the 
implements found at higher levels were buried during 
glacial conditions, when the normal drainage was 
^ temporarily obliterated. The differences in the 
level of the horizon in the Hamp.shirt*, Tliamcs, and 
Somme Basins respectively (150 to 130 feet) are due 
to changes in tlie position of the riyer mouths, and 
not to local warpings of the earth's crust. There is 
clear evidence from the New Forest and Bournemouth 
Plateaux that the river fell and rose again in Lower 
Palaeolithic times, the total range of movement (100 
feet) agreeing exactly with the change from the -^ird 
to the first terrace of the Somme, which Comment 
attributes to the Chellcan period. But the English 
evidence makes it clear that tne subsequent rise of 
the river (in or after Acheuleaa times) ■ was much 
higher tlian Commont admits, and reached the 
extreme level of the Palasoli^c horizon. ' 


but evidence from the Isle' of Wight points to 120 
feet O.D.—M. C, Burkitt: The discovery in nor^em 
Spain of an industry which appears to be transitional 
between those of the late palaeolithic and the openii^ 
of the neolithic ages. Masse.s of shells cemented to 
the roofs of certain caves on the coast of the Asturias 
are accompanied by a stone hand-pick made frona a 
flat pebble fluted to a point, the butt and under side 
being unworked. Thi.s implement is found with 
the accompanying shell middens to overlay deposits 
containing the typical harpoons of the Azilian 
industry, and is evidently earlier than the early 
neolithic stage.—L, Armstrong: The excavations 
undertaken at Grimes' Graves, Norfolk, during the 
past summer. A .survey of the site was made in 1922 
to ascertain the level at which the floor-stone flint 
worked by tlie jirehistoric miners outcropped in the 
adjoining valley. This season, aided by a grant from 
the Percy Skulen Memorial Trust, excavations were 
made with the view of determining whether a phase 
of mining could be traced on the hill sloi», earlier 
than the large galleried pits sunk from the the 

adjoining hill. A type of flint mine was qS&vered 
in which the radiating ga^k||^ were absciri descent 
was made by aid of rou||Hpcj>s left in'^^c chalk; 
tiicse were excavated by si^Haand-picks of splintered 
bone, wliich in one case human. No trace of 
these pits can be detected on the surface ; they are 
filled with an extremely compact diy^osit of chalk. 
Thus they are in direct contrast to the conditions 
in the long-known pits of Grimes’ Ciraves, which 
seems to imlicate a more ancient period of working. 
A glacial disturbance of the sides of the vallcv has 
thrust up a senes of blocks of the flint towards the 
surface, which would probably attract the attention 
of the flint hunters. —A. (i. Wade: Ancient flint- 
mines at Stoke Down, Sussex (v. Natuuk, October 20, 


^ Pari.s. 

Academy of Sciences, October 22 -M. Albin Haller 
in the chair. —IL Deslandres : An equatorial of a new 
type, named the table equatorial, intended especially 
for rcsciirches in jfliysical astronomy.—A. Chatelet: 
The properties of finite Abelian groups.—A. Bloch : 
Tlic paratactic circles and the eyelid of Dupin.— 
M. Hadamard: Remarks on the preceding com¬ 
munication.'—Maurice Gevrey: Some properties of 
quasi-analylical functions of one or more variables.— 
I HaraldBohr; Nearly periodic functions.— G. Valiron: 

The theorem of Picard-Borel.—A. Guillet: The syn- 
i chnmisation of circular movements.—M. Huguenard : 
A method for the absolute measurement of the 
velocity of a current of air. This method utilises 
a novel principle. During the passage of an electric 
spark in air, m addition to the sound-wave, a little 
cloud of warm air is formed which can be rendered 
visible by means of a second spark jilaccd on the 
axis of the first. If the air is moving, this cloud is 
carried along at the velocity of the air current and 
its position determined by eye for low velocities or 
photographically for high velocities. A diagram and 
description of the apparatus is given: "it is not 
necessary to know the temperature or prdSsure ^ of 
the gas nor the velocity of sound, and very high 
velocities can be readily measured by this method.— 
Marius Pascal: Observations on the note by M. P. 
Noaillon on "Superficial circulation.”—R • Idrac : 
The structure of .sea winds and their utilisation for 
hovering flight. A, summa^ of the .resalts of experi¬ 
ments on-'the m(j^eaeat».'.of<,a^t<^'twi»te-over the 
sea. carri^ -oat during'thajuhthouse 
. of j ^The evolu- 

jntm medium. 
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—^W« W. H«inrieh : The analytical prolongations o 1 
the limited, problem.—^Ladis^ Goreziniki: The 
diminution of intensity in the red portion of the 
solar radiation, observed in Europe and at the 
equator. The measurements were made with bi¬ 
metallic actinometers (Michelson system) furnished 
with coloured glasses. Between the equator and 
latitude 52® N. there is a progressive increase in the 
intensity of the red portion of the solar radiation 
as the distance from the equator increases.—P. 
Lambert, G. Dijardin, and D. Chalonge ; An attempt 
to prove the existence, at high altitude, of a solar 
radiation in the extreme ultra-violet. Photogniphs 
of the solar spectrum were made with a specially 
designed spectrograph at the Vallot Observatory at 
tlie summit of Mt. Blanc, the experiments being 
specially directed to detect ultra-violet light between 
tne wave lengths rqoo A. and 2150 A. The results 
were negative, no impression being shown by the 
plate after 40 minutes’ cx])Osurc. It is suggested that 
oxygen may possess absorption bands in this region, 
and this point is to be the subject of further exjx^ri- 
inents.—K. Wolfers: The diftusion of the X-rays 
and Bragg’s law. The work of Stenstrom, Siegbahn, 
Hjalmar, and Duane and Patterson has shown that 
Bragg’s law, ^x«2«sina is not rigorously true, the 
angles measured in the higher orders being a little 
too small. The author shows that it is possible to 
explain these deviations in a manner compatible with 
the quanta theory, assuming only that ditlusion in 
a crystal of any substance is ot the same nature. 
The deviations calculated from th<! theory thus 
developed arc compared with the measurements of 
Hjalmar.—K Darmois and J. Perin : Cryoscopy m 
Na8S04. loiljjO The molecular magnitude of the 
inalates, molybdates, and molybdomalates. Cry- 
scopic measurornenth show that these comiilcx 
molybdic acids arc all derived troni two molecules 
of malu add.-'Paul Pascal: The constitution and 
evolution oi the metallic oxides and hydroxides. 
Magnetic analysis serves to ilistinguish water of 
hydration from water oL constitution. Apjdicalions 
of the method to the cases of cadmium hydroxide, 
magnesium hydroxide, and zinc hydroxide are given 
m detail.—P. Brenans and C. Prost: The />-iod- 
oxybcnzoic acids. Description of the preparation 
of the iodo- denvativc.s of para-oxybenzoic acid, 
C,ll,I(OH)(CO.OU) (3:4:1) and ('011012 (OH)(CO.OH) 
(3,5 ; 4 : I j---E. Kohn-Abrest an<i j, Ricardoni: 

A new method of estimating hydrocyanic acid in 
C)anogenetic plants. The hydrocyanic acid ls re¬ 
moved from the cold solution by means of a current I 
of air passed for a period of eight hours.—A. Baldit: I 
The trajectories of storms and their splitting up into ; 
two.—Marc Bridel and Pierre Delauney : The pro¬ 
perties of loroglossin and its products of hydrolysis : 
glucose and loroglossigeninc. Loroglo.ssin, under the 
action of emulsin, gives glucose and a new substance, 
loroglossigeninc. The latter has been obtamed in 
tlie crystalline form, but m a quantity too small for 
complete analysis.—C. Fromageot: The influence of 
the concentration of salts in sea water on the assimila- I 
tion of green Algae. The intensity of the photo¬ 
synthesis varies appreciably with tne concentnition 
of the medium. There is an optimum saline con¬ 
centration for the photosynthesis, and this concentra¬ 
tion is precisely that of sea water.—F. "W. T. Hunger : 
The nature of the cocoanut pearl and its formation.-— 
Georges Claude: The transformation of ammonia 
into fertiliser.—J. Athanasiu: The nervous motive 
ener^ of the heart and the nature gf the contraction 
of .'^e inyocardiu|a;-^harl^ Benoit Andrd’' 
Helbronnet: The 

logical and il^r^^utic cc^eduences. -^ln 'the 
of phvsiolojrv< the edOict.ofinemtion lvidtra-yiQlft^ 


' li^t is increased both in intensity and rapidity by 
a prelixninanr infra-red irradiation. On the other 
hand, the eflects tend to be neutralised by a sub*, 
sequent infra-red irradiation.—Jacque.s Pellfegrin: 
A new apodal fish from the Bay of California, and its 
biology.—J. Legendre: Tlie zoopliilia of certain 
mosquitoes and its application to prophylaxy. In 
some regions CuXex p^piens and Anopheles maculu 
peniits both attack man, but it has been noted that 
at a coast station in Brittany, where these species 
are present together, neither attacks man. It is 
suggested tliat one of these insects might be used to 
suppress the other, and an experiment in this direction 
has been started.—A. Vandel: The existence and 
conditions of parthenogenesis in a terrestrial Isopod : 
Trichantscus {Spiloniscus) provisorius.—S.. Desgrez, 
H. Bierry, and F. Rathery ; The utility of vitamin B 
and of Icvulose in the cure by insulin. The transitory 
cfltx^t of insulin in diabetes may be increased and 
prolonged by a suibible food regime. The addition 
of cither vitamin B or levulo.se, or a mixture of both, 
allows tlic insulin injections to be made at longer 
mlcrvals and thus increases the useful eflect 01 a 
given amount of this .substance.-—Mmc. J. Samuel 
Lattis; The corpuscular nature of the radiation 
responsible for the phenomenon of necro.sis (produced 
by the X-rays) and on the best thickness of the 
filters.—M. Sluys: The creation of multiple foci of 
the secondary /J-radiation in the middle of the tissues 
for a tlicrdiKHitic purpose.—Charles Richet and Jean 
Ctiice: Local sera therapy in acute infantile gastro¬ 
enteritis. 

Sydney. 

Linnean Society of New South Wales, August 29.— 
Mr. A. F. Basset Hull, pre.sklcnt, in the chair.— 
Vera Irwin-Smith: Stiidie,s in Hfc-Iustoriea of 
Australian Diptcra Brachyccra. ii. Asilidaj. No. i. 
Catalogue of the species of A.silida* of which the 
earlier stages have been recorded. Asilid(e. No. 2. 
Notes on the egg-laying, eggs and young larvae of 
bieoiiratus herewes Wied. i-arvai were hatched from 
eggs laid by a female in captivity. The eggs were 
i-i-r2 mrn. long and o-40-o-43 mm. broad, and the 
ncwly-hntchcd lai'va* were 2*2-2*b mm. long. The 
eggs are distinguished by a characteristic pattern in 
dark pigment on the inner layer of the shell.— 
J. McLuckie : Studies in symbiosis, v. A contribu¬ 
tion to tlie physiology of Gastrodia sesamoides (R.Br.), 
An account of the mycorhiza and the bacteria 
associated with the rhizomes of the species, and 
their relation to the higher jilant. The nutritive 
phase of the association of fungal hyplia*, bacteria 
and Orchid is also discus.sed.—J. M. Petrie: Studies 
in plant pigments. 1. Tlie yellow colouring-matter 
of the Acacias. Four different s])ecie.s of Acacia^ 
{A. discolor, A. Unifolia, A. deettrrens and A. longi- 
foha) have been examined to ascertain the nature 
of the colouring matter of their yellow inflorescences. 
'Die water soluble yellow pigment was a glucoside 
of kJBrapferoI, wliich exists in the flowers as a rhamnose 
glucoside ; no free flavonol was found. The Acacia 
ta nnins were composed of phloroglucinol, proto- 
calcchuic and gallic acids and deposited on hydrol^is 
large amounts of red jililobaphene anhydrides. The 
carotin and xanthopliyll as plastid pigments were 
present in amounts from 0*14 to 0*3 per cent., and the 
flavonol about 0*06 per cent, of the fresh flowers.— 
E. W. Ferguson: Revision of the Amycterides 
(Coleoptera). IM;, viii. The Euomides. There is no 
character separating this group from the 
remainder of the subfamily. All the described 
..'Species ate reviewed and in many cases redescribed 
.^m ^pes. TKe descriptions of ten new species 
^ and two new varieties are included. 
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Official Publications Received. 

Pppuftment of the Inlfrior: Duiv>iiu of Bducablon. Bull^ln, IWM, 
Na SI : AmericoDluUim In tJie Uiiibod Btati'jt. By Jhrof. John J. 
MjAflliey. Pjj. lv + 4*. (WMhiiijfWu I Govornuient riinUng OtHcc.) 
A uHfts. 

Year Book of the Royal Society of TropiKil MwBome wirt Hygiene. 
BeMloti hii.'li-S4. f’p.2T+lv. (Jjoniioii: li Sliwl, W I.) • 

Publicatfoii# of the AnietK-aii AHliononmai Murietj. Vol. 4. I*p. iv+ 
pJutee. (MmliHOii, \Vih • Wiishbnrn (JhaiTtHt-ory.) UrtoUarH. 

Tho J^ttrliaiijoiit of tbo {lomritoiiweuUh of AiiRtinlia, I'tlB (Hettmil 
fieHKinii). Meteoiolognal Kervii-«. lU-port to tJie JIoiiorablB tlie 
UiriUtei- for Jlonir iiiui T"rai.<nit‘H on tlm Woik nl tlie Mel**ort»loKical 
Service for the Ftiuiticial \ ear Bj II. A. Hunt. Pji. 31. (Mel¬ 

bourne : AHx'i'LJ. Mullell) !■<, B(i. 

The Journal ol llie Ho\al Anthrojxiioulral of Oreat Britain 

atuT Irihuid. Vol. ftS, January to Juno. Pp. SuJ (l.omlo« «) Hreat 
HUMsell Mreol. W.C.I.) l.'w. net. * 

Minietry ol I’liblie Worki, Knypl. Bopnrt on tlie Wolk of Wr* riiyetcal 
llejMirlnient foi the Yeui emling March Hint. By 1». H. K- Hiirnt 
Pji. SCi. (dairo: (Jovcrniiieijl PublicationK *lHlee ) P.T .'k 

Ministry ofl’iiblir Wotks, KRypL Xooloinial Senne. Ihihliealioli No 
86: Rojiort on the Zoological Seriice 1<>i the ^••al ll'2J. in which is 
llicluilwl the 24lh Aiuuml Hn|ioil of the fiiza Zoological Clauleiw. By 
Major S. 8. Fluuur. Pjt. H'! Zt-ologicai .Senite, IhiJJiealiun Ko 37’ 
List of Birilh of Prey l.s'iK HiU3, with .Notes on thmr lanigcvity. By 
Major S. S. Flower. Pi). 46. ({.laiiu: (•<»\eriimeiit IbiUlcationa Olhce.) 
P.T. 5 each. 

DepTiilenient \nn LnniUxuiw, Nt,i'Piheiil cn Handel. “’S Ijindh 
PJantentuin■'(“ Jnidiii Bolatiniue de Um(.en/.org") Tieubia. llewiilde, 
Travatix ZoologniucK, HydiohioIogniueH ni (Hnaiiog>a{)hnpi''S. Vol. -t, 
JjivmlHOii 1.4 . Mettairolo«»«l and Hy'iroj;Tai)hic.il Olwcnntiona inade ih 
the Weatern Pai t of the Nelin'i lainls Boat IimIIkii Andiipeiago. By H.. M. 
can WhoI. Pp. .''Ai'H*plaK's I SHchat Ls. (BaUvia. inukkniijen lliiyKroh 
a Co.) 

AbitracMfulletin ol Neta Bcsi'anih LiibotaBiry. National Ixunp Woiks 
of General Kk-ctnc Comiony, Clovclnml, Ohio. \ol l,No. 3, (hloher 
IW3. Pp. K-fSIlH-f.J!. <Cievelaiiil,()h«)) 

ProottHcllngH of the IJveipotil (iioluglcni S<iciMy. Keawon Ihc Sixty- 
fourtli, Biaa-lIi'JS. Fait I, Vol 13. Kdil.U hvtl. B. Tr*MH Pp. xvm + 
t‘3l-841. (Mcernool ) 

The Franklin limtiMile of the State of l*emiHyhjinMi tui tha Pioniotion 
of the Mwlmiiic AiU ^ eui Book, 1«H.S Pp J'.'l*. (Philwlelphia ) 

Bdloburgh Uulvoi'Hlty and the Kast of Soutbiiid Colh^ge of Agncultuie : 
Anluml Breeding Ueaeuroli iJeiartnwnr. Beportof the IHuctorfoi the 
Ynar aiiding 8Pth June V.i'js. Pp to. (KdinhurgU.) 


Diary of Societies. 

HATViin !V. NoviiMunn 17. 

Bkitjsh MYrs)l,oiilcAi. .socinn (in llolany DaMiirtiuMit, Univcisity 
Colhign), at 11. Mus H. Bnicher. Olweivatu'# on UhylKmu.--J J. 
Clarku: Kolea on mime MjiolupK-a! Chroinidia.—M. J. Uowsoii' A 
Mould attacking Sweet PenM>~iit. .\ S Ihirne and (). II. Joiuh . 
Further ('(intntintKiiiA to the SUiily of Bldamia -J< I’aulsoti: Olwerva- 
tioiw on Tree Mycorihi/n, -A. A. iVar'-on . A Foiuy In Paila. 

fixiTian i'NY< iKu oiiii .M SotiM'y ((letieial Mwtiiig conjointly uitb ih" 
.diathetic .SaetiDtt) (at Klng'a College), at 3 15.—Ih Fry : Whnt Aftlet-s 
want ftvmi Psycho-Analyem. 

MONDA Noikmufr B'. 

laaTITUTlon or lCt.K<~TKi<UL BHOinKr.iii, at 6.—A. B. Kaeon aiidolhete' 
IttemiHfliun on Power in 'i'elophnne Kxc-haugAH. 

Bkittmii PsvcHOLoiiu'Ai, Society (KducaUoii Section) (at lAindon Day 
Tiatning College), at d.—Piol. T. P. Nunn: The Philoaopliy of Signm 
Gontlle. 

Instjtdtiom or MRoiiAKirAi. Bmiinkkiih (ttniduat.eii' BeclHin, London), 
at?.—Special Kxliilution ot induotrla] Kinr:iiatogm|>h Filma 

Royal luaTiTiTK or Bkitihh Aiuhiteotk (at i WJmpole Htroet), at 
h.—tl. T. Fonvat: The lielnillding of ^ pree. 

Koyai, SiwiEi’Y or Aktm, at 8. H. Daviee: lltn CnltlYntion of Cucon 
In Brltieh Tiupical (kiloiiiuH. 

BoYAi, Geimihai'Iiica.. SociriY (at Flnimn Hail), at b.an.—Count Byron 
de Pronik . Biinulta of Uecen' Itiwuareh at CurUmge. 


WEDNESDAY, Kovimbcr 21. 

Boyal Society or Meuioine, at 5.—General MeeUng. 

Royal HsTKOttuLuoioAi. Bouiltt, at A.—L. F. Bichardaon: Ati 
lotncABiiro Air Teinpenilui’e by ahootlng Spheres upward.—Col. 
Lyotia. Exliibit of a ^ipliua of an Early Korean Kaingatige.—F. 
B'litpplc: Exhibit ot a Llmit-gHiige fur Bainfall,—8, M. Ben 
Dintnbutton ot Air BeiiAliy over tlm Globe. 

Gbolouk'al SuoiaTV or Lonuom, at 5.8b.—Dr L. J. Wills: Tlie Di 
mmit ol the Severn Vgilcy in the Neighbourhood of IruDbrldj 
Bridgnorth 

ItwriTi.Tion o* Civil Krrii.NKMuj (Students' Sleeting), at 6.— 
Mardon: Addicas. 

lN.STiriTJox or Ei.mnicAL Kni.inreun fWireleRn Bectioii), at f 
E. V. Appleton Atid F. S. Thotnimoii: VertcilK: Trigger Itooejii 
K. C. Clinker: A liyiiHinic Model of ft Valve tind OKrillating Oirw 

Ikshtl'tiom or Piuinrt i'tois BMnsKEKa (iit Kngineerii' Chib), at' 
A. W. Swan : The Use ol ChniU In Knginccnng 

Royal MidUMonricAi, Socikty, at 7.45 —p'. II Brajnbtjll: Bei-Ri 
and InterHexcialify —Pro! .1 Biontc Oateiiby . Furl her Kvidei 
thn Tmiiftitioii ot PctitoticHl CelN Into Gertii-CellH in Amphibia 
M. Juhiiatoii The I’lepaiatlon of Eel .Scales for Jlicroseoplc Exi 
tion.—F. I G. Bawliiis: 'J'he Microscops in PhjMcs—Ur. 
Woodcock* Kxhihttinn of Bnctorioinoiphic Uiaiinles (or Gr 
Siiiiiilatiiig BftctcMa)ichiiJting troin Lcll-lysls ol Digestion. 

H<rtAi.So< iKTi or Ams,ath—A. Knowles: Forgeries of Ancient 8 
tiiRMt. 

RMroMut.O(>lCA| KoClKTY OY L«M>OS, ftt B. 

TIIUIUDAY, NovRunEit *22. 

Mri*ux».l’AYtHoL«si« At Ashociation .or Grkat UimAiK and In 
(at 11 Chniidos fill ret, W ]>, at 2.45—Piof. U. C. W’lnckler 
Psychnitrical mi<l Xmi:oh>gicftl Teuching at the Dutch Univei 
c*;«<*iilU at the Univwsit.' id Utiecht. 

Boyai SH'rn.Ht 4 —Si>ecial Oeneni! Meotliig to consider the j 
Ihipurt of Comir.ih—At J.bO • F. Sinicnii. Tlie Carbon Arc Npi'ot 
the Kxtremu Cltra-Violet, n.**H .1 Gungh iind I)i l>. Hatisoi: 
Behavioni ol Metals aiilorctml to HopftftleJ Stii'sses—W .Sucl 
And L F. BaU«K - A Null MpUiChI ol Mcftsiiniig the Gyro-Mi 
Itatio —J II. Sliflxliy Studies ill ^liownian Moveiiieut, Jl. 
lietrimtiinUon ol Aiugiidro's Nnnilier.^frDm (iibscii aI luim on B 
(tkicci) —/<■ U. t4tul in mil Jl, HaiLriilge and^« 

HoiiglitiKi. The Kluettes of HH<niflgiwn, II —A. F. A. Yom 
Thmniioiiic and PhutivBbvIrio PwjkrlU'H of tlio KbetaCT 
Metalv—t). F. T. BobetU: (The 1»|We1icai Scutlcniig of Biito 
Turbulent Alinospheni 

Uitii.n..Sivi»\ H<H*irnv (at Royal .Sanitary Inxiitutn;, at 6.- Dr. 
Findhty - Hhythm, I<aiK)U}, and Child Devalopnicnl 

iNanirTioN or Bi,r*Tnii'Ai Km.iNrMiH, at 0—A. Bachollery 
Electiiileatioii of th<' Midi Builway (Jotnl .Meeting wilh the 
SePtton of the ScH Icte des 1 ugidiiem s Civils de Fi anee) 

So<-irTi Ol Dm Us ash (;ot.oi'iiiKiH (London Hertinn) (at. Dyers 
Dowgate Hill, IC.C.U), ut 7.- A. D Lang: Moebolh AitilK'iuI Dt 
and tlie Fade-ometer. 

FEJDAY, Novr-um u 2.1 

UoTAL PitoTOOiiArnio Hocibtt or Gukat Bkiiaim, at 7—F. 
i'uii<.ui. Lantern Lcctutc 

IsKTironon or Mr-t 11 ami ai. KNoisKKiH(lntoiiniii Meeling), at ?.• 
LucoiiHitnc I’liiclice and Pi-iffuiiiaiice 

JoMoit lnsriTotioN or Ekhimuiia, at "..'iO.—W. A TooltA'y: Te 
Aihiiiatioiia. 


PUBLIC LCCTURES. 

l^ATUHUAY, KovfxiiiKft 17. 

Oii.BRKT WjitvE Fellowhuii* (at *> Qiiemi Sijimre, W.C.l), at 
ntorriH: The I’rehistorlo atiney ol Selborne. 

Hohniuah MnsBUM (Forest liili), at 3.80.—S H Wancii: Tli 
PaliiUngH of Stone Age M.-m m Kiihi|H’. 

MONDAY, NovkMiiRU In. 

Krno'rt Ori.i.roR, T-ounns, at 5.80.—Piof. W. T Gordrm: Gnu H 
And their Usea in An and Industr.v (Swiney Leclurna). (Sue 
lA'ctuniaon Novembur'Jl, 28, 26, 21, 3b, llccsuiher 3,6, 7,10,12, 


'J'UESDiY, NitAKMHKn 2ti. 

BoTAL CoLLROX oF PiivbU’iAaa or Lonik>». at 6.—E. Goaup: IVwonal 
ItelstkiBH between Medicine and Literalnie (David Lloyd Kobertis 
LeutureX 

Eoulooioal Bocikty or I/indoa, at .5 30.—Tim Horietary: (1) Itopoit on 
the Additions to the Society's Menagerie dimiig the month of Uclolwr 
11I2S; <2) ExLibitlun of n Culleclioti o! Antographa reeeiiUy prewnted 
the t^iftty by Mr. Hugh H. Gladstone.' W. K. Le Gius Oaik: Kotns 
on the Living Tarsiei.—Dr. Francis, Baron Nopsca: Keveraible and 
IrreveratliloISYOlution; a Stiid.v hared on IlcpBlfw.-Hr. J. K Gaitood: 
Two Skeletons of llu' Cetacean I’ci'niliinu i‘iVK‘idni» tnmi Tliomey kVn, 
CambridgeshirB.-'lii' C. Crosslnnd' Pulycbieta of Tropical Bast Africa, 
the Ited Sea, and ('ape Nerde Islands : Hiid of the Maldive AirhipoUgo. 
—Mins Joan B. Proctei (1) New and Bure Beptllee from South Ameriia; 
(2) New untiRare Kmittles and UatrAchlans from the Aiisballan liiqtion. 

’ iNAmbMik or Civil Bvi.ikkeks, at (<.— H. F. Grantham ; Hio Effect of 
’<'■ i'fttoj'mng on Rome PnrUof the Knglirh Coast.—K. W. Hollingworlli: 
';,.V tt|TldrH from an Kngiiienr’s StAnd])oliit. 

pf {vfln'VTK or Marjne EN<.iNF.KnA, ]^o., at 6.80,—H. Campboll: The 
‘•VGaa Tnihme. 

*ftOVAli i’liovooRAPnic Society or (liiiuT BsiTAnr, at 71,—MeettBH 
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The Development of Cotton-growing: in 
the British Empire.' 


T N the years before the War^ the exportable surpl\|4 of 
1 cotton from the United States was well over 4(>6tf 
millions of pounds, or 8 inillion.s of bales of 500 Ib. 
each. At the present time it is only about 4^ millions 
of bales (in very approximate figures), and there does 
not seem much possibility of any increase. This is due 
to various causes, chief among which may be men¬ 
tioned (1) the ravages of tlie cuttun-holl W'eevil, which 
has now, after thirty years have passed since its first 
invasion, spread over tlie whole cotton-growing region 
of the Southern States; and (2) the fact tliat the United 
States ore every year consuming more and more cotton 
for tlie supply of tlieir own mills. The demand for 
cotton go(Kls in America .seems insatiable, and is one 


of the principal factors in bringing about the present 
unfortunate situation in tlie British cotton industry. 

American cotton, the fibre (or staple) of which is from 
an inch to an incJi and one-eiglitli in length, provides 
the enormous bulk of the supply for Lancasliire, the 
mills of which arc constructed to deal with cotton of 
this length, and cannot at a moment’s notice be altered 
to suit any other kind. Nor is there any other kind 
available in sufficient quantity, to say nothing of the 
fact that the demand is for goods of the present quality, 
which could not be eijualled by spinning a cotton of 
shorter staple. The confusion of the exchanges, the 
diminished purchasing power of continental nations, 
and the smaller demand from India, have all contri¬ 
buted to lower the demand for Lancashire fabrics, but 
can scarcely go much further in that direction; and the 
consumption in America is increasing. Any rise in the 
Old World demand would cau.se the shortage to be felt 
even more atnitely than it is, and even at present it is a 
very serious matter, which is reflected in the very high 
price at which cotton stands. American middling (the 
standard of the market) is now (Nov. 8) at ig-zSd* 
per Ib., against an average of 6*461/. in 1914. 

In tliese circumstances the increased production of 
cotton of staple approximately equal to middling 
American, and elsewhere than in the United States, 
has become an urgent necessity, if the greatest manu¬ 
facturing industry of Great Britain—upon which it is 
estimated that ten millions of people are dependent— 
is not to fall upon very evil days, which may mean 
widespread unemployment and distress. Among the 
most obvious coimtrie.s in which to set to work to 
remedy the matter are those comprised within the 
British Empire. Dependence upon them for the supply 
,of raw cotton would also bring other advantages in its 
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train—it would give a fillip to colonial development, it 
would reduce the payments to be made to the United 
States, and would save paying in depreciated currency. 
Already for twenty years the Briti.sh Cotton Growing 
Association has been devoting much money and effort 
to this object, and with considerable succe^i—^to such 
an extent, indeed, that the first and most dinicult comer 
has been turned in several of the colonies, where cotton 
is now established among the possible crops that may 
be grown for profit. For some time, however, it has 
been felt that still greater and more widely organised 
effort is needed, and with this object in view there has 
been formed the Empire Cotton Growing Corporation, 
the sources of llic funds of whirl) are a capital grant 
from Government and a compulsory levy of 6t/. upon 
every 500 lb. of cotton purchased by spinners. 'I'he 
second annual meeting lias just been lield, under the 
presidency of Lord Derby. 

Our thoughts turn naturally and first of all to India, 
as the second largest producer of cotton in tlic world. 
At present, however, that country counts for little so 
far as Lancashire is concerned, though producing every 
year some 4^-5 million bales. Only 243,000 were sent 
to Great Britain in the year ending July 31 bust, and 
only 107,000 were eonsurnerl. 'fhe hulk of the cotton, 
which is mostly of short staple iind poor quality, ts u.scd 
in Indian mills, or exported to Jajian, and to a less 
degree to the (xnitinent of Europe. The locally made 
cloth, though .somewhat coarse in texture, is of excellent 
wearing quality, and satisfies at a moderate cost a great 
part of tlie local demand. 

As there seems to be small chance of growing in 
India within a short time large quantities of tlie longer- 
stapled cotton which Lancashire needs,attention must be 
directed to Africa and Au.strulia. The Asiatic portions 
of the Empire outside India are in general too wet for 
the successful cultivation of cotton upon the large .scale, i 
whilst the West Indies have already devoted much of | 
their small available area to the production of Sea ! 
Island cotton, which hiis the longest and fine.st fibre ! 
of all. The market for this cotton is but a small 
one, and the few thousand bales which are e.xported 
from the West Indies supply practically all of its 
requirements. 

By far the large.st producer in Africa, and one of the 
most important in the world, on account of the fine 
quality and long staple of its cotton, is Egypt. Recent 
political ciianges, however, have excluded this country 
from the Empire, and it remains to be seen whether the 
effect of these may not be to make even worse tlie 
present difficult situation in cotton, by involving a 
falling-off in production, or a deterioration of the 
quality or length of staple. ' • . 

In the rest of Africa the, cultivatipn of cqtton for,^ 


export is still comparatively new, and that it exists at 
all is due to the work of the British Cotton Growing 
Association referred to above. Cotton-growing is now 
becoming of serious importance in the Sudan, in 
Uganda, and in Nigeria, while South Africa, Tangan¬ 
yika, and other parts are making a good start. In 
all of them the export is increasing, and in Uganda 
it now reaches the respectable figure of about 90,000 
bales annually (Lancashire now uses about 3 million 
bale.s of American cotton). The important fact is that 
the comer has been turned, and many people know that 
cotton can be cultivated to a profit in these regions, so 
that others will probably follow their example, and the 
export will increase. After having cultivated cotton 
for .some years, people will lie less likely to abandon it 
in the event of an unpropitious year, and the cultiva¬ 
tion will be much more likely to be pennanent. 

Wliilc in tropical Africa the crop is mainly in the 
hands of the natives of the country, there appears to be 
a good prospe<*t that portions of South Africa may offer 
good prospects and suitable conditions fur cultivation 
by people of European descent. 

Finally, we must consider Australia, where the 
cultivation of cotton is carried on by white men. 
Queensland and New Soulli Wale.s are proving to be 
excellently well suited to tlie crop, and the principal 
thing that remains to be seen is wjietlier tlie policy of 
a “ white Australia ” will allow of enough labour for 
imjKirtant extension. If this extension can take place, 
Australia should become a factor of serious importance 
upon the cotton markets. 

The import into lAncashirc of Empire-grown cotton 
is as yet but small compared to the enormou.s (juantities 
arriving from the American continent, north and 
south, but it is by no means unimportant, and there is 
every reason to hope that at no very distant period, 
under the fostering care of the Empire Cotton Growing 
Corporation, it may reach a million bales, or alxiut a 
quarter of the consumption. 

Tlie work of the Corporation is at present in its initial 
st^es. A separate committee is at work in India upon 
somewhat similar lines, aided by a cess of 4 annas on 
every bale of tx)tton used or exported. Specialists 
have been appointed to report on prospects and 
conditions in South Africa and elsewhere, and some of 
the African colonies are being helped by grants made 
to their agricultural departments for the express 
purpose of work upon cotton under the supervision of 
specialists appointed by the Corporation. Research is 
under way in St. Vincent, grants-in-aid are being made 
to institutions conducting research m Great Britain, 
and the question of establisbjng a research station in 
some cotton-^frowiftg countfy. is ur^der consideration. 
_ and the 
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men are being trained at the Imperial College of ^ 
Tropical Agriculture, Trinidad, at Cambridge, and 
elsewhere, while some of those who have finished their 
training are being employed in the African and other 
colonies in supervising work with cotton under the 
charge of the specialists. A large illustmtive exhibit 
is being prepared for the Brilish Empire Exhibition 
at Wembley next year, a journal is being started 
under the editorship of Dr. J. C. Willis, F.R.S., and 
in many other ways tiie Corporation is settling to work 
at the gigantic problem before it. 

It is clear that tiic activities of the Corpomtion will 
be likely to le.sult in a considerable demand lor men of 
the right kind, and at prc.scnt there is dilTu'ulty in 
finding these. Highly trained agrieuhurisls witli know¬ 
ledge of cotton-growing are dilTicult to discover, nor 
docs the supply ui >'oung men w1m» have taken a degree 
in pure Si'ienee and followed this wjth some agricul¬ 
tural training meet the demand which at present exists 
in this new branch of scientific troj)i{‘al agrirullurc. 

The Forests of India. 

I'he /oacs/s of Imiia I>\ I’rol Is V. Stebbmg. In 
3 vols. Vol I l*p .N\ l-5.tK I 27 plates. VoJ. 2 : 
The Ihvelnpoicnt of the Indian forest Service. 
Pp. \it f plates. (London • John I«uie,The 

Bodley Head. Ltd., 42?. net each. 

')R()F. STKBIJINd’S work deals with the history 
of iorcsl conservancy in India from the lime of 
the recent I^ust-Tcrtiury period to ilie pr<-sent time. 
In volume i. he gives tlie liistory Irotn lh«- earliest dale 
to the y.tr 1.SO4. in volume ii. from 1864 to igoo; 
tiic period 1900 to the present time i.s reserved for 
volume iii.. not yet publi.shi'd. I'he matter a-ssigned 
to volume i. is lurther dis'ided into four sub-periods, 
the last of which comprises the years i857-i8()3. 
Volume ii. is divided into two sub-pcriod.s, the first ol 
which comprise.s tlie years i8n4-i87o. The author 
then, in a way, throw.s the.se two sub-periods togellier 
again and Says tliat tiie fourteen years, 1857-1870, 
witnessed the true foundation of forest conserv;uiey 
in the different provinces of the Indian Empire. 

In the early part of volume i. the general feutiires 
of India are indicated ; its geography, geological 
features, climate, the distribution and the general cliar- 
acter of the forests at the time ol the arrival of the 
English in India. Fire, .shifting cultivation, and care¬ 
less utilisation liad considerably redm-ed the area of the 
forests and changed tlieir composition, a process wliich 
went on, practically unchecked, until the middle of the 
nineteenth centur>'. The East India Company period¬ 
ically directed attention to the mischief and urged the 
adoption of measures to stop it, Uut the Government 
of the country, did. HQt. take action until Bombay 

so. ■aSaiv V6U i tjl 


Dockyards ran short of timber for naval ccmstruction. 
A timber agency was set up early in the nineteenth 
century, but abolished again in 1823, in consequence 
of its arbitrary proceedings. For .some time after this, 
any small progrcs.s was due more to tiic exertions of 
active individuals in tlie scrviec.s tiuin to the Govern¬ 
ment as a wliole. Among lhe.se Mr. Cunolly, the 
Collector of Alalubur, stand.s out. lie started the well- 
known Nilamliur leak planiation in 1843. This was 
so sucet's.sfiil that it proved the possibility of inakihg 
fore.st euiiservaney in India rmaneialU'jirofilable. Other 
example.s are the aelivit y of 1 )r. Gibson in Bombay, Dr. 
(leghorn in .Mysore and Madras, and Dr. Wallieh, Capt. 
Trenienlieere, and Mr. ('ol\in in Burma. Thescoflicers 
and many others did. no doubt, a great deal of good, 
hut tlicir effort.s were disjoinled : iiowcver, they created 
a feeling that mtioii on a definite plan was wanted. 

In 1855 Lord Dallunisie took up the matter. Ills 
first sU-i> was to ap}«)inl I>r. Brandis superintendent 
of the IVgu teak lore.sts. 'i‘he latter joined in Burma 
in 185G. and, .supported by Major I’hayre, the Com- 
ini.ssioner ol Begu, during tiie lollowing six years be 
saved tlie Lowoi Burma teak hu'cst Jiom the tlireatcning 
deslruetion, Sckui after the elTeel of tlie Mutiny hud 
somewhat subsided, tlie (iovcrninent of India began 
to occupy Itself with llie question of more efTective 
forest eonsiTvaney generally. Dr. (‘leghorn was 
called up from Madras in 18O1 to advise about 
forest conservancy in Dpper India, and a year later 
Dr. Brandis (it is said on ].>r. (leghorn’.s .suggestion) 
was lirouglit up fiom Burma to join in the work. In 
1864 flic Government, wilb the approval of the Secre¬ 
tary of Stale for India, established a regular Forest 
Dejiartment with Dr. Brandis as first Inspector- 
General of Forests. 

Dr. Brandis was a man of science, of great know¬ 
ledge and endowed with a remarkable working 
jMiwer. He had reeogni.scd in Burma that lasting 
benefit could not be aeldeved wiLhout placing tlie 
forest busine.ss on a legal basis, and he succeeded in 
having a spe<.iHi Forest Act pas.sed in 1865. Tliat 
Act had, however, a great delec't: it did not provide 
a legal inejuiry and rc'gulation of right,s of third persons 
in the areas pro])osed for jierinancnl Stale forests. 
Hence, in 1868, Brandis proposed a revised Act, and 
this projxistil led to a proLraeted di.sirussion which did 
not end until 1878, when the Indian Fore.st Act passed 
the Legislative Council. It is still in force with some 
minor additions, hut special A< ts were jiassed for Burma 
and .Madras based on the same principles as the Indian 
Act but providing for some provincial differences. All 
these Acts give power to inquire into, regulate, and, ii 
necessary, commute the righl.s of third persons in areas 
^ declared or proposed as Reserved State Forc-sts; to 
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establish village forests to be managed for the benefit 
of local communities ; to protect the forests generally 
as well as their produce; to organise the administration 
and working of the forests, and allied malters. 

Brandis, on taking charge of the Department, found 
the existing staff sa<i}y deficient. There were some 
excellent administrators in it, mostly military «»fiic-ers, 
including medical men, but tliere was little knowledge 
of systematic Jtianag(;mcnt with the object of .securing 
a sustained yield in the future, llis plan, from the 
outset, was to (»l)lain asufl'H'icnt nunil)erof S( ientifically 
trained officers, to start the treatment of the foixcsls on 
the right lines, and ti) utilise them for llie training of 
Indians to fill the posts of rangi-rs iind fore.siers, 
promotion to the superior grade being »>pen to those 
who were fit lor it. There lieiiig, at that lime, no 
opportunity in India or in Britain to acquire a high 
.standard of scientific forestry, Brandis propo.sed to 
send young Knglishmen for the necessary in.slruelion 
to the Continent, (ierinany and Trance, wluTe system* 
atic forest managi'inent iiad been prucli.sed fur more 
than a centur\. In tlie meantime the service in tlie 
several provinces of India was organised as well as 
possible, 'I’hc formation (»f J<e.served State Forests 
was commenced, the method.s of exploitation im¬ 
proved, the general protection of the lorcsls effected, 
and espe(ually fire protection conimetuxrd, the latter 
being inaugurated succes.slully by (apt. Peaison in the 
Central Pfovinccs. Shilting cultivation in the valuable 
parts of the forests was restricted or at any rate regu¬ 
lated, taungya teak cultivation in connexion with 
shifting cultivation introduced in Burma, wlicncc it 
has spread to other parts of India and produced highly 
important results. 

From the very beginning Brandis drew up preliminary 
working plans for the forests which he visited, a practice 
which he continued up to the time of his leaving India. 
Other officers followed his example, but, a.s the adminis¬ 
tration had to a considerable extent been provincialised, 
there was no security for the jffans being executed. 
When Dr.’Schlich took over the Inspector-Generalship 
from Dr. Brandis in r88i, he recognised that, to secure 
a continuous yield from the forests in the future, steps 
must be taken to push on the preparation of working 
plans based on the principle of u sustained yield, and 
especially to .secure the execution of the plans when 
once sanctioned by Government. He obtained the 
sanction of the Government of India and of the Secre¬ 
tary of State for India for the e.slablishmcnt of a 
Working Plans Branch under the supcrvmon of the 
Inspector-General, assisted by an Assistant Inspector- 
General. The plan.s were prepared under the direction 
of the local governments, but the lnspector-(^neral 
had to be consulted as to tire lines on which 'they were 
NO*'382 I, VOL. 


to be drawn up, and, when once approved by the local 
government, he was kept informed of the progress of 
execution, so that he could direct the attention of the 
local government to any deviation from the sanctioned 
provisions. It was foreseen at the time that, as the 
operations of the Department developed, the control 
would have to be iianded over to the local authorities, 
and this has now actually been done. The establish¬ 
ment of tliis iiranch was, as Prof. Stebbing slates in 
volume ii, considered “ an epoch-making move for¬ 
ward.” As a result nearly all important forests are 
now worked under the provisjon.s of well-prepared 
plans; moreover, the yield capacity of the forests 
became known and can safely be worked up to, while 
a great .store of valuable information bearing on tlie 
silviculture and general management of the forests was 
put on record. It is not too much to say that the e.stab- 
lishment of tlie Working Plan Branch was a forerunner of 
the For(S)t Kesearch Institute at Dehra Dun. which, how¬ 
ever, did not come until twenty-two years afterwards. 

Prof. vStebbing deals in detail with the development 
of the education of the staff, both suiierior and .sub¬ 
ordinate. The recruits for tlic iorntcr continued to be 
educated on the Continent until 1886, lint in 1885 the 
first School of I'orcstry m Britain wa.s opened at 
Coupler’s Hill. The organisation of IhivS wa.s entrusted 
to Sir William Schlicli. It remained at ('oopcr’.s Hill 
until 1905. when it was transferred to the University 
of Oxfonl. As soon us a sufficient number of duly 
qualified teacliers of forestry had been .secured, the 
establishment of an Indian School of Forestry at Dehra 
Dun was effected, in 1878, fur the training of the 
ranger class of officers. It was gradually improved, so 
that by J900 it had been brought up to a standard 
which made it possible to undertake the instruction of 
the recruits of the provincial part of the controlling 
staff. Indeed, it is likely tliat soon the whole of the 
superior staff will be educated at Dehra Dun. 

Prof. Stebbing says in the preface to volume ii. that 
the fourteen years, 1857 to 1870, witnessed the true 
foundation of forest conservancy in the different 
provinces of the Indian Empire, and that the work 
whicli was undertaken during the period 1871-1900 
was the natural corollary and outcome of the lines laid 
down between 1857 and 1870. This is, in our opinion, an 
exaggerated view, because, as lias been indicate*d above, 
several of the most important measures which secured 
the success of the whole undertaking were conceived 
and introduced during the period 1870-1900. Not 
only was all the spade-work done during the latter 
period, but also rational forest conservancy became an 
established fact. Not far short of 100,00c square miles 
bad definitely became permanent' 3 tate'|!fdrest 5 ; the 
greater port of these were ^rked 'according to the 
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provisions of well-prepared working plans; more than 
half the , area was protected against the annually re* 
curring forest fires; most of these areas had been 
surveyed and mapped; the education of the stafi had 
reached a high standard; and, last but not least, a 
remarkable amount of research had been accomplished 
during the period, as evidenced by such works as 
Brandis’s “ Forest Flora of North-West and Central 
India,” a book of such excellence that the autlior was 
forthwith elected a fellow of the Royal Society; Gamble’s 
“Manual of Indian Timbers” and bis great work on 
Indian “ Bamboos ”; and Baden Powell’s “ Forest I^aw.” 
Nor should it l)e forgotten that the greater part of the 
material with which Bmndis dealt in that monumental 
work entitled “ Indian Trees ” was collected during 
the second half of hvst century, althougli the liook 
was not publislied until 1906. It would lead too far 
to mention works on forestry proptT. The Indian 
Forester was started by Sir William Schlirh in 1875. 
Prof. Stcbl-jing culls it a mine of information from a 
perusal of which a great deal is to he learned. A great 
quantity of ohservation-s on the silviculture of Indian 
trees is incorporated in numerous reports, and it ha.s 
only lately been collected and made availuldc to 
foresters generally. Unfortunately, the establishment 
of the Forest Research Institute at Dchra Dun was 
too long delayed, but whiit part of the Empire has 
not sinned in tlie same manner? 

Twenty chapters ot volume i. and ten chapters of 
volume ii. arc devoted to a description of the progress in 
forest conservancy in the several provinces of India. 
The lust riupler of volume ii. contains an appreciation 
)1 tliree Inspectors-Generul of Forestry. Prof, Stebbing 
,(ivcs the text ol residutioas by tlie Government of 
(ndia ackiKJW leiiging the .services of Sir Dietrich Brandis 
ind ol Mr. Rib]»entrup, and remarks tliat no such 
■esolution was passed acknowledging the services of Sir 
William Sohlich. The latter .statement is not correct, 
IS a resolution acknowledging the valuable and dis- 
cinguished .serv’i<'es of the last-mentioned was pa.ssed 
by the. Governor-General in Council on hebruary 7 
and published in the Gazette of India of February 9, 
1S89. 

Apart from .some j)assages which might be questioned 
by past or present members of the Indian Fore.st Service, 
prof, Stebbing has produced a very full account of 
the (development of Indian forest conservancy up to the 
year 1900. It is based on the study of a vast number 
3f works and writings, among which Ribbentrop’s 

Forestry in British India ” takes a prominent place. 
A rainfall map is attached to volume i., and a general 
nap of India to.volvima. ii.' Sixty-tfaree artjj^c iliua- ‘ 

itaces during 
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Alumni Cantabrigiensts: a Biographical List of all 
knevm Students, Graduates, and holders “of Office ai 
the University of Cambridge, from the Earliest Times 
to rgoo. Compiled by Dr. John Venn and J. A. 
Venn. Part i: From* the Earliest Times to 1751. 
Vol.2: Dabbs—Juxton. Pp.v-f'492. (Cambridge: 
at the University Press, 1922.) 7/. los. net. 

HE second volume of this monument of industry 
and antiquarian research carries the list of 
meral)ers of ('ambridge University prior to 1751 down 
to the name of Juxton. The first four volumes, cover¬ 
ing the whole of the early period, are to be published 
by the end of next year, and the editors now ask for 
additions and correction.? to the data already published. 
In tlie present volume, among men of science of 
repute we note the names of De Moivre. a Protestant 
refugee from France, and Sir Kcnelm Digby, one of 
the original members of the Royal Society, who was 
at one time banished to France; Thomas Gale, regius 
professor of Greek and first secretary to the Royal 
Society; J. Flamsteed, first Astronomer Royal, and 
Jeremiah Ilorrox, who predicted and observed the 
transit of Venus in 1659 ; Gilbert, the physicist, and 
William Harvey and Glis.son among many distinguished 
members of the medical profession. Of tho.se who com¬ 
bined eminence in two distinct branches of science may 
be mentioned Dacres, who wa.s profes.sor of geometry 
and censor of the Royal College of Phy.sicians. Of those 
known more widely in a di/Icrcnt sphere wo note John 
Diydcn, who was di.sroinnnined for contumacy to the 
Vicc-Ma.stcr of Trinity; the Duke of Northumberland, 
Chancellor to tlie University in J55i,who was executed 
on Tower Hill; N. Eaton, first ma.ster at the school in 
Oimbridge, Mass., whieji aftervsards became Harvard 
f'ollege—and John Harvard himself. Orlando Gibbons, 
Thomas Gray, George Herbert, Robert Herrick, and 
Ben Jonsonbcarwitne.ss to Cambridge’s continued love 
of the muses; the name of J udge J effreys strikes another 
note,as also do the names of Erasmus, Thoma.s Gresham, 
founder of the Royal Exchange, and Tiiomas Hobbes. 

Amongst distinguished Cambridge families we find 
the Darwins and the Howards. The latter in their 
history bear witness to the religiou.s disputes which 
have in the past left tlieir stamp on Cambridge as on 
England. Martyrs on both sides were educated there.' 
The position of Cambridge in the Civil War is suggested 
by the names of Fairfax, Fleetwood, llesilrig, and Hollis, 
though the Earl of Montrose represents the other side. 
Among the pomts of human rather than of historical 
.Interest we may note the sentence of transportation on . 

Justice tor' stealing books from the University 
|gC4}Ri^'u[d the history oi Adam Elliot, a slave to 
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bis own mind; the tale of thethingBleft undone and th( 
things he did unwisely, and there can be no doubt tha 
the one which does not reach the printer is the mon 
valuable of the two. It is in no unfriendly spirit, an< 
with the greatest admiration for all the actors in tb< 
story, that we propose to examine some of the causes o 
misfortune, causes whicli must be writ large in Com 
mander Wild’s own mind as things he would avoid nex 
, The Quest Expedition and its Lessons. time. It is the business of those interested in pola 
Skacklelon'^La^t Voyage: the Sloey of the'‘Quest." l)y to extract the lessons of the past as wel 

Comdr. Frank Wild. From the OfTu-ial Journal and ** to applaud its suicesse.s. 

Private Diary kept tiv Dr. A. 11 , Marklin. Pp. xvi + " “ programme 

■ 372 +100 pkte.s. (liindon, New York. Toronto and ®‘"P' “P‘-''''“P-‘' that th, 

Melbourne 1 Cassell and Co. Ltd., rpa,,.) 301. net. Ptt'y °f the sensa 

tion-monger reporter before it started. Such a fat 
LOSF. upon tlic heels of the e.xcellent " Life of .should rank perhaps as a nuisance rather than as i 
Sir Ernest Shacklelon,’ Iiy Dr. 11 . R. Mill, comes misfortune, but it was scarcely fair either to the leader 
the story of his last voyage. It is told by his old com- harassed with the tiiousand details of preparation, 0 
radein adventure, who took part in all tiie expeditions to the members, most of whom had their polar spur; 
witli which Shackleton was connected, and whose experi- yet to win, to find the pres.5 following every movement 
ence of Antarcticlilc was even greater than Shackleton’s. publishing every plan, and “featuring” every detai 
Commander Wild is assisted in his literary lakiur by a down to tlie ship’s cat. 

member of the expedition who seems to have been in- Beside sueli a small matter, the enfo6® change 0 
valuable at every turn, Tlr. A. if. Ma<‘klin. plans at a late date was a very real nnsmrlune. Tb' 

The tale is told in a plain, straightforward manner fundamental character ol this chang^' for which but 1 
which reflects tlie character of the writers, who ask few months was available, is perhaps not appreeiatei 
neither for eulogy nor for sympathy, although both will by the general reader, to whom the Arctic and th 
be readily forthconung. Of tlie success they hoped for AnUirctic are merely opposite poles of cold and un 
there whs but little, of the bitterness of thwarted plans pleasantness. The change was really from a shor 
there was much, but there is small mention of cither. North Atlantic voyage followed by sledging exploratioi 
The events of tlie voyage are duly chronicled, and in the Beaufort Sea—essentially a land expedition, i: 
comment is usually reduced to the minimum. The tact—to an oceanograpliical cruise in the stormiest sea 
main features of these events are already well known of the world, essentially a sliip expedition. We deplor 
through the medium of the daily press, hut the book the change for other reasons, for we believe that . 
adds to them so much in the way of personal detail, leader with tlie qualities of Shackleton, and followed h 
and the pros and cons of the decisions which were made, the men he had selected, would have made great dis 
that we recognise at once the inadequacy of a press roveries in the blank spaces of the Bcaulort Ses 
narrative. Indeed, only the most urgent circumstances could hav 

The expedition was unfortunate almost throughout, prevailed on the leader to make such a change, circum 
,and the story resolves itself into a tale of misfortunes stances not at all covered by the phrase, “ as it wa 
endured or overcome, many hut not all of which were too late to catch the Arctic open season the norther 
unavoidable. The crowning misfortune, the loss of expedition was cancelled.” 

its leader before the expedition liad even reached its Even so, we think that success would have bee 
crui^g ground, would have wrecked the future of somehow achieved were it not that the element ,! 
most expeditions, and it is this which alrsorbs one’s Imrry now came doubly into the preparations, a 
interest and overshadows the otlicr incidents to a great clement which must have been responsible for th 
extent. Every reader, and especially those with totally inadequate survey of the Quest’s boilers an. 
Antarctic experience, will admire the spirit of Wild’s engines, the defects in which crippled the expeditio. 
decision to “ carry on ’ after the death of the leader; from the moment it left England. It is sad to real 
indeed, in the circum.sUnr.es as given in this hook, none lor example, that only after infinite delay and expensi 

■ would have blamed him had he turned back. .enforcing'Vital changes in. the planst—in'fftetj only afte 

■ Jt is the duty of every leader- of an .expef^io# to; uieaiCl4»g!Soq|i'iGgtt|^ 

write its narrative, the tale td the thiiigs doi^LbuU^ ok 

' he writes it we nusoect that ne .writes - a j-^ 


Moorish pirates. Francis Dawes, who hanged himsMf 
with the chapel bell-rope, must have had a grim sense 
of humour. Lastly, the modem touch giving the sense 
of continuity in the history of Cambridge is supplied 
by William Hawteyne, who went out as an army 
chaplain in Flanders and Germany. 
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)rmting the fact in italics. While these fundamentals 
vere somehow overlooked, the ship was equipped with 
in array of special fittings such as no former polar ship 
lould boast—enclosed bridge, dear-view screens, gyro- 
Gopic compasses, double set of wireless, etc.—all very 
ielpful, no doubt, but one can imagine the remarks of 
:he ship’s officers when, though surrounded by these 
levices, they had to nurse a leaky boiler and a crank- 
haft out of the true. 

The initial cost of the Quest, a .small wooden vessel of 
.25 tons, was n,oooZ.. and we imagine that before slie 
etumed at least as mudi again must have been spent 
ipon her. Even allowing for the fart that she was 
>ought when the shipping market was at its peak, it is 
dear that oceanographical or polar cxpwlitions are 
uinously expensive, nor ran former expeditions pre.s<*nt 
nuch more satisfactory balanee-sheets. 

The Dism'ery was designed and built in 1900 for 
Antarctic exploration, and cost more llian 50,000/.; she 
vas sold afterwards for a fraction of that sum. She is 
low being reconditioned ut a cost comparable with her 
irst cost, to continue, after twenty years, the work for 
vhieh she was originally designed. During that period 
icutt, Shuekleton, and Mawson, to mention only the 
:hief leaders, have wanted her and had to put up either 
vitli inferior ships or liuve lost heavily over buying and 
.elling. Meanwhile, the only ship ever built specially 
or the Antarctic has been sealing or dry-rotting in dock. 
Manifestly we arc here touching upon what might 
Umost be called a scandal, but it is one for which no 
me in particular is responsible, unles.s it be the com- 
wnies who make large profits by selling and buying 
exploring ship.s. The real scandal is that polar cxplora- 
:ion is .so little organised, the efforts are so spasmodic 
ind independent, that it was no one’s business to keep 
-he Discovery alter her first voyage and cliartcr or lend 
ler when she was again required. 

That, we believe, is the real lesson to be learnt from 
;he story of the Quest ; and it is a lesson, not for the 
Shacklctons and Wilds of the future, but for us stay-at- 
lomcs who urge them on, who even subscribe toward.s 
:heir ventures, but take no steps to secure continuity 
;rom one expedition to the next. 

The book is well illustrated, but is extraordinarily 
ieficient in good maps. It is time that publishers, if 
lot their authors, reali.sed that adequate maps are 
jss^ntial to such books and improve their .selling, 
prospects. Perhaps the most valuable part of the 
500k is the medical appendix written by Dr. Macklin, 
A which he gives the most up-to-date summary of 
nedical conditions on a polar expedition, with advice, 
jrawn front his t>wn exjtmcnce^oii ^uch subjects as 
K:urvy, frok'lfiteSj and sle^grag 
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Metallurgical Furnaces. 

The Flow of Gases in Furnaces. By Prof. W,-E. 
Groume-Grjimailo. Translated from Russian into 
French by Leon Dlougatch and A. Rothstein. 
Tmnslated from the French by A. D. Williams. 
With an Appendix upon the Design of Open-Hearth 
Furnaces. Pp. xxi + 399. (New York; J. Wiley 
and Sons. Inc.; London : Chapman and Hall, Ltd., 
1923.) 27V. 6 d. net. 

HE construction of fumarc; for metallurgical 
purposc.s has been guided in general by rule of 
thumb, practical cx]5crience lm\'ing shown a particular 
furnace t<i work well, and a similar design being adopted 
; in new plant, without any established principles to 
servo as a guide to the designer. In 1911 there 
appeared an important work in Russian, by Prof. 
(Iroume-Crjimailo, in which an attempt wa.s made to 
place the subject on a scientific basis. Being trans¬ 
lated into French in J914, and introduced to the French 
public by Prof. Le C'hatelier, this novel treatise attracted 
much attention, and it hits now been made available, 
in an extended form, to the Rnglisli-speaking world. 
It .should be studied with care w'hcrever furnaces are 
used. The loss of heat in most metallurgical furnaces 
is large, and economies in this direction are of great 
importance in the im])rovcmcnt of industry, especially 
in view of the great increase in the co.st ofiuel. 

The guiding principle of the work is recognition of 
the fact lliat the densities of hot and cold ga.ses differ 
so much that a mass of flame passing through a furnace 
may lie treated as if it were a light fluid, floating on the 
hCiivier mass of gas at a lower temperature beneath it. 
It is then possilde to apply the laws of hydromechanics 
to the case of furnaces. For purposes of study and 
demonstration, sectional models of the furnaces are 
made, enclosed between .sheets of plate glass, water 
being introduced, and a light liquid, such as kerosene, 
coloured for distinctness, being then admitted through 
the gjis ports. It is then easy to see how the light 
liquid, representing flame, distributes itself through the 
furnace. The difference between the efficiencies of 
ujxJraught and downdraught kilns is at once made 
evident by this method, and the u.se of such models is 
Ixjcoming common. Many examples are given by the 
author of furnaces which were unsatisfactory in their 
working, but became efficient on being reconstructed 
in accordance with these principles. The consequences 
are worked out quantitatively, and formulse are arrived 
at wMch may be used by the furnace designer. 

it may be suggested, however, that the author 
scarcely takes sufficient account of radiation as a means 
'cf supplying he^t to the objects in the furnace. The 
. ^ ^ded ^eatly to the value of the work 
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by supplying long appendices on the design o£ Siemens 
furnaces, hot-blast stoves, and boiler settings, in which 
the author’s principles are applied to a large number of 
concrete cases, with an abundance of numerical data. 
Tables of thermal data and curves giving the heat 
rapacity and calorific intensity of some of the mo.st 
typical gaset>us and litjuid fuels complete a book which 
should exert a groat influence. C. 11 . D. 

Our Bookshelf. 

Ptriodicals of Medicine mid the AUied Sciences in 
lirilish Libraries, liy Prof. K. T. l.<‘ij)tr ; with the 
callaborUtion of If. M Williams and (i. Z. \.. Has. 
Pp. (London: Jirilish Medir.il Associa¬ 

tion, n.d.) JOS'. (\d. 

I'liE prcfvision tA I'nion Lists of JVrioditals filed in 
our IJniversitv centres is now retognised to lie an 
indispensable aid to ri'search. Suc'h Lists sliould l»e 
aiitiiuritutive. 'I'liev siiould t>e i.ssucd at frcijuent 
intervals and on u uniform basis of rompilalion. 
Their type sliould be kept standing with llie \iew 
of reducing the labours ol their compilers and the 
cost of successive editions to tlieir buyers. .Simielhing 
1\as already Inam aecomjdished in tliis direction ; 
bat the ground is not yet adecjuntely covered. 

Union Lists of Periodicals, however, representing 
specific branches of knowledge, stand uptni a less 
secure footing. Dr. Lciiicr’s “ I^crioilical.s of Medicine 
and till* Allied Seiem-es in liritish J.ihraries ” illustrates 
the ditiicultie.s which iieset the path of the iiniraiiied 
compiler 0/ these secti{tnal list.s in tlic alisencc of a 
printed National Lhiion List I’overing the whole range 
of periodical litiTatiire, Judged !>y the “.standards 
wlucli guide jirofessional Uhnirians’' (we are ijuoiing 
from Dr. Leiper's preface), the work before us <annot 
he regarded a.s satisfactorv, in more than one respect. 
Wales, for example, Is not represenleil in llie List ; 
the Scottish liliraries are not represeiilcd by the 
Advocates' Lihrarv in Kdinburgh, or the Lomlon 
librurie.s liy the Library of tlie Patent Dllae. 'J’Jiese 
arc .serious omissions, W'v do not, however, propose 
to justify our criticism further, for to some extent 
the defects in the List are admitted in the preface. 
We prefer to meet Dr. Li’ipcr on his own ground. 
The comj)iler luul his collaborutons liave grajipleil 
manfully with a very diffa uU task, and have .succeeded 
in producing a work wliich will be .serviceable to 
students in tiic field of niedii’al re.search. provided 
that they do not lean loo iieav ily upon its ivihlio- 
graphical sufficiency and accuracy. Further, we trust 
that its publication will serve to promote a higher 
co-ordination of work among professional librarians— 
in respect of whicli, as Dr. Leiper suggests, there is 
still great room fur improvement. 

Nickel Ores. By W. G. Kumhold. (Imperial Institute: 
Monographs on Mineral Resources, with special 
reference to the British Empire.) Pp. ix+8i. 
(London: Jolin Murray, 1923.) 55. net. 

This little volume is written in the same way and 
upon the same lines as its predecessors- in the series 
Imperial Institute monographs on mineral resources 'y: 


that is to say, it commences with a brief account of 
the mode of occurrence and the character 0/ nickel 
ores, the metallurgy of nickel, and the uses to which, 
this metal is put industrially, followed by a description 
of the occurrences of nickel ores within the British 
Empire, and finally of the foreign .sources of supply of 
this metal. The tiLsk is in .so far rendered an easy one 
because the author had at hand the well-known report 
of the Koval Ontario N'ickel ('ommission published in 
1917, in vvlucii tiic w^holc subject is mo.st cxhau.stively 
dealt w'ith. This great report is, however, too volumin- 
OU.S for the ordinary .seeker after general information, 
and llu* prc‘.sent monograph fulfils a useful object in 
presenting the sut)jcrt matter in a more eonvenient 
and more readily acce.s.sible form. It should be added 
that Mr. Kumljohl ha.s done his w^ork v’ery well. The 
se<’tu»n on the applications of nickel, although brief, 
is tolerubiy <*omprehensi\ e. although more attention 
might perhaps have been given to nii kel-plating. which 
is liccotning of very great inilustrial importance. In 
other respects the author ayipears to have covered the 
grounti very ihoroughh ; he scarcely does full justice 
to tlie iinjKirlant part that Norw'ay has played in ni« kel 
jiroduetion in the past, and, to judge liy the biblio- 
grapliy attaclu'd. d»H's not .seem to have consulted the 
tolerably extensive Norwegian literature on tlte subject. 
Ufxm the whole, it may iairly be said that, the work 
carries out very w'cll the intention ot the senes, namely, 
“ to give a genera) account of the occurrences and com¬ 
mercial utilisation ot the more important minerals.” 

Proceedings of the Aristotelian Society. New Series, 

Vol. 23: ('ontaining the Papers read l»efore tlie 

S^triety during the Forty-fourth Se.ssion, 1922-1923. 

Pp. ii 1- 289. (London: William.s and Norgate, 

1023.) 25.V. net. 

Piiir,osoi>UY takes account of the meaning of things. 
/\t the ])n'sent time, it partly ocdiivii’d with new 
c<in<eptiims of tlie stnuiure oi the material universe, 
or matter, in terms o[ theoretical ph\.si(s. Among 
tlie junK'rs m the current iisue ol thi' i*ro<'e»‘(lings of 
the Aristfitelian S(j«.iety—mainly devoted to dtaleetical 
discussion.s of classical themes or the re-statement of 
old problems attention may lie directed to three. 
Tlie Kcv. Ix'slie Walker’s “ New Theory of Matter” 
- new, in tin* .sense t)t its living pre-Aristotelian— 
is (he says) an attempt to deduce Iroin relatively 
simyilu first principles the laws of co-existence and 
sequence w'hieh have been found experimentally to 
hold good between observed changes in the sphere 
lioth ot quantity and quality, lie finds that the 
essence of a thing lies in tlie fundamental structure 
or ratio— forma substantialis—whkh hold.s between 
the potentialities themselves. 

Dr. E. S. Ku.sseU’s “ Psychobiology ” is a monadistic 
conception—oppo.scd to the mechanistic or vitalistic 
view—in which living things appear to show a persistent 
and enduring individuality of action unparalleled in the 
inorganic realm : structure and function, he maintains, 
must be treated as one and inseparable. 

Prof. Sellars, in a thoughtful paper on the “ Double- 
Knowledge Approach to the Mind-Body Problem,” 
demands a deepening; of’^ouf toetaph^ical categories: 
there eidsts,. indeed; /causal 
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of self-determination, which does not easily fit into the 
traditional interpretation of Nature. 

Entomology: with Special Reference to its Ecological 
Aspects. By Prof. J. W. Folsom. Third revised 
edition. Pp. vii + 502. (London: John Murray, 
1923.) 2is. net. 

Prof. Folsom’s well-known text-lwok gives a clear 
and ronci.se account of the various aspects oi ento¬ 
mology, and is written with the nhject of meetuig the 
growing demand for a biological tu'atment of tlie 
subject. Tile present (tliird) edition includes a con¬ 
siderable amount of new letteqncs.s, with the addition 
of an opportune (“Iiapler on insect e<*(>l<)gv, and smne 
250 title.s ha\ e been added to the hihliograpliy. Con¬ 
sidering the limited size of the Ijook (500 pp.), the 
author has been rcniark:il)l\ suc(e.ssful in dealing with 
his subject in a comprehensiN-e manner. An clementiiry 
treatment is, ol course, onlv po.ssiiile within tliis com- 
pa.ss. I’lntomology, like oilier liramdies ol science, has 
made such rapid stride.s during the last twelve years or 
so, that It is almost irnjjossihle to compress a really 
adequate w'ovk into less than Hoo or ooo closely printed 
pages. Tlierc l.s a gri'ut need at the jircscnl lime for a 
more advanced Ixiok, siiuc woiks ol an cli'inentury 
nature are lolcraldy numerous .Among llie latter, 
Prof. Folsom's hook is undoubtahly (me of the licst. 
Tlio autlior’.s admiralil) terse and lucid st>le is of great 
value to tile beginner, while the up-to-date liihlici- 
grnph}’, that is apiicnded at the end, serves as a guide 
to the sources where fuller information is oi)tainai)le. 

IIo 7 v to limlil Amateur Valve Stations. Ify P. R. 
('oursey. f’]}. 70. (London : Th(* Wireless Press, 
Ltd.; New A’ork : The Wireless Press, Inc., 1923.) 
i<, C(i. net. 

We can recommend this Ixiok to all w'ho w'ant to take 
advantage ol the latest de\clopments of radio tele¬ 
phony. 'i’he author is equally at home on the scientific 
a.s Weil us on the practical .side of tlie art, and experts 
attach weight to hi.s view'.s, 

The MTV simple sets described can Ik* trusted to 
work admiralty on days w'hen the electrical condition 
of the atmosphere is not very disturbed, .\ set for use 
in Great Britain should have a timing nmgc from 300 
up t,o 2700 metres. Thi.s w'ould include the Eiffel 
Tower time signals, which are usually made on a wave 
length of 2600 metres, the Freruli “ radioia ” concerts, 
which are .sent on a wave-length of 1500 metres, the 
Hague conrert.s on J050 metres, the French concerts 
from “ r’ficole des Pu.ste.s et Telegraphes ” on 450 
metres, and the British concerts broadcasted on wave¬ 
lengths varying between 350 and 425 metres. Careful 
and accurate (lc.scripuon& are given of the components 
of valve receiving .sets, the diagrams can be read at 
a glance, and the many useful practical hints will be 
welcomed by amateurs. 

Labyrinth and Equilibrium. By Prof. S. S. Maxwell. 
(Monographs on Experimental Biology.) Pp. 163. 
(Philadelphia and London: J. B. Lippincott Co., 
1923.) 105 . td. net. 

Many different views have been ^eld as to the respec¬ 
tive functions Of-U m ampuUs, otoliths, and other con* 
stituent parts oftheiAtetw^,and.ahy fre^evtdei^ 


on the subject must be welcome to physiologists. 
Prof. Maxwdl seems to have attained a high degree of 
accuracy in his experimental methods, especially in 
doling with the otoliths. He shows, for example, that 
comijensatory movements to rotations around the 
longitudinal and transverse axes continue so dong as 
the oudith of the recessus utriculi remains uninjured. 
He further shows, in the case of the ray, by mechanical 
pressure upon the otolith in different directions, that 
it is the displacement of the otolith and not its-own 
pressure which is tlio actual stimulus, and that it is 
the direction of the displacement which determines the 
direction of the com))ensatory movement. Unfortun¬ 
ately, Ills experiments leave us i-nnipletely in the 
dark as to the resLson for tlie existence of the three 
semicircular canals and their highly characteristic 
orient;!tion. 

Radiotuiwity and the Latest Da'clopnienis in the Study 
of the Chemical Elements. By Prof. K. Fajans. 
Translated from the fourth German edition by 
T. S. Wheeler and \V. G King. Pp. xvi-(- 
138. (Ixmdon: Methuen and Go., Ltd., 1923.) 
8.5. (ui. net. 

I^ROF. Fajan’s ixiok is jjarticularly addressed to 
chemists, and it gives m a very readable form the 
important developments in the .study of radioactivity, 
isotope.s, atomic numbers, and the structure of tlw 
atom which have Iw'en made in recent years. The 
subjects arc dealt with briefly, Imt in a very authorita¬ 
tive manner, and chemical .students will find the hook 
of great interest and value. There are references to 
the literature and an inde.v. The hook i.s well printed 
and illustralctl. One might liave wished for a little 
more detail of experimental methods {e.g. in connexion 
with Moseley’c work, which i.s not described, whereas 
Aston’s apixiraius is figured and explained), but in 
the limits of liis space the author 1ms generally made 
a w'ise ('home of material. Tlie numerical constants 
in tlie tables of radioactive series (pp. 21-23) some 
cases differ slightly from those adopted in the Report 
of the International ('ommission on the Elements 
(> 923 )- 

Geometry Practical and Theoretical. Pari Passu. By 
V. Le Neve Foster. In 3 vols. Vol. 3: Solid 
Geometry. (Bell’s Mathematical Series fur Schools 
and Golleges.) Pp. xiv423-585 f-viii. (London: 
G. Bell and Sons, Ltd., 1922.) 3.V. (>d. 

This is the third part of a work of which we have 
already noticed the fir.sl and second parts (Nature, 
June 10,1922, vol. 109, p, 737). Mr. Foster continues 
to combine the theoretical with the practical, and 
added interest is obtained by hi.storical references. 
The sco^Ki of the book is indicated by the fact that it 
deals with parallelepipeds and tetrahedra, lines and 
planes, gnidients, regular solids, and the sphere. There 
are chapters on the mensuration of prisms, pyramids, 
and spheres, as well as on .solid angles and Euler’s 
theorem, A concluding chapter on the earth is par¬ 
ticularly useful and instructive. 

We like this volume very much, and think it makes 
u most useful and pleasant addition to the available 
, elementary literature ton solid geometry. S. B,, 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neitlur 
can he undertake to return, nor to correspond with 
the writers of, rejected manusctipts intended for 
this or any other part oj Naturk. No notice is 
taken of anonymous communications?^ 

The Gorilla’s Foot. 

Sir Ray LANKj-.srER, in his recent book, "Great 
and Small XhuiRS," makes tlie following statement 
in the chapter on " The Gorilla of Sloane Street " : 

" An entirely erroneous figure of the gorilla’s foot 
is given by Mr. Akeley m the World's Work of October 
1922. He gives valuable observations on the habits 
of the gorillas made when hunting this anintal in the 
neighbourhood of hake Kivu, in Central Africa. He 
made casts of the head, hand.s, and feet of specimens 
killed by him. But the cast of the foot is (as shown 
in a photograph) strangely distorted, and made to 
present a false resemblance to the foot of man. Since 
Mr. Akeley was securing specimens of gorilla for the 
American Museum of Natural History in New York, 
it is well that his mistake about the gorilla’s foot 
should be corrected at once." 

I have examined the cast of the foot made by 
Mr. Akeley, who states that the ca.st was made in the 
relaxed position after rigor mt)rtis had passed away. 
There has been no retouching or alteration, and the 
photographs published in World''; Work give a very 
lair representation of it. The foot of Mr. Akcley’s 
old male gorilla undeniably <lirfcrs in many details 
from that of John, the young " Gorilla of Sloaue 
Street," and still more from tliat of an infnnt gorilla 
formerly in the Now \'ork Zoological Park. 

i)r. D. J. Morton, au orthopa-dist. has recently 
published nn imporlant article on the evolution of 
the hnman foot in the j^tnrrican Journal of Physical 
Anthropology (Uct.-Bec. 1922). in which tlie structural 
contrasts irT tne .skeletons of infant and adult gorilla 
feet are shown fo be connected with the difierences 
in function and in body weight. Mr. Akdoy’s old 
male gbrilla foot is ania/inglv manlike in general 
appearance ; liis female gorilla foot shows a di.stinct 
peroneus tertius muscle No <loubt the great toe 
could be more or less abducted from the other digits, 
but the cast represents the foot a.s it was in the relaxiMj 
condition. There is no evulcncc from the cast that 
the foot is " strangely distorted, and made to present 
a false resemblance to the foot of man." 

From a copy of this ca.st which i.s being sent 
to the British Museum (Natural History). Rnglish 
naturalists will have au opportunity of judging 
W'hether Sir Itay Lankester’s criticisms arc justifieil. 

WlU-IAM K. Gkijgoky. 
American Museum of Natural History, 

New York, September ji. 


the photographed object, and also in the manipulation 
of the camera. 

I should be greatly pleased were Mr. Akeley to 
demonstrate that the foot of the gorilla from Mount 
Mikeno is, as he supposes, unlike that of the other adult 
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gorillas long known to naturalists, as v ell as unlike 
that of any known aidhropoid. 

Fig. 1 IS reproduced photographically from that 
given by Mr. Akeley m the World’s Work as repre¬ 
senting H east of the foot of a large gorilla, taken 
immediately after death. It is unlike any other 
jinblislu'd figure of a gonlla’.s foot. I place here 
i)cside It the figure of tlie [dantar surface of tho 
gorilla's fool (Fig. 2) as 
recorded by Mr Poeock. 
of the Zoological Sfxucty 
of Ix)nd()ii. I accept this 
Fig. 2 as correct. J t agrees 
with all other statements 
and illustrations prior to 
that of Mr. Aljelcy. 

The explanation of this 
ihscrepancy wlucli appears 
to me jirolxible is that Mr 
Akeley‘s cast of the foot 
of the gorilla—reproduced 
here a.s Fig. i—has been 
acmdentally distortcrl, so 
that the photograpli i.s 
misleading. It is highly 
improbable that Fig. i 
corerctly represents the 
foot of a normal species or variety of gorilla. 



My " criticism.s" ipioted by Dr. William K, 
Gregory refer to a tcxt-tignre published by Mr. 
Akeley in the IFur/i/'.-; It'crA of October i<) 32 . As to 
whether this figure gives " a very fair representation " 
of the cast of the gorilla’s foot made by Mr. Akeley. 
and what precisely Dr. Gregory means by " very fair,” 
we shall be able to judge when the promised copy 
of the cast is received at the Natural History Museum. 
My own experience is that a photographic camera 
turned on to sucJi an object as tlie cast of the foot 
of a dead gorilla will peld a misleadii^, or even a , 
"distorted,/’ picture if speciali skill has not been • 
exerciM in both the posing and the JUumination^f j 


Since writing the above, I have received by the 
courtesy of the publishers—Massrs. Heiiiemann— 
advanced sheets of Mr. Akeley’s new book called 
" In Brightest Africa." My opinion tliat owing to 
some unfortunate mistake the cast itself of the 
gprilla’s foot figured by Mr. Akeley is defective and 
distorted is favoured by the photOCTaph, labelled 
" A Gorilla’s Foot and Hand," which faces p. 230. 
of the n^ .book. This .photograph .is lipt taken 
from a cast btit from’ -the actual foot Md;Mnd of a 
. 4 ead goziila. . It 91^^ the 
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rozn ano&«r specimen. Jn this new photograph j 
he great toe is ^arge and diy^ges irom tihe other 
oes as in my Fin. a (here printed).. But its terminal 
halanx is flexed and the foot is so posed that the 
rest digit projects over and in front of the bases 
f the oflier digits and is consequently foreshortened 
1 the photograph. The shape of the plantar surface 
nd that of the heel is not tnat shown in the photo* 
raph of Mj. Akeley's cast—but is that already 
amiliar to those who have made a study of the 
orilla’s foot. It is a happy circumstance that Mr. 
ikeley presents his readers with conclusive evidence 
ondemning his plaster cast of tlic gorilla’s foot, 
Ide by side with the photograph of that misleading 
iroduction (which faces p. 242). He could not deal 
lore frankly and straightforwardly with the matter 
tian this. E. Ray Lankester. 

October 5. 

Determination of the Temperature of the Upper 
Atmosphere by Meteor Observatlocia. 

In a letter published in Nature for February 10, 
923 (p. 187), I referred to the possibility of deter- 
lining the temperature of the upper atmosphere on 
ny occasions when the disruption of a meteor has 
een heard and the time interval between sight and 
ound has been recorded. I have now to report 
hat I have only been able to learn of two instances 
/hich have 1ookc<1 favourable, and that neither of 
hem has yielded useful information. 

The first case is that of the meteor of December 21, 
876, which IS described in tlu5 ^mmean Journal of 
'ctence and Arts, Senes III., Vol. 13, p. 166, 1877. 
nd in a paper by Prof. C. U Sliepnrd, on p. 207 of 
he same volume, as well as in a paper read by FTof. 
). Kirkwood before the American Philosophical 
Society, March 1877. Tlie meteor was under observa- 
lon from Kansas to the shores of Lake Erie. 

Over the State of Missouri one or more explosions 
'ccurrc'd, and the disintegration continued until there 
iras " a large flock of brilliant balls chasing each 
)thcr across the sky." in some places " a terrific 
eries of explosions were heard.” It is clear that 
he identification of the source of any particular 
ound IS out of the cjucstion. The following tantalis- 
ng observation quoted by Kirkwood is therefore of 
10 service: “ Rev. James Garrison, who resides one 
nile south of Bloomington, noticed by his clock tlic. 
,imc of the meteor's disappearance and also that of 
:he subsequent rumbling sound, together with the 
violent jarring of his house. The interval was 
[5 minutes, indicating a distance of 185 miles." 
The implication that the speed of sound is a universal 
lonstant is to be noted. 

The second case is, that of the meteor of July 27, 
[894, a very detailed account of which is given by 
Prof. E. S. Holden in " Meteors and Sunsets" 
Contributions from the Lick Observatory, No. 5). 
It is clearly established that the meteor exploded 
it a height of about 28 miles and near to Merced, 
California. The determination of the time of passage 
Df the sound to the Lick Observatory appears from 
:he statements of the observers to be precise enough. 
Five observers who noted the time at which the 
iound was heard agree within two or three seconds. 
For the time at wliich the explosion was seen there 
,s, .bowever, only one observation with any claim to 
precision. 

The tilne of explosion, (A. F.. y ‘ .L, 

Poole). ... .... 7li.,a9afc 45s.±io8. ^ 

The " 


The distance from the observatory to the point a.t 
-whid) the eocplosion occurred is esamated by Holden 
as 59*3 miles—1.0. 95 km., due allowance bemg made 
for the height of the observatory above sea 4 ev 6 l. 

The date imply that the average speed' the 
sound was 244 ±8 metres per second, and that the > 
average temperature of the air between 26 miles and z 
mile above sea-level wa.s i48'‘d:9® A. (about - 19^“ F,). 

In 1894 such an estimate was accepted without' 
difficulty. In 1923 it looks wrong. The most likely 
place for a flaw is in Poole's observation. There is 
no statement as to how it was made : if with an. 
ordinary watch an error of a whole minute is not 
unlikely. With the appropriate amendment the 
time of travel of the sound becomes 5m. 29s., .the 
speed 289 metres per second, and the temperature 
207" A. 

Some confirmation is found in tlie only report 
received by Prof. Holden in which a single observer 
states the interval between sight and sound of the 
explosion. Mr. George Bray saw the whole pheno¬ 
menon at Santa Clara, and gave the interval as 
7J minutes. According to Holden’s sketch-map, ike 
horizontal distance was 70 miles, the path of the 
.sound was therefore about 75 miles or 121 km., and 
the speed 278 metres per second. This corresponds 
with an average temperature 192® A. and is quite 
plausible, but with the limitations implied by an 
estimate of 7J minutes, little weight can be attached 
to the result. 

1 have trespassed so far on your space because 
I wish to etnpliasisc the fact that any one who has 
the good fortune to see a meteoric explosion will be 
doing good service if he notes the time by his watch 
(writing it down immediately) and listens for the 
sound. If he is able to compare his watch with 
a standard clock, so much the better, but from the 
pre.scnt point of view the interval is of greater 
importance. • 

In conclusion, I should like to thank Miss Williams, 
assistant secretary of the Royal Astronomical 
Society, who devoted much time to looking through 
the literature of meteors on my behalf. 

F. J. W. Whipplb. 

6 Addison Road, Bedford Park, W.4, 

October 25. 


Experiments on Cloaa Intestlnails, 

In the issue of Nature for November 3, p, 633, 
there appears a letter from my old friend and former 
colleague, Mr. H. M. Fox, in which he record.^ an 
attempt which he made tliis summer to repeat Dr. 
Kammerer’s experiments on Ciona. ’l*hese experi- 
inenls consisted in inducing an abnormal growth of 
the siphon.s of Ciona by repeated amputation. Mr. 
Fox amputated the siphons of Ciona, but the length of 
the regenerated siphons was normal. 

As l)r. Kammerer took a deep interest in the pro¬ 
jected repetition of liis experiments on Ciona, and 
wrote to me twice this summer to learn if repetition 
were lieiiig attempted and under what conditions, 
iierliaps you will allow me to make some remarks on 
Mr. Fox’s letter, as Dr. Kammerer is now in America. 

Dr Kammerer, whilst in Cambridge, wrote out a 
full aca>unt of the precautions to be observed in 
making these ei^erunents. At tliat time he did not 
know that Mr. Fox was going to take up the work: 
another Cambridge biologist had undertaken to do so, 
but this gentleman was prevented 1^ illness from 
doing the work. To him, however. Dr. Kammerer 
- transmitted his information. I understand— 
trill, correct -me if I am wrong->-tiiat Dr. 

did not reach Mr. Fox. 
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In these circumstances it ig not surprising to learn 
that Mr. Fox failed to obtain Dr. Kammerer’a results, 
since he has tumbled' into one of the most obvious 
pitfalls. It may surprise him very much to It&ra 
that Dr. Hammerer got the same results as he did when, 
like Mr, Fox, he cut off only the oral siphon. Since 
the aual siphon remains of normal length and the 
reaction is of the animal as a whole, the regenerated 
oral siphon is of normal length also. Hut when both 
anal and oral siphons are amputaivd in a very young 
animal, then long siphons are regenerated. 1 have 
a photograph which show.s an operated Fiona and a 
normal one growing side bj’ side in the same lank, anti 
the contrast between the length.s of Iheir siphons is 
obvious. When Dr Kaminerer returns from America 
I hope that Mr. ho.\ will communicate w-ith him and 
repeat the experiments, observing Dr. Hammerer's 
precautions, when. 1 feel confuieiil, he will obtain 
Kammerer’.s results. 

My confideme is based on Die following tonsidura- 
tinns. Curt Ilerbst in (ItTinanv Inctl 1 o rejieat Dr. 
Kanimerer's exptTimcnts on Sahtmamlra maculosa ; 
he arrived at the toiichision tlial although the animal 
nmy change colour with environment, yet these 
changes are tc'inporary, and that therefore it was 
u.scless to try to repeat Hammerer’s work on the 
inheritability of these changes. Herbst worked 
princijially on Salamander larva*. Mr. K. Boulcnger 
m 1919, however, hc'gan to repeat Kainmerer's work 
on young metamorphosed Salamanders. 1 h.^vc been 
privileged to watch Mr. Houlenger’s expeninenls from 
the beginning, and now in 1923. after four years’ work, 
Mr. Boulcnger and J arc hotli convinced that Kam- 
morer is perH'Ctly right so far as the first generation is 
concerned. Our s])ocimens are not yet, unfortunately, 
completely sexually rijx*. J-' W. MacBride 

Imperial College of Science an<l Technology, 

South Ivcn.sington, Loiuion, S W.7. 


Globular Lightning. 

I AM much intorcslod in tlu* references to lightning 
in Dr. A. lius.sell's presidential address to the Institution 
of Electrical Engineers, and al.so in the article by Dr. 
G. C. Simpson in Natukj-; ol Niweinber 17, especially 
where the latter mentions that “the only physical 
phenomenon yet pr<Khicc’d in a laboratory at all 
approaching ball liglitning is tlic active nitrogen 
studied by Lord Kaylcigh." 

It has occurred to me that possibly the ball may be 
a mass of concentrated nitrogen oxides, and I suggest 
this because the observations seem to lit in well with 
the formation aiifl action of .sucdi ga.scs. 

We know lliat when air passes llirough high- 
tension arc flames in an electric furnace, the nitrogen 
and oxygen combine to make nitric oxitle ga.s, and that 
as the gas cools down it takes up more oxygen to 
form nitrogen dioxide, the speed of combination 
increasing rapidly with the cooling. 

In Norw’ay, and elsewhere, for many years, electric 
furnaces have been running w'hicli aggregate over 
half a million horse-power and make nitrates from 
the air in the same w’ay that lightning does. It has 
been estimated tliat 100 million Ions of nitrogen 
fixed by lightning flashes fall annually on to the 
earth’s surface. 

The energy suddenly released by a flash is enormous, 
and the potential has to be manj' millions of volts to 
tear a way, or a bole, through the air dielectric. May 
it not be that a very high pressure is suddenly set up, 
followed by a sudden reaction and chilling effect? ' if 
so, then the conditions are extremely favourable' to< 
tiie production of a large amount gf nit^ pmdc a^| 


nitrogen dioxide gas in a 'very concentrated and 
possibly liquid form. 

Whilst moving through the air the outer' layer of 
the gas will gradually oxidise to nitrogen dioxide, 
which will dissipate, and if the length of travel 
through the air Is long enough it may all dissipate 
in that way. Occasionally, however, a ball of gas 
may start from a point so near the earth that some 
of it IS still in concentrated form when it arrive.? at 
earth-level. 

If a ball of such concentrated gas meets with 
organic material, such as a haystack or a tree, it 
would immediately nitrate it and a violent explosion 
take place. One of the worst accidental explosions 
that look place in Germany during the War is said 
to have been caused in that way. 

Tfie pwuHar smell, which some observers have 
c.alled “sulphur>%’' may be nitrogen oxides or ozone. 

Of course, the jioiut most cldlicult of explanation 
IS how the gas. if such it be. bectimes concentrated 
into a ball. TV.rhaps a reader of Nati'ki- can suggest 
an explanation of that point. 

K. Kiluuhx Scott. 

38 Ckircniont Sqiiure, London, N i. 


Principles of Psychology. 

An absence from London prevented me from seeing 
the review that apjieared m NAiun|v (;f October 13, 
p 535, under the heading “ Alental Athlcticusm,’’ of 
iny work “ Prm(iplc*s of I'svcholugy “ , but I desire 
now to enter mv protest agam.st tlie lU-ubage oiiered 
to niy iKlok, an<l to science ifsell. 

1 do not s|>eak from mere authoi's \auity, for I 
have written this book not for my own glouflc.ation, 
but by way of intnxiiicing something into the world 
of thought that will evenliiaily impinge on cnciv 
fibre of our civilisation ami helj> to moukl the life of 
man to greater puiix).sos. 

When as a young student I set forth with this 
jwrposc, por mares nunca do antes navigados, I resolved 
to stake my own intellectual iifc on the issue, and 
not to write a line until I had completoil the explora¬ 
tion of my problem. 'L'hat work occupied twenty 
years of secluded work anil inten.se intellectual effort. 

If J am conliilenl now. it is as Pythagoras was 
confident, for the good reason that lie harl furnished 
the complete demonstration of what others had 
tentatively sought to know. 

The review, published anonymously in Nature, 
contains a series of statements .so wide of the mark 
as to seem to be almost purposely misleading. My 
first liook did not, as the reviewer suggests, fall still¬ 
born from the press ; the whole edition has, in fact, 
been soki. It is true that by certain “ authoritative 
teachers “ here it was received with sneering com¬ 
ment, but it found the most gratifying acceptance 
in ciilightened quarters. The Revue Phtlosophique, 
which is the most authoritative of all the philosophical 
magazines, broke its nile of allotting but one page to a 
review, and devoted to the book twelve times that 
space in a finely analytical study by Prof. Dugas, 
himself justly famous in Europe. 

So far from finding with your critic, in his in¬ 
comprehensible statement, that “ the solution offered 
as new is certainly not novel," Prof. Dugas noted 
especially the “ originality " as well as the " pro¬ 
fundity " of the w'ork. Of the present volume he 
says: “I live with your Principe just ndw. ... I 
am more and store struck 1:^ the character 

:o< your.p^ckplq^ji'^^'A^MigSt..^^ Ribot 

' fy vpi; wpm^_^;giapttis8ed tiiem* 
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at the scope of the book, and declared, “ the con¬ 
ception IS as scientific as the exposition is ludd/’ 

I mention these, for I recognise that in academic 
circles here it is the custom to “ drink the label,” 
but I give no value to mere authority; I attach the 
utmost importance, however, to the .sorru'fl march 
of mv own arguments jjrocoedmg fiom the de<‘pest 
ascertainable base m regular surc'“-ision to the <‘on- 
clusions offeied. 

Would any one guess from lb(“ statements id the 
reviewer that this presentation of psvi holtigv, st> far 
from de])ending on my personal fwhngs, is entirely' 
objective in conci'ptum. antf that J do n<d ask the 
reader to take mv seru's of " i-'undam<‘nlal l‘rr>cesses ” 
at my word, but oiler the demonstration of Iheir 
" necessity and siiliicuMiLN " m an exposition of whicli 
the meticulous and exhaustivi* diai"acter mav be 
excused only by the paramouiH desire for rigour? 

Tlie reviewer is vioiig oven wlien he attempts to 
soften a disparaging note. 'I'he (Jioice of the name 
l-Metlii'inn sy.sfem] seems to imply a slight on other 
systems, but probably nothing of the kind isintendeil ” 
What I intend to inijily is that this work stands to 
other systems m a n-lation eorn'sjionding to (hat of 
Pasteur to llu' wiilmgs of th(“ phvMCians of Poms 
XfV . or that of (lahfeo to tlu' Scliotilmen who 
(b.snis.sed plieiioinmia by talking ol "proper” and 
" improper ” niutHni, an<l di'caleil ijue.stions not by 
illuminating from tlio foundation but simply by 
appealing to tmatlemic shibbuJeth.s 

TJial, too, IS the meaning of resting my hope, not 
<m •' tlie young ’’ as ymt critic canteloiisly msimidles, 
i)ut on uncunlaiuina’lod and capable young inmds 
AhIHUK' f.VS'lH. 

fill Antrim .Mansions, Hawrstoek Hill, N W , 
October p> 

('01 l.^•N(•!I's lomplaiiit of ill-usage to liis book 

in tile nwiew m Nmprjv amounts to a cliarge that 
the review'er Ii.is laded to apjireiiate the ongin.ihtv 
and the scieiitifu importance of Uie aullior's system 
of psychologv 'I'his {-haige is true All I can do 
IS to ’assnic voiir readers that 1 wrote without con- 
s<-ioTisncss ol prejudice, and only aflei a thoughtful 
reading of the book and .sincere attempt to diswvcr 
the author’s meaning I respect llie author ami luul 
no intention of giving oJfcnce 

] am surprised and sorr\ that niy teference to the 
author’s fornuT book is re.sente(] May f say that 
the playful, not sjutefid, allusion to the reception 
of the greatest jdiilosophical book of the greatest 
Hritish philosopher, Hum(''.s " Treatise of Human 
Mature,” was not meant to bear any reference to 
financial matters. Col Lyncli says that the whole 
edition of his former liook hn.s, in fjwi, Iweii .sold. 
I am glad, but I bail no tliought abimt it. Possibly^ 
('ol. T,ynch doe.s not know tlial IJie whole edition of 
Hume’s book was sold and that lie wa.s not smarting 
under financial loss whim he said that i1 had “ fallen 
still-born from tlie press ” Tine UkvjivWKk 

Psycho-Analysis and Anthropolojjy. 

Dr Mai.inovvski’.s illuminating letter ni Maturi: 
of November 3 contaiiis a reference to what he 
rightly calls my " har.sli judgment " upon I'Teud's 
incursion into ethnology Hut he has not made U 
clear that 1 was criticising the views cxpresstxl in 
“ Totem and Taboo ” and not i-'rouii's teaching as a 
whole. For I am in complete agreement witli the 
latter part of Dr. Malinowski’s letter, in which he 
insists upoit the -value of Freud’^ reform in psycho¬ 
logical method for the solution of, anthropological 
problems. 1'.^ >.><'' ■ ' • 

MO. *8ai, vpi. uaj 
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The examples quoted by Dr. Malinowski himself 
illustrate the aspect of I'reud's w’ork which is not 
merely fallacious but also in conflict wdth the essential 
part of his own teaching. Moreover, Freud entered 
the ethnological arc'iia without prepanng himself for 
the fray bv making himself acquainted wth the facts 
he attempts to explain No one w'llh any knowledge 
of the practice's of lotemism, exogamy, and taboo, 
can fail to recogm.se that 1 ‘Tciul is unacquainted 
witli the essential fact.s and associations of these 
remarkable ciistoiiis, and that hi.s suggestions as to 
their origin are irrelevant and nonsensical. 

The essence of hreud’s reform iii psychological 
meUiiKl was his insistence upon tlie fact that all the 
vagaries of ljeha\iour and )>ehef, tlie phantasies of 
the sleeping and waking life, had definite causes, 
which could be ilisi-ovored .md traced back to their 
real source in the indiMdu.il experience of each of 
his subiects. Hut after exploiting tins method of 
analvsis of individual c\]>iTiencc up to a certain 
pfilnt, l•‘reud siiddenlv clmngcs liis tactics aiul quite 
incoiisequently jxistulatc's a " iimveisal symbolism,” 
into conlonmtv with wliudi lie tries to Jorcc the in¬ 
cidents of cadi iniliNulu.irs d^tiuctivc experience. 
This appears to me to Is* m ilireid conflict with the 
csseuli.u feature of lus theors' .nml jiracticc. More¬ 
over, this sjHvulatioii ol " umvcrs.i! symbolism” is 
lesponsible for most of the unsavounness of J'Veiid’s 
inclhoils w'lueh liase extited such Molcnt antagonism, 
ami 1 believe not witliout some measure of justifica¬ 
tion. It IS (Ik- dut\ of those who appreciate the 
value of tin* reallv fundamental t>art of I'reud’s 
leform to expose the iiuoiisistency of these accretions 
which mqienl the whole doctrine, 

The ctilicisin of Ins adventure info ethnology is 
mspiwl not only bv Ihe realisation of lus lack of 
I knowledge of the subjet 1. but also by the fact tliat 
it IS the more than doubtful and incoiisistont part of 
hib psj'chologieal teacluiig which he prop(j.ses to use 
as a pnnaci'a for lli<^ cure of ethnological difficulties. 
At a time wlion the ethnological doctrine of ” psychic 
unity ■■ IS at its last gasp, l-reud comes along with 
the fantastic nostrum of "typical symbols” and 
tries to revive if 

111 the Afottts/ of last January, 1 have analysed the 
claims made by J*'reud m " 'I'otem and Taboo." and 
exposed their fntihtv. Hut as even the qualified 
support Dr. Malinowski accord.s to this aspect of 
psveho-analytic method involves a very grave danger 
to anthropology, I have repeated here some of ^e 
aiKumcnls sot forth m greater detail in that criticism. 

(i. lii.i.ioT Smith. 

The Origin of Petroleum. 

I HAVK read, witli much interest, the article on 
the "Origin of Petroleum” m Naturh of October 
27. p <U7. 

In a <liscussion of tins nature one of the ^reat 
diflicidties. as mentioned by Mr. Curinmgham-Craig, 
IS for geologists and chemists to meet on common 
ground. 'I'liLs applies, for example, to a point raised 
m the article in NatukI'. as well as during the dis¬ 
cussion at the InstilLilioii of Petroleum Technologists, 
m the w'ords to " formulate anv one hypothesis to 
explain the formation of such complex mixtures as 
mineral oils, and still more dilficult to account for 
the great diversity m chemical composiLion exhibited 
by inmend oils from diHereut localities.” Ckinsider- 
mg coals as analogous, are not the chemical and 
physical vanation.s between lignite and anthracite 
fully as great 'os those found throughout the range 
of petroleums ? Yet no one casts doubt on the^ 
vegetable origin of coal on the score of tlie almost 
in&iite variety of coal. 

X 2 
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In the case of petroleum, formed from the same 
raw material, in itself extremely variable, other 
HubHcqucnt variables enter; one is the extreme 
delicacy and susceptibility of both the forming and 
formed petroleum to ever-conlinuous changes of 
temperature and pressure wilhm the earth’s crust; 
and the otlier is that petroleum can in general 
definitely lie proved to have migrated at least st'veral 
thousand feet, and during this ]>rncess it may undergo 
chemical altcratuin, especially during contact with 
catalysers. In forming oil in the lahoralory the 
principal varialiles at the disposal of the cliemist arc 
temperature, pressure, and catalysers. by varying 
these he obtains widely dillermg pnKlucts from the 
sanies organic' matter. In Nature, with inhmte time 
added to the list of variables at present known, wc 
seem to me to be not only fiillv justified but utterly 
unable to avoid oxpecdmg an almost infinite variety 
of petroleums. 

I believe it lias now been recognised iliat i,hole.stcrol 
and phytoslcrol are not nece.ssanly any entenon as 
to animal or vegetable origin, since IhaIi can Ijc made 
from a number of raw materials. 

It is difiicult to limit remarks on a subject so wide 
and important, but in conclusion I should like to 
make one further comment. Petroleum in the 
making at surface has been numtumed in various 
parts of the world, but these reports are fnsjucntly 
due to faulty observation or untenable hypotheses, 
and Diehcl Zeit, Kgypt, is no exception 1 think 
all geologists are agreed that the oil there is. at 
latest, Miocene, and most probably of (Iretai.cous age, 
and that its pre.si'iice in the corals is due to submarine 
and shore seepages, some of tlie oil from which lodged 
in the porous corals, an<l that on the local t'vulence 
it cannot possibly be cxjilamed liy formation in situ. 

G. W. Hai.si . 

Abbey Iluikhngs, 8 I’rinces Street. 

Westimnster. S.W.i, November 2. 


The Kulline Genus Notomis, Owen. 

Thk ralline genus Nolornis was established by Sir 
Richard Owen in 1843 upon a senes of bones .sent 
him from New Ze.iland liy the late Mr. Walter Mantell, 
in one of the earlier consigiunents of Moa Umes 
discovered in the sand-dunes where the Maoris feasted. 
Owen designated Ins typo spceics Nolorms Mantclli 
In the course of determining a collection of ornitho¬ 
logical remains from turbaries, caves aiul kitchen 
middens from New Zealanil and the Chatham Islands, 
containing many relics of those birds, 1 was be¬ 
wildered. a few (lays ago, by discovering that this 
long-eslaWished genus had been boldly supersedt'd by 
Messrs. Mathews anil Iredalc in their beautiful work 
on the “ Birds of Australia,” by the new gcncnc 
designation, Mantcllorms- one of {he numerous top.sy- 
turvies their volumes contain. 

In 1843 Nfotorms was siipposeil to be an entirely 
extinct rail. After the lapse of many decades, how¬ 
ever, more than one specimen has been obtained in 
the flesh, an example of which, known to zoology lor 
some thirty years as i^otornis hochstetkri of Meyer, is 
now preserv^ m the Dresden Museum. This speci¬ 
men was dissected by that distinguished biologist, the 
late Prof. Jeffery' Parker, who found it. in its osteo- 
logical details, so closely ailine to N. Mantelh as to 
cause him (as he told me) much doubt a.s to its 
differing in any character from Owen’s species. The 
authors above cited have now renamed the Dresden 
specimen Mantellornis hochstettcri for the sole reason 
tnat Owen’s genus was founded on fossil bones— 
after all not te^ly fossil. It must now be equally 


legitimate for the next daring Neozealandian sys- 
tematist to follow this example and assign a new 
genus, 8^ Iredalomis, to the Apteryx bones occurring 
in New Zealand pleistocene and more recent deposits, 
and in caves and cooking-ovens, the minutest ana¬ 
tomical details of winch agree witli those of the Kiwis 
living within .sight of the scenes in which their very 
'own parents pcnshed--a violent breach of the Rules 
of Nomenclature not h?ss unscientific than the sub¬ 
stitution of Mantellornis for Notornis. 

It seems to be coming to this, if we are to be 
gmded by' these extremist authorilie.s on nomen¬ 
clature, that the very .same creature is to be assigned 
to one genus when it is studied from the inside, and 
to another when (found alive) it i.s studied from the 
outside. Against such aKsurd genus-making—than 
which no more glaring example has surely been 
perpetratinl in any reputable zoological publication— 
I. for one, ilestru to enter my .strongest prote.st, in 
the interests of biological science, and against the 
confiLsion that must inevitably result if such pro¬ 
cedure, as LS described m this letter, is to be followed. 

Henkv (), KoRnus. 

Rc'dcIiHe, Bcaconsficld, Bucks, 

October 28. 


Dr. Jc.sse W. Lazear and Yellow Fever. 

Th!-: story of the death of Lazear as commonly told 
LS that mentioned in Natuki; of October 27, p. 631, 
namely, that he ” allowed himself tb be bitten by 
mosquitoes that hail fisl on the blood ol^yellow fever 
patients " It may. however, be worth Ijipile to state 
that the mosquila’bitc which killed him iras inflicted, 
not cxpcnmcntaliy. but by a ” wild mosquito” m 
the ward m which he was working (September iqoo). 
This was told to me in I^anama in i<>04 by Dr T C. 
Ly.stci, who was actually with Lazear when the insect 
bit him on the liand; and Lazear then remarked, “ I 
wonder whetlier this creature is infected ”—or words 
to that effect. It was Dr. J. Garroll, who had been 
previously, and experimentally, infected by mosipn- 
toes fed on ycllow-fover patients ; but he recovered. 
Nevertheless. Lazear’.s case wa.s almost as good as an 
experimental one. Tlie wliole heroic storv will be 
found s<*t forth in Dr. Howard A. Kelly's ” Walter 
Reed and Yellow Fever ” (The Norman, Remington 
Coini)any, J^altimore), and is given briefly in my 
Memoirs, p. 425 Ronald Itoss. 


Life History of the Ephemeridte. 

I HAVE liecn asked by a French observer, M. A. 
Gros of Mangny (Jura), France, if I can put him into 
touch with entomologists interested in the Kphem- 
eridae. M. Gros is the author of an illu.stratcd 
brochure, *' Etudes sur les premiers tiludes des 
^phemdres du Jura fran^ais,” which deals mainly 
with Erdyonurm forcipula of Central Europe—not, 
1 believe, found in the rivers of the British Isles. 
M. Gros would prefer to correspond m French if 
possible. He appears to have established some inter¬ 
esting facts, which may help us m our endeavours 
to transplant water-fiie.s from one river to anotiier. 
So many causes are denuding our rivers of their 
natural supplies of EphcmeridiE, etc., that it is most 
important to introduce fly from other waters if 
possible. It has been done, at least temporarily, in 
a few instances. R. B. Marstoh, 

Editor, Fishing Gazetie. 

19 Adam Street, Strand. ‘ -’i ' 

London, W.G^, ' 

* 'October 15k' 



INOVEMBER 24, I923J 


. NATURE 


763, 


Natural History in Kinematography. 


'^HE value of the kincmatograph as a means 
^ of obtaining permanent graphic records of 
phases of animal movement, and of the various stages 
of growth and change of form tlwt go to make up the 
story of the life-history of insects and other inverte¬ 



brates, is, at long last, becoming more generally appre¬ 
ciated ; wliile to find a British firm devoting its 
energies entirely to tlie production of such films is an 
encouraging sign of tlie growth of public interest in the 
pictured story of animal life. The British Instruc¬ 
tional Films I.td,, the firm in que-Stion, has 


reconls at os much as eight to ten times the normal 
speed, so that, given sufficient light for the extremely 
short exposures entailed, a film may be obtained of 
every phase of the swift rush and leap of the fish; 
movements too rapid for the eye to follow or 
appreciate. These ultra-rapid records are projected 
on to the screen at the normal rate at wliich kine- 
matograph films are shown, namely, at sixteen pictures 
a se<T>nd. wliieh enables the observer to follow clearly 
every detail of movement; and the lightning-like dart 
imd leap of the fish j)ns.ses across the screen as a slow 
and ania/ingly graceful series of movements. 

Watching these perfect pictures, one cannot help 
thinking of those early pioneers of chronological photo¬ 
graphy, Marcy and Muybridge, and of how much they 
would liavc given to have had at their disposal such 
apparatus for taking their records of trotting horses 
and running men. There can lie no doubt that this 
latest development of the kincmatograph will prove of 
invaluable service in the critical analysis of movement. 
During the past summer there have been taken in the 
Zoological Society's Gardens at Regent’s Park several 
e.xtremely interesling records with this apparatus, 
including the movement of the long tongue of the 
cham®leon, the forked tongue of a python, and the 
Barbary sheep descending the almost vertical sides of 
tlic high rock.s in their enclosure in the Mappin Terraces. 

Another subject included in tlie series will un¬ 
doubtedly arouse considerable interest, for it has an 
liistorical as well as a biological aspect: that is the film 
reixird of the story of Westminster Hall and its wonder¬ 
ful roof. Tliis film was taken under the direction of 


started the i.ssue oi a series of remarkably 
interesting natural-iiistorv films under the 
general title ol “Secrets ol Nature.” wlii<-h 
vve are glad to hear will he sliown as part 
of the regular programme at kinemalo- 
graph theatres in Ixmdon and the provinces. 
This is a step in tlic right direction, and 
should help further to demonstrate tlie 
importance of the kincmatograph as u means 
of popular instruction. 

The .subjects included in tlie series cover 
a fairly wide range, and .should appeal not 
only to all who are interested in bird and 
insect life, but also to the lover of the open 
country.side and the wild life of field and 
hedgerow, to the antiquary, and to the 
angler. There is a wonderfully complete 
film of the life-history of tlie Mayfly tliat 
must have cost an infinite amount of 
patience and care to obtain ; a reproduc¬ 



tion of one of the pictures is given in Fk. a.-Salmon a>(v«nd«tn{ a watcrCillunUicir way wtlicir spawning ground. 


Fig. I. This is appropriately followed by 


a still more striking record of spring salmon-fishing Sir Frank Baines, and shows not only the work of 

in Scotland amid.st the most picturesque surroundings restoration in progress, but also the actual c.ause of the 

(Fig. 2). In the latter film, use was made of the threatened danger to tlie venerable roof, the larva of 

ultra-rapid kinematograph camera to obtain for the the deathwatch beetle at work excavating its galleries 

first time a complete record of fresh-run salmon in the heart of the old oak beams (Fig. 3). The film 

ascendiz^g the' water^s^and rapids, in their,journey • oi -t^e gallant little three-spined stickleback engrossed 

up stream ^froiu 4 iQieaxw.: >tn the:.dome5tic duties of nest-building (Fig. 4), entic* 

of the |ei^e to^^eposU J^er.eggs^tlwrBia, 
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mounting guard over the spawn, and later protMting 
the newly-hatched fry from marauding visitors (Fig. 5), 



is an ideal nature study stihjeet wiiidi is bound t(t 
rivet the attention of every laty who has the goial 
fortune* to .see it. One i un Init hope tluit in 
the near future tfiis <lass of film may i»e- 
<'ome a regular feature in tlu* jirogramme of 
the kinematogrupli theatres througliout the 
country, and ultimatc'ly rejdare much t)f 
the vulgar trash and sordid themes that at 
present oecujiy tar too prominent a jilaee on 
the bill. 

The production of the.se natural-history 
films is by no means a .situplp matter, foi if 
they arc to he of real eduiational value, not 
only must the record show the subject clearly, 
but also they sliould he taken liy, or under 
the direct sujiervision of, one who i.s thonaiglily 
conversant with the haltits. characteristic 
movements, and life-history of the creature, 
so tltot no imjiortant phase is missed or 
wnmgly interpreted. 'J’his the Hritisli In¬ 
structional Irilm (!ompimy ajipcars fully to 
have realised, their films ha\-ing been taken 
and edited hyaband of acknowledged cxjMTts. 

Tlie actual taking of tiiese rctgrds of animal 
life calls fur great technical skill and judg¬ 
ment and for the cxer< i.se of untiring patience, 
for the difiiculties to be surmounted arc 
infinitely greater than in ordinary photo¬ 
graphy. Houns of {latient watching and 
waiting have to be faced, and often when the 
end seem.s in sight .something will happen; 
the stock of film in the camera runs out, or 
the sky becomes too overcast to ficrnut ot 
sufficient light for liie extremely short ex¬ 
posures neces.sary, and the final stage is 
missed—perhaps the hist pos.sible chance of 
the season, and the whole of the work has to 
be begun all over again the following year. 

“ Light, more light! ” is the constant prayer 
of the naturalist kinernatographer, for he 
must be able to obtain sixteen fully exposed 
little film negativc-s per second if his record 
is to give an approximately truthful screen 
picture; while to catch every stage in a 
swift movement like the leap of a salmon or 
the beat of an insect’s wing, the sixteen 
pictures njay have to be quadrupled at least, 

Althoueh the photographic emulsion with which-thc 


celluloid film is coated is very fast, the need for such 
extremely short exposure's renders it necessary to 
employ lenses working at very large apertures, at F.2, 
or F.^t« Jf sufficient light is to reach the film. Con¬ 
sequently, the depth of field that will be critically sharp 
when working close up to the subject, as one has to do 
when recording the movements of small insects, will be 
limited practically to a few inches, nece.s.sitating con¬ 
stant most careful readjustment of the focus, should 
llu* creature appruacli nearer to the camera or elect to 
move further away ; while owing 1o the enormous 
j subsequent enhiigement of the picture when jirojected 
I on lilt* screen, every detail must he recorded on tlie 
I negative film with microscopic .sliarpnc.ss. Last, hut 
i by no means least, the subject, if a bird or a mammal, 
I has to he accu.stomed to the pre.sence, and IIk* sound 
! when in operation, of the kineinalogra])h camera ; thi.s 
I often calls for considerable )>atience. for all wild 
! creatures are suspicious of unfamiliar oliject.s or sounds. 



Fig, 5.—Ne«t completed, and reinale depudunK !>pawn, while male govdii the nest. 

Even in captivity, this inborn mislnftt and uneasiness 
in the presence of sil unidtittliar '^jt^t nr Sound is main- 
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tainedj and may result in agitated, unnatural mave- 
mcnts, giving a totally false impression of the true 
natural characteristics of the animal. 

This has been demonstrated on several occasions in 
making records of some of the shyer animals in the 
collection of the Z(^ological Society of ly)ndon. In 
obtaining successful records of the rare and interesting 
maned wolf of South America, the kinemalograpli 
apparatus had to 1 k' set u]) again and again and the 
mechanism run uith<HJl any film, lR*lt)re the animal 


could be induced to tolerate its presence or move about 
in a natural manner. On the other hand, the ai^hropoid 
apes, like children of the human race, are so intensely 
curious and interested in what is going on, that they 
will Oiase playing alwut in their normal fashion untiT 
they have been permitted th«)roughly to examine the 
apparatus and satiate their curiosity. 

We are indebted for the accompanying illustrations 
to the directors of Hritish Instnictioiial Films Ltd., 
26-27 lJ’Ar!>]ay Street. Wardtiur Street, London, W.i. 


Meteorological Perturbations of Sea-Level. 

liy l)r. A. T. Dooj)Son. 


TT is alwavs understudd that the preduted heights 
i of lugh and low tidal water do not lake into 
account tiu' variations in tiie height t»f the sea due to 
wind and to air-])re.ssurc. and that the errors due to 
lliese causes may he ot ('onsideralde magnitude. VVith 
the large sliij)s that are now in coinnnm use the margin 
between sea-l)ottom and ship-bottom is small, and 
since inan\ oi tlie largest ports in the world are situated 
in coniparatisely shallow water, navigation, lioth in 
elmnnels and into doi k. iMarried on only with constant 
I eferenee to the sUUe ol tiir tide. A particular example 
()l the problem is that of loading a vessel in d<H‘k : how 
nuu h cargo must be leit on the quay-sale so as to l<“a\ e 
sufficient ch'anince for the vessel to gel safely out of 
dock } The cargo so k it bus afterwards to Ik.‘ Irans- 
jjorted by lighti-r, witli consequent im reasc of expense. 
If the tide is lower lhan was <‘.xpected there is iia'reased 
ri.sk to llu* vessel, and if the tide is higher than was 
expeclod needless expense has lieen caused through 
leaving cargo to be transjvorted by lighter. It is 
therelorc obvious lliat a forecast of the effecl.s of wind 
and air-prtsMire on sca-Ievel and tides would I>e of very 
great advantage to navigators in and near a iKirt, and 
for this reason nuuh attention bus recently been given 
to the subject. 

■f'he efTe<-ts of wind and air-pressure on sea-level are 
also important factors for engineers engaged in the con¬ 
struction of harbour works. Again, they are of im¬ 
portance in tonnexion with geodetic surveys, since 
sea-lcvel is an ob\'iou.> datum frt>m wliich to take 
measurements; lait it h.as been shown by tlie Ordnance 
.Survey (“ Second Oeodelic Levelling of England and 
Wales/’ p. 34) that measurements by levelling gave 
mean sca-lcvel at Dunlnir and Liverpool rcsjx,-ctivcly 
0-8 ft. and 0*4 ft. liigher than at Newlvm. These 
discrepancies cannot he attributed wliolly to errors of 
levellmg, and there is reason to believe that part of 
the explanation is connected with climatic causes. 
Investigations as to the variation of sea-level with wind 
and pressure have been made by Mr. H. L. P. Jolly, 
of the Ordnance Survey, and are referred to below. 

Most investigations on this subject liave been con¬ 
cerned with air-pre&sure and not with wind, the sea 
being regarded as a negative water barometer; the 
“ constant ” for the barometer, however, varies much 
from place to place, and even according^ to the numerical 
method used in obtainmg it, k British Association 
Committee in 1896 reported that the effects of wind 
and pressure no law could be established ; 


tlic nietlKidb of investigation, however, were faulty. 
k suceesslul reduction to law for both wind and pre.ssurc 
in connexion with tides at Vinuiden was published by 
Ortt in 1807. his method being to collect together 
olxservalioiis for given ranges oi values »)f pressure, 
wind direction, and strcnglii. This method has liecn 
used, in essence, bv oilier continental workers. Prof. 
K. Witling (Bulletin do la Socicte de Geographic de 
Finlandc, Kennia, 3<u No. 5. ipiS) Inis elaborated a 
method ol eom]>aring the gradients oi the seu-lcvel in 
the Baltic Sea vvitli flic gradients oi tlie pres.sure- 
svstem over flic sea : this method is striclh in aeeord- 
anee with iheorelieal lonsideralions, but it refjuire.s 
a large number of o!>ser\ing stations, and is most 
eonfidenlly applied to nairow seas. Ills use of pre.^-sure 
gradients instead ol wmd-strenglh and direction of 
wind is very eommeud.ible. and was utilised by Mr. 
jolly in his investigations, leading to ^the simple 
fonnula 

{-.(B- H) 1 A(K-E) + /*(N-Rj, 

where { is the meteorological dl.sturbum e of .sea-level j 
B. IL N are the values of the local huroTm?tric pressure 
and Its gradients to the east and nortli respectively; 
Iwirs denote means in tin* interval of lime con¬ 
sidered, and K, A, \i are constants determined from 
iihscrvation. 

'rius kirmula is valuable because it lends itself very 
easily to numerical methods, and fairly accurate values 
ol t!ie cunstanl.s may be obtained from observations 
extending over only a month, whereas an elaborate 
method like Ortt’.s reipiires far more observations and 
much more lalKiur. It represents the perturbations 
of mean sea-lcvel with a fair degree of accuracy. 

The kirmula lias been u.sed extensively at the Tidal 
Inslilulc at Liverj-inol, and lias yielded some very 
interesting results. U is easy to deduce from it the 
direction of the most effective wind for raising sca-levcl 
at the place considered, anil Uiis has been evaluated 
from a month’s observations at various places on the 
British coast, llie results being illustrated in Fig. i. 
The arrows give the direction from vvbiih the most 
effective winds i)iow, and the lengths of the arrows are 
proportional to the effects for a given strength of 
gradient in the most appropriate direction. Many 
previous investigators dealing with the perturbations 
of mean sea-lcvel on the Continental coast of the North 
Sea have* found that the most effective winds for 
raising sea-level there are those whicli blow towards 
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the shore, and conclusions have been formulated that roughly from qualitative statements in seamen’s 

the eflect is due to the local wind blowing the water almanacs, but what gives value to the results dealt 

towards the shore. This conclusion is not substantiated with above is that they are expressed quantitatively, 
by Fig. 1, for the winds whicli raise sea-level on the Further, qualitative statements are liable to give not 

east coast of Britain arc those which blow away from the most effective wind for a given wind-strength, but 

the shore. A westerly wind therefore raises the water that wind which has happened to give a storm-effect, 

of tlie whole of the Nortli Seu in some degree or other, The predominating factor in the above results is the, 
and this effe<'t must lhereh)re lie due to wind blowing southerly wind operating on the Atlantic water south 

over a large area to the north of Scotland. The of Ireland. This <‘onclusion has been verified for 

direction of tiie most effective wind at Felixstowe has Liverpool liy applying an extension of the formula so 
a much larger northerly component tiian is present as to include Atlantic winds (south of Ireland) as well 
at Dunbar. In other words, a northerly wind would a.s local winds. The results show that, for a given wind- 
liave little effect at l)iin]»ar as lompared with Felix- strength ojjcrating in the most favourable direction in 

Stowe, the reason probulily being Lliat the sea becomes each case, the Atbntic wind has 50 per cent, more 

effect than a load wind, in spite of the deeper 
Atlantic water being less favouralde to wind 
effects, Furtlier, the most effective Atlantic 
wind blows from the south and the most effective 
local wind from almost due west. 

When we correlate the pressure system at 
a fixed time with the mean sea-level at a variable 
time we find that the correlation hetw'ccn the 
sea-level at Liverpool and an easterly gradient 
of pressunr, torresponding roughly tn a south 
wind, is greatest when the mean sea-level is' 
taken about fifteen hours later than the corre¬ 
sponding pressure gradient. TIVeX:orrcsponding 
time for Newljn is nine hours, 'For a northerly 
gradient, however, the time dilTcreme ior maxi¬ 
mum correlation with mean level at Liverpool is 
praciK ally zero. These results are in conformity 
with those ju.st discussed, for we .should expect 
a iaige tmie-intcrval for setting up the circula¬ 
tion oJ water fr<»ni the Atlantic and a small 
time interval for effect.s generated in the Irish Sea. 

It can lie deduced, ihcreiore, tliat the most 
favourable conditions ior giving exceptional effects 
on sea-lcvel arc those in which a,south wind blows 
for some hours, filling the Irish Sea as a whole, 
and then, changes to the west—the rapidity with 
which the wc.st wind operate.s is ajijiarently 
favourable to storm-effects. 

The correlation botw’cen mean level at Liver¬ 
pool and tile fluctuation of tiie local atmospheric 
pressure is greatest when tlic sea-le\'el is taken 
af>out tliree hours earlier than the pres.sure. For 
Newlyn the time-advance is five hours. These 
results are of very great interest: the anticipation 
in mean sea-level of changes in barometrie pressure 
is probably due to the different rates of travel 
shallower towards the south, agreeing with theoretical of disturlxmces through air and through water. Ferrel' 
conclusions tiiat, apart from the effects of rotation, (U.S. Coast Survey, Report, 1871, p. 93) in 1871 
wind operates more effectively in shallow water than noted that the changes in .sea-level in Boston 
in deep water. Harbour, U.S.A., appeared to anticipate the 

The Irish Sea gives some interesting results. It barometric pressure. Anticipation of coming storms, 
would appear that from Newlyn northwards the most according to Dr. Bell Dawson (Trans. Roy. Soc., 
effectiv'e wind has a large southerly component. Local Canada, 1909, pp. 186-188), is also shown in the 
influences are far more m^ked at Ncw'Ijti and Cork currents off Newfoundland; a change in magnitude 
than at Holyhead and Belfast, while the effect of the and direction is noticeable .some Iwelv'^e hours before the 
broadening apt of the Irish Sea is shown slightly onset of a storm, and generally (with some exceptions) 
at Holyhead and still more at Liverpool, where the the current sets more strongly towards the direction 
westerly component of the wind shows its influence, from which the wind is about to blow. This pheno- 
again the shallower water of the upper part of the menon is regarded by^helocalfishermeji os aft unfailing 
Irish Sea helps Ae effect. • indication of bad .weafter, ■ These'.fflltid^atory effects 

»Some of these conclusions could have been formulated ' .ar* wnrtKv'nf fnllm* «nvpetiofttlhOEii*'> ' . * • 
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Current Topics and Events. 


The Royal Swedish Academy of Sciences, Stock¬ 
holm, has awarded the Nobel prize for physics for 
1923 to Dr. H. A. Millikan, director of the Norman 
Bridge Laboratory' of Physics at the California 
Institute of Technology, Pasadena, and the Nobid 
prize for chemistr,' for 1923 to Prof. F. P^^gl, pro¬ 
fessor of applied medical chemistry in the mctlical 
faculty of the Karl Franzens University . Graz, 
Austna. Dr. Millikan is best kn<ivvn for Iils work 
on the determination of the ab.solute value of the 
charge of the electron Before his experiments 
various measures had been made of this, by con¬ 
densing a cloud on free electrons in a gas and observ¬ 
ing how the cloud behaved Millikan found that 
it was possible to watch the single drops, and thus 
discovcrcil many inaccuracies to whicli the earlier 
work was subject, and this enabled him to modify 
it into a method of precision. In his final arrange¬ 
ment, a small drop of oil or mercury was watched 
in a microscope as it slowly fell under gravity or, 
acquiring a charge, rose in an electric field. In tins 
way he could observe directly the atomic nature, 
of electricity ; for if the speed of the drop over 
changed it w'oukl always change bv a discrete amount 
In the course <jf these experiments ho worked out 
the problem of tlic motion of a sphere in a viscous 
fluid, and found under what conibtions Stokes’s law 
IS verified ; more recently he has made lus work 
ttirow light on the nature of the (.olUsion of a gas 
molecule with a solid or IuilikI surface. It is a 
fairly safe prediction that it will be long before 
methods arc devisc<l winch will give more accurate 
values than Miliikan’s for the electronic charge and 
the associated constants. Gnlv second in importance 
IS his v(‘ry accurate determination of the ipiantum 
by means of the photoelectric effect. His work 
not only com])leteIy verified the Emstein theory, 
but also sliowed fliat the “ limiting potential ” of 
that theory is identical with the ordinary contact 
potential. Since then Dr. Millikan has added a great 
deal to our knowledge of the sjiectrum in the region 
of very short waves. 

The I.ondon School of Tropical Medicine, co¬ 
operating with the New Zealand (kivernment, has just 
sent an expedition to Samoa to study the depopula¬ 
tion of the Pacific from the medical point of view. 
The expedition is led by Dr. Patrick Buxton, and will 
probably be in Samoa about two years. It is proposed 
to select a .small island and try to exterminate Aedes 
TMiftcga/ws [pssudo scniellciTis), the particular mosquito 
which carries filariasis : a majority of the natives are 
infected with this disease. This large-scale experi¬ 
ment should afford information about costs and 
methods, and will be of value in many parts of the 
world. An investigation of all biting insects will be 
made, and the party is eijuipped to study the problents 
of ventilation and temperature in various types of 
house. An effort will be made to collect insects in 
general, even those of no economic importance, 
because it is presume ^bat ^uUar iauna still 
exists in the Crests which cover the ceatres ol, 
the uland.. 


exterminated by enetnies introduced from otlier 
islands. 

With the December issue the monthly publication 
of the meteorological ocean charts ceases. The 
information supplteil on the back of these charts will 
in future appear in a monthly magazine entitled the 
Marine Obsert’et which will be on sale by the Stationery 
Office. The magazine will be .supplied free to the 
commanders of all ships on the list of regular observers 
to the Meteorological Office. The face of the cliarts 
for each month of the year, willi information which is 
of a permanent nature, li.ive been jinnted in limited 
numbers, and one set will, we understand, be supplied, 
according to its trade, to each ship on the list of 
regular observers, on request lieing made by the 
commander. These charts of frequencies and normals 
of the North Atlantic or Jvast Indian Seas for each 
month of the year may be purchased at one shilling 
each from the Admiralty chart agents. The December 
issue of the Fast Indian chart contains a useful index 
to the information published on the hack of the 
charts from looO onwards 

The many friends of Sir Arlluir Schuster will learn 
with much regret that a few days ago he met with an 
accident which may lead to the loss of sight of one of 
liis eyes It appears that lie was accidentally struck 
by a golf-club while staiuling near a lady player, the 
result being that his glasses were broken and a piece 
of glass entered one of his eyes. 

The selection conumttec of the Harrison Memorial 
prize, which, in acconlance w'ith the trust deed, 
consists of the presidents of the Chemical Society, 
the Institute of Chemistry, the Society of Chemical 
Industry, and the 1 ‘harmaceutical Society, will meet 
shortly to consider I he first award of the Harrison 
Memorial pn/e. The pri/.c, of the value of about 
J50/.. is to be awarded to the chemist of either sex, 
being » natural born British subject and not at the 
lime over thirty years of age, who, in the opinion 
of the selection committee, during the previous five 
years has conducted the most meritorious and promis¬ 
ing original investigations in any branch of pure 01 
applied chemistry and publishwl the results of those 
investigations in a scientific periodical or periodicals. 
Provided that in the opinion of the selection com¬ 
mittee there is a candidate of sufiicieiit distinction 
to warrant an award of the prize, the first award is 
to be made m December next. The selection com¬ 
mittee IS prepared to receive applications, nomina¬ 
tions, or information as to candidates eligible for 
the prize, Which mu.st be addressed to the president 
of the Chemical Society, and should reach Burlington 
House, Piccadilly, London, W.i, before December 10. 

On November 14. Prof. R. A. Peters delivered his 
inaugural lecture as Whitley professor of biochemistry 
in the University of Oxford. Speaking of the inter¬ 
change of teachers between Oxford and Cambridge, 
which he thought was to the advantage of both 
lUniversities. he directed attention to the fact that 
Oxford'had inclined to the synthetic and Cambridge 
Mpi^t of biochemistry. The “ steam- 
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ngine" vjevfol the bodVhas been proved inadecjuate; 
ntrition cannot be expressed in terms of calories, 
'he protcit}s of food enter the blood as ammo-acids; 
lie body forms its own proteins. The connexion 
etween " miners' cramp ” and the loss of salts is 
,'(‘11 established, and f'U'es j)roims(‘ of farther liKht 
11 other morbid conditions Increasi'd cleanliness 
1 food lias tendetl to cansc a dcfuiemx in vitamins 
head ami rice It.nc liotli siiftcn'd in this re'specl, 
lit under cu iiisi-d (.ondiliuiis tie* deliciem y can be 
lade lip in other wavs N new importance to 
hysiolo^ical iJiemistry is ^iven bv the divovery 
f the fnnetional activitv of cndoiriiies \ larpe 
udience, includmt^ the \’i< e-Chaneellor. was present 
t the lecture. 

Wk learn from 1h<‘ l>i-lfif\{ r.,'niinii Tvhf^rtif>h of 
ictober 24 that a new Natiir.disls’ hield Chib, stvlcd 
10 " Koiite,” lias Iieeii iounded tor northeni .\titnm, 
nd that it is alhliatod to llie ihdf.ist (dub. The 
ittcr now mimbers 7(i_3 nunnhois. and has hci'n 
escribed by those who {Utiv(‘ mm.h mental profit 
•om its various nH‘(‘tmj;s and excursions as a second 
niversity for Jh-lfast It has th<‘ advantaj*e of 
:'taininK as advisers members who have watched and 
wtcrod its prof^ress for more than hfly years. 

It is announced in Snrurr lliat Mr John D Kocke- 
jUer, Jr., has givi'n 100,000/ to\var<! the endowment 
,ind of 400,000/ reiimrod bv tlic New York Zoolo^nal 
ocicty, and will tonfnhuLe a further loo.ooo/. as soon 
s the society raises another 200.000/ Mr. Kdward S. 
furkness lias given io.ttoo/ and the estate of Mrs 
redenc b'erns 'I'liompsoii to,000/ 1‘or .some time 
lie Society has Ix'on cnrrs'ing educational, plnlan- 
hropie, and civic burdens far bevond its financial 
:*so«rces. Mr. Kockefeller’s gift is without reslnc- 
i(jns and the income becomes immediately available. 

NoTiriCAnoN is given by the (. hemical Society that 
pplication.s for grants from llio society’s research 
.tnd (made upon forms obtainable from the Assistant 
ccrctary, Burlington House, W.i) must be received 
n or before Saturday, December 1 The income 
rising from thcdimalion of the Ooldsimths’Company 
V to be more or loss cspeciallv devoletl to the en- 
ouragement of researcli m inorganic and metallurgical 
hemistry ; the income from the Perkm memorial 
iind IS to be applied to mvesligatioiis relating to 
iroblems connected willi the coal-tar and allusl 
idustrics. , 

The following ollicers hn\e been elected by the 
..ondon Matlicmatical Society for the session 1023- 
924;— Prrsiiii'iit ■ I’rof. W. H. Young; I’tte- 
^rcsidt'nts : Prof. J.. .N. C> Mlon, Prof. H. Hilton, 
,nd IVof. A. 1C. JolliHe , 7 raisurcr: Dr, A. E. 
Vestern ; Srcnidrii": ■ Prof. ( 1 . H. Hardy anti lYof. 
5 . N. Watson : Otlur Mrniher^ of fJu’ Coiinnl: Mr. 
’. E. Campbell, Prof. \ L. Dixon. MissH. P. Hudson, 
^of. G. IT Jeflerv, Prof A. !C. H. Dove, Mr. JC. A. 
plilne, Mr. L. J. MordcII, Mr. K ih Pidduck, and 
It. F. P. White. 

Viscouwf Long 01* Wuaxall has accepted the 
iresidenc>’ of the forthixjming Empire Mining aud 


Metallurgical Congress to be held at the British 
Empire Exhibition on June 3-6, 1924, of which the 
Prince of Wales is honorary president. The following 
have accepted invitations to become honorary vice- 
presidents of the Congrc.ss ; The Secretary of State for 
the Colonies, the Secretary of State for India ; The 
S<*cretary for Mines . the Prime Mini.sters of Canada, 
i Australia, New Zealand, and Newfoundland; the High 
Commissioners of Hie Dominions and Hntish India; 
and the Cord .Mayor of London, The presidents of the 
seven convening bodies {71 Naiuke, September 22, 
p. 45j) will act as vice-presuhnits and will preside 
over tile sections with winch they are (xmci^rried. 

1 ‘iin issn(?s of the Journal of the Koval .Society of 
Arts for October 5, 12, and f<i contain the three 
(*antor f.wtnres by Mr J Iv Sears on precise length 
incasuremenls To those who have not access to the 
various jnibheatioiis of ilie National Physical 
l.aboratory, tliese lectures provide up-to-date in¬ 
formation on the methods m use there for mamtaming 
the ultimate standards ol length and for accurately 
tomiianng the secondary standards m use m industry 
with the ultimate standards. The m.strnnients imed 
are almost all uim[ue, and the accuracy attained with 
them one millionth of an inch. We are ghul to note 
tlint, as th<‘ result of worjc done by one of th«' staff, 
of the Lal»oratorv, it iflmkely t^t gauges of tho 
accnracx of Hie Johansson gauges^om Sweden will 
be made on a eonnuerei.il scalr m Great llritam 

Gn Thursday and J'Vid.iy, NovemlxT 8 and <), tlie 
sixth joint meeting of tho (.'hallcnger Society and 
representatives of Marine Jbological Stations was hold 
at Cambridge under tho (.Imirnianship of Prof J. 
Stanley (iardiner J lie meeting was attended by more 
than fifty representatives of various organisations, 
Paj>ers were rend bv Messrs J. Parcroft, G Hiddor, 
!■'. J*'. Blackman, II G. Carter, H M I'ox, J. Gray, 
W. B Hardy, H (h Hopkin.s, T. Moran, J. Piqui 5 , 
I'. A. Potts, j T. Saunders, and J. M. Wordie. 
Sp(‘cia! attention was paid to the problems of cold 
storage. These meetings, which were inaugurated 
and are assisted by the Development Commission, are 
held periodically at the various marine laboratories 
and <;lscwliore 

The opening meeting of the Illuminating Engineer¬ 
ing Society on November 13 was, a.s usual, devoted to 
reports of progress and exhibits illustrating develop¬ 
ments in lighting. Mr. Gastcr, reviewing progress 
during the vacation, alluded to tlie appointment of a 
Committee on Illumination by the Department of 
Scientific and Industrial Rc.search, and mentioned 
that the nexi technical Hcs.sion of the International 
Illumination Commission is to be held in Geneva in 
July next year. A conference dealing, among other 
matters, with industrial lighting, is being arranged by 
the International Labour Bureau of the League of 
Nations m (ieneva in the same month. Reference was 
made to the newly-formed Association of Public 
Lighting Engineers as an illustration of the growing 
interest in iUuminafion and the need of bringing the 
aims of th^ Society t^ore a clfple of the public. 
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Tbia point was again emphasisod in the report 
presented by tbe Committee on Progress in Lamps and 
Lighting Appliances, which described efforts being 
made to effect standardisation of lamps and fittings. 
Amongst other recent steps ten standard types of 
lamps suitable for automobile headlights, meeting the 
requirements of practically all British cars, have been 
evolved, Mr. L. L. Buckell showed some of llie very 
large gas-filled electric lamps consuming 3000-4000 
watts and other types with filaments sj^ecially designed 
for projector work. A new feature was the process 
for spraying bulbs with finely dividwl china clay; 
this gives a soft light and good diflusion, with an 
absorption estimated not to excml 7 per cent. The 
Sprayed surface is said to have good weaiing properties, 
and it IS holievcd that these lamps will prove u.sefni in 
cases where tliey are unavoidably cxjwscd to view in 
the direct range of vision and yet it is desirable to 
avoid glare. Miss lieatnce Irwm gave a dcinonstrU' 
tion of the colour filter system assixualed with her 
name, a variety of lighting units consisting of cylinders 
of hand-paiiUed parclmumt paper m pleasing coui- 
biiiations of colours being shown. 

IJ'An FT R. 58 received from Alessrs. Newton and 
Wright, Ltd., 471-3 Hornsev Road, N.io, describes 
the '■ llaricy ” unit for dental radiology. The chief 
feature of tiie apparatus is in the uu>vomcnts of the 
X-ray tube, which is a very im])ortant feature in 
practice. Flexibility is licre combined usefully with 
rigidity, and arraugemeuts arc iiiudc which allow of 
stereoRropic radiograplis being taken. The liigh- 
tension transformer is oil-mim(Ts(‘<l, and wlicn in 


action one pole is earthed; a separate transformer 
with the necessary adjustments for the control of 
tbe filament current of the Coolidge tube is supplied. 
In order to vary the penetration of the X-rays, four 
alternative voltages may be applied to the tube 
termiiials. This appears to be an ample margin for 
the requirements of dental radiology. 

Messrs. C. F. Caskui.a and Co., Ltd., 49 and 50 
Parliament Street, London, S.W.i, have issued a 
new catalogue, No. 533, which contains particulars 
and illustrations of a very wide range of surveying 
and drawing instruments and appliances. Detailed 
specifications are given of the more important instru¬ 
ments inamifactnred by the firm. In the design of 
several of these, many improvements are embodied, 
which citlicr give some additional facility to the user 
or increase the accuracy or length of life of the instru¬ 
ment. A notable addition to the list is the new 
douhlo-rcading micrometer thi'odolite, which has been 
ilcsigncd for geodetic and exploration purposes where 
accuracy of the highest order is desired. In this 
instrument the diametrical points of the circle are 
brought together in one field by nn optical arrange¬ 
ment. Tt IS therefore possible to set the telescope 
on till' object, lake the readings of the bubbles and 
all four rea<lings of the circle without moving from 
the front of the instrument. The length of time 
spent in taking a set of readings is thus considerably 
reduced, 'riii.s improvement is accompanied by a 
reduction in tlic number of parts employed, and the 
possibility of the in.strument being put out of adjust¬ 
ment is thereby diminished. 


Our Astronomical Column. 


Rki.n'MUtii’s Comet, 19^311.-The following two 
obscTvation.s, both made at Koiiig.stiiliJ, arc now to 
hand, the positions licing referred to iyi3'o : 

GMl. U.A. N.UecJ. 

Oct , 31*1 o'’ ll‘ l^tii 22'"26' 36*0' 

Nov. 5 8 15-1 1 J7 50-90 19 47 23-2 

Mr. Waterjield stales, as the resuH of an unsuccess¬ 
ful visual .search, tliat the object is certainly fainter 
than the iilh magnitude. This faintness is prolmbly 
the reason of the delay in obi aining a third observation. 

Tnii November Lfonids. —Mr. W. F. Denning 
writes : “ Very stormy, unsettled weather prevailed 
during the most of the period when the return of tlie 
November meteors was expected, and it was not 
possible to watch for the shower on .several consecutive 
nights. Mr. I. P. M, Prentice, of Stowraarket, en¬ 
deavoured to obtain an early observation of the 
shower on November 10. For that purpose he carried 
out a long watch of the heavens commencing at 
5.55 G.M.T. and ending at 17,55 ^LM.T. He recorded 
8^ meteors though the sky was partly cloudy at times. 
'«ix of the meteors seen were Leonids with a radiant 
point apparently at i45‘'+-22'L If this position for 
the radiant is confirmed it will indicate that tlie 
Leonid radiant, similarly to that of the great Perseid 
shower of August, is a movable position which 
advances about i® per day. On November ii, Mr. 
Prentice saw 35 meteors, but the .sky 'became cloudy 
before |a,.5o G.M.T.-and^ watching to be dis- 
contmuedr.,; At tzM G:M';T. he aawia br^ fireball : 
directed. 


interesting to get another obsiTvation of this if other 
oliservers happened to be loolcing for T-eonids on the 
night of November i r at about 12.38 (LM.T." 

The lix'i'KAPOCAi. MiiTiioi) ov studying Magni- 
TUDi^s.—^'I'lu! advantages of this method arc the 
practical eciuahsation of the size of disc for different 
magnitudes and cinmnution of the effect of peculi¬ 
arities of imagt's arising from defects in the objective. 
TJie quantity measured is simply the density of the 
image. Mr. lidward S. King (Proc. Nat. Acad. 
Sciences, ILS.A., Uct. 1923) commumcates the resiiltA 
for 100 bright .stars from Harvard observations. A 
yellow screen and Lsochromatic plates were used, 
thus giving photovi.sual magnitudes. The mean 
excess of the re.sulting magnitudes over the photo¬ 
metric ones is «u> follows : B -o’02, Ao 0*00, F -O’10, 
G -0*15. K -o-iO. M -0-20. The following colour- 
indices were deduced: Bo -o’23, Ao -0*02, Fo 
+0-25, Go Fo-88. Ko i-i’28. M -l-rH;. These are 
independent of visual observations. 

A rediscussion of the observations of Nova Aquil®, 
1918, when near its maximum brilliance, gives colour- 
index -0*19, instead of -o’35, published earlier. 
Mr. King also measured the colour-indices of the 
planets by the same method. The values are: 
Venus +0*91, Mars -fi’45, Jupiter +o'96. Saturn 
{witliout nngs) +i'22, Uranus 074. These accord 
well with the ruddy colour of Mars and the “ sea- 
^een ” of Uranus. 

, The paper also contains new formul® for the effect 

phase-angle on the magnitudes. 
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Research Items. 


MvCliNiliAN ElKMENTS IN THE NORTH ^GEAl4.- : 

llr. Stanley Casson has contributed to the November 
lumber of Man an interesting analysis of the traces of 
ntrusive Mycensan culture in Macedonia and Thrace, 
dyceniean pottery is derived from nine mounds in the 
rhermaic Gulf, mostly in the neiglibourliood of 
Jalonika. and all but llirec on the .seashore. AU this 
dycenacan ware belongs, with one exception, to the 
dose of the third Late Mmoan period. Mr. Ca.s.son’s 
lonclusioD is ilmt probably Myccnaian imports were 
mrcly local and were derived by trade along the sea 
•oute from the south to the Thermaic Gulf. He 
igures two rapiers from (irevena on the upper waters 
>f the Haliacmon and one from Karaglari in the 
;^ntial Bulgarian Plain which belong to the type of 
dycen®an rapier common in the last two Minoan 
leribds. The former appears to have passed up this 
/arclar Valley or by way of Tlicssaly ; the latter along 
:he Struma, l^ast of the Struma no traces of Mycenaean 
miture arc recorded along the European shore, and 
WycenaEan traders ajipear to have had no port of call 
Detween Salonika and Troy. 

Climate and the Nasal Index. —At the Inter¬ 
national Medical Congress held m London in 1913, 
Prof. Arthur Thomson read a preliminary com¬ 
munication on "The Correlation of isotherms with 
Variations in the Nasal Index," in which it was 
juggested as a result of a survey of the nasal indii.ijs 
Df ime inhabitants of America that the greatest nose- 
width was to be found near the " heat-equator," and 
that a narrowing was to he found in passing north 
and south to lintim's Bay ami I'lerra (lel h'uego. A 
joint paper by Prof. Thomson aiul Mr. L, H. Dudley 
Buxton which nppenrs in vol. lin., pt. i. of the 
Journal of the Ko>al Antliropological Institute, gives 
the results .of an extended investigation on these lines, 
from which it would appear that in fact a platyrrhinc 
nasal index is associated with a hoi moist cliniatc and 
a leptorrhine na.sal index with a cold dry climate; 
tlie interme<liate conditions being associated with hot 
dry and cold moist climates. Both on the living 
(males) and on crania there is a po.sitive correlation 
between nasal index and temperntiirc. The same 
applies to nasal index and relative humidity in the 
living, but m crania the correlation is small. The 
result of the application of this line of invostigutioa 
to prehistoric skulls is interesting. The platyrrhinc 
character of the Grimaldi skulls would assign them to 
a warm Moiustcrian period ; but tJic skull from La 
Cliapelle aux Saints, lienig platyrrliine, should belong 
to a w'ann period, whereas it is usually assigned to a 
cold Moustenan period. 

Freudian 3’sychologv and E.volution Tjuoky. 
—In the Tran.saclions of the Croydon Natural History' 
Society (vol. ix. pt. 3) there is an interesting article 
by Mr. C. C. Fagg on tlieSignificance of the I'reudian 
Psychology' for the. F.volution Theory." Tlie article 
consists of three parts. In the first the author out¬ 
lines tlie discoveries of i*'reu(i, in the sccxmd lie .sketches 
the salient features of the evolution theory, and in the 
third he attempts to inleiprct the second in the light 
of the first. The yiapcr is interesting as an indication 
of a scientific attiUulc of mind towards the Freudian 
theory, lliat theory has suffered almost etjually' 
from the uncntical assimilation of all its tenets by 
enthu.*Uastic supporters and from the still more un¬ 
critical attacks of those who found its doctrines un¬ 
palatable. Mr. Fagg relates certam aspects of it to 
phenomena well known in the biological sciences. He 
mterprets the stalk of the fixed infusorian a& of the. 
nature of ^ neurotic symptom; 


reacted to fear, as in the case of the foramimfera, by 
putting on a coat of armour made of carbonate of lime 
or silica, a compromise formation which put a limit 
to their evolutionary possibilities; only tnose amce- 
boid forms which retained their mobility and plasticity 
in the face of danger were able to bridge the gulf to 
mctazoic life. He holds that there arc many instances 
from palaeontology to show how, in reacting to fear 
of environmental dangers, races have sold their souls, 
so to speak, for some measure of security. He 
believes that a consideration of some of the findings 
of Freud would do much to help in the aggravated 
question of the inheritance of acquired characters. 
He hopes that by an extension of our knowledge along 
the lines indicated by psycho-analyshs we may some 
day be able to make a world fit for children to live in, 
a family and social environment in which soper- 
babie.s may develop into super-men. 

Cattle Feeding.— The idea which appears to have 
.suggested the investigation recorded in " Bnder- 
Nutrition m Steers,” by F. (i. Benedict and E. G. 
Kitzman (Carnegie Institution of Washington), is that 
it might be economically advantageous to underfeed 
cattle during the winter, when feeding stuffs are 
scarce and dear, if it could be demonstrated that a 
prolonged pcrioil of semi-starvation did not infiict on 
the animals any permanent disturbance of their 
internal economy such as would liinrlcr ^hein fattening 
in the succeeding summer. For the pnrpo.se of the 
investigation 14 steers in Ml were intensively .studied, 
12 of them during the year November i(ji8 to 
November iqiy, and during the succeeding year. 
For the first fortnight tlie ration aimed at bare iriain- 
lenancc, for the next six months at approximately 
half niamtcnance, after which a full fattening ration 
was given. It was found that although during the 
SIX months on half maintenance the animals lost 
approximately 25 yier cent, of their original live weight, 
they soon regained this when given a full ration, after 
which they fattcncil normallv, and, when slaughtered, 
produced saleable beef. Thus the absence of per- 
niancnl ill effects of prolonged and severe under- 
nutntion is clearly demonstrated, hut it is unfortunate 
that the authors were prevented from considering the 
economic results of their investigation. Tn the 
absence of anv economic discus.sion it cannot fail to 
strike the British reader that the investigation loses 
much of its importance. Uncler-nutrilion of store 
cattle during the winter is a common phenomenon in 
the pastoral districts of the west of England, and when 
practised on young animals is suppo.sed to be re- 
syionsible for many of the shortcomings of stores which 
arc transjMDrted to the Midlands and the Eastern 
Counties for subsequent fattening. The publication 
contains, however, clear descriptions of many very 
ingenious instruments used m the determination of 
tlie digestibility of the feeding stuffs and in the 
measurement of gaseous metabolism. Many British 
expcninenters would profit by studying the discussion 
of the accuracy of live weight inea,surements on which 
they are apt to place implicit confidence. 

Plant I^ropagation. —Mr. C. T. Mu.sgrave has an 
interesting note in the Journal of the Boyal Horti¬ 
cultural Society, volume 48, parts 2 and 3, issued 
September IQ23, under the title “ Mcttiods of 
Propagation in an Amateur’s Garden," which again 
directs attent^n to the numerous’ problems that 
immediately arise whan .the,-empirical d^ta, alone 
\available xa shbject,>f^ 

Mr. 'histdwpoQ cuttings 
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the' ;^eaT, and soft cuttings, among which he di|9> 
tinguishes again between truly soft herbaceous plants, 
such as the geranium, and the " firmwood *’ cutting 
of a shrub such as Escallonia. For firmwood cuttings 
he agrees with the practice of using a side shoot, tom 
from the parent stem with a downward pull so that 
a'littl6 “ heel " of the main stem is left attached to it. 
Such “ heeled " cuttings arc desenbed as almost 
invariably easy to strike. Fuchsia, on the other 
hand, strikes better if a piece of .stem is cut off just 
below a node, rather than from a side shoot broken 
off with a “ heel " ; clematis again, for .some puzzling 
reason, alway.s roots best if cut about an men below 
a node, llie author points out that the layering 
method so frequently adopted with carnations i.s 
also very successful with rhododendrons, liardy 
azaleas, and other hardy shrubs. 

Assimilating I'issue in the Plant. —As first part 
of vol. iv. of the Handbucli der Pflangcnanatomie, 
edited by K. Linsbauer (Berlin : (Icbnider Jioni- 
traeger, 1923), there has appeared a review of the 
assimilating tissues by Fritz Jurgen Meyer. A full 
bibliography and index appears with the review. The 
various forms of assimilating tissue are fully de¬ 
scribed, palisade and spongy tissue, arm palisade, 
assimilating e]iulermis and bumllc-shealh. etc., and a 
r^sumd given of the various views as to the deveUip- 
ment from special assimilating tissues. The con¬ 
clusion seems to be that we have not yet escaped 
from a somewhat barren oontrriversy as to the relative 
importance of alternative teleological explanations 
based upon its assumed functional activity. The 
main protagomst.s have been Stahl and Haberlandt. 
Stahl argued that the palisade system wOsS the ideal 
sy.stem for strong light, the spongy for weak light, 
hence the relative proportions of these tis.sues in sun 
and shade leaves That light exerts an important 
influence is supported by tho recent experiments of 
Licse, which show the walls of the palisade cells 
ado]^ting a different angle when developing in a 
radiation that comes in dilterent direetioii.s. llaber- 
landt, on the other hand, developed as explanatory 
principles tw'O adaplational rcciuinmumts—(i) an in¬ 
crease of cell surface, lus mam clue to the strnctnrc 
of palisade and arm-pnlisade tissue; {2) an increase 
of length in the direction along which assimilates 
move in the coll, an iniporlant guide to the inter¬ 
pretation of spongy parenchyma. Other author.s, 
notably Arcschoug an*! Kywoach. have argmsd stoutly 
for the importance of transpiration and the moisture 
conditions of the loaf, finding various reasons whv 
different types of tissue are l)est .suited to certain 
moisture conditions. All these views are usefully and 
critically reviewed in thus monograph. 

Indian Agkicut.tural Statistic-^. —The agri¬ 
cultural statistics of India for the year 1920-21 Jiave 
been published in two volumes by the Department of 
Statistics, Calcutta; the first volume deals with 
British India and the second with certain Indian 
states. Among a mass of valuable returns dealing 
with acreage cullivatcd, areas under irrigation, extent 
of different crops and live-stocks, and harvest pnees, 
it may be noted that the total area sown with crop.s in 
British India in 1920-21 was 5 per cent. less than the 
previous year, and represented 34 per cent, of the 
total land area. Owing to the fact that some areas 
are sown more than once in the year, the gross sown 
area really amounts to rather more than this figure. 
In the native states the sown area was about 40 per 
cent, of the total land area. Fo^ crops accounted 


was a slight increase. The area under cotton showed 
a decrease of 9 per cent., and the area under oil seeds, 
2 per bent. The rainfall was above normal in Bengal 
and Assam and much of Burma, defective in tbe 
United Provinces, Rajputana, and Bombay, and 
especially so in the Punjab. Sind, and Central India, 
but excessive in Madras. 

Australian Notonectid,?^. —The Australian water- 
bugs of the family Notonectid® form the subject of 
a contnbution by Mr. Herbert M. Hale to the Records 
of the South Australian Mu.seum, vol. ii. No. 3, June 
1923. The predominant genus is Anisops. which has 
eight species; nothing previously appears to have 
been known concerning its life-history. Mr. Hale has 
been able to fill tlms gap to some extent in describing 
the biology and metamorphoses of the commonest 
specic.s, A. hyperion, which occurs in both running 
and stagnant water. It was reared upon mosquito. 
larviB and pupir, which were eagerly devoured, an 
average of 200 being con.sumed by each isolated 
nymph m les.s than four weeks. Among other genera. 
Notonecta and Plea are each represented by a single 
species and there is but one member of the family 
Gonxidae —Porocofixa htriifrons. 

Recent Shells from J.ava. —This first in.stalment 
of what promises to he an important catalogue of the 
“ Recent Shells from Java ” contains an enumeration 
of the Gastropoda by Dr. C. If. Oostingh. The work, 
written m English, is founded on a collection, chiefly 
of marine shells from Java, which is kept ia the 
Geological Museum of the Agricultural High School at 
Wageningen (Holland), and of this by far the greater 
part was made by l^of. J. van Barea. An exact 
knowledge of the recent molluscan fauna beinj^ of 
much importance for the study of the Upper Tertiary 
fauna of Java, the author lias approached the subject 
in some detail. That is to say, a copious synonyiny, 
and notes of its distribution in the western Pacinc 
generally, with geological occurrences where known, 
arc given witli each .species, while there is a very good 
phototype plate of some of the forms. 

The Glaciation of North- hASTEUN Ireland.-— 
Major A. R Dwcrryhousc contributes a remarkable 
pajier on this subject to the Quarterly Journal of the 
Geological Society of London, vol. 79, p. 352 (Sept. 
1923). The. area covered is a wide one, from Torr 
Head to Slicve Gallion, thence across the wild moor¬ 
land of central Tyrone ; then away to the east coast 
again across Jxnigh Neagh, and down to the narrow 
inlet of Carliugford T/>ugh. The author recognises 
this inlet as a true fjord excavated by glacier-ice 
during the later phase, when t)ie ice-flow from the 
north-west dominated tliat from the Irish Sea. Good 
use is made of the presence of pebbles from Ailsa 
CiTiig in inland districts, and the course of the Scottish 
ice (Firth of Clyde glacier) across the country during 
the earlier phase is strikingly .shown upon the maps 
(p. 419, etc.). The careful work of years is embodied 
in this paper of seventy pages, and we can only regret 
that space has not allowed of the description of the 
picturesque fw^iiic features added by drift-mounds 
and eskers to the floors of valleys or the barren surface 
of the moore. Special attention is paid to the gravel- 
terraces deposited m ice dammed lakes, and to the 
dry gaps as records of overflow-channels throughout 
the district. It is pointed out that the recognition 
of the true nature of these channels m north-eastern 
Ireland dates from the work of the Geological Survey 
in 1904, Here, as elsewhere in Ireland, Mr. G. W. 
|^i<^3>lugh laid, tho foundations of’ a very marked 
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The Water Supply of Nvasaland. —'There exiat 
in Nyasaland large tracts of fertile land which are 
deficient in water supply. If tlus defect could be 
remedied these areas would be available for settle¬ 
ment by natives or Europeans. Tn Water Supply 
Paper No. i, issued as a supplement to the Nyasaland 
Government Gazette of June 30, ])r h'. Dixey considers 
the posHibilitie.s ofiered by underground water. The 
rainfall of Nyasalaiul varies frtun 30 to 80 indies a 
year, but the long dry season winch folUiws the rainy 
season leads to great evaporation of surface water. 
In consequence, m anv nnproveincnl of the supply, 
re.source must he ha<l (.hiefly to undergiound .supjiiksi. 
The granitts, gneisses, and schists of the country 
are not too fa\ourahle 111 tins respect, hut in the 
Shire valley there are extensive alluvial de}X>.sils and, 
we.st of the Shire river, sandstone ami shales overhe 
the cr\'stalline rocks It is in the last-iinmi*<l nnks 
that tile jirobleni is most diifa nit ot solution Dr. 
Pixoy compares tin* coitdi1i(»ns \Mth tliOM* obtaining 
in Southern Ehodesi.i, wlieie at shallow diqilhs an 
appreciable siipplv of water is obtained from iiercola- 
lion in joints am] fissures, lie lieheves also that a 
certain supply ntn\ he obtained from shallow depres¬ 
sions, known as “ pan.s ” or “ vlcys,” which imhc.ite 
a considerable <l<‘pth of wcalluTcd roek. In areas 
unfavourabU' for welK, tiie con.struction of im¬ 
permeable colleetmg slo^ies ami storage tanks is 
recommended. On such a slope a rainfall of .io imhes 
should yield 43n,on<t gallons per acre. | 

Vakiauiiity <)]' TwoiucAi. (‘n.MAiJS — A s<*n(‘s of 
articles have appeared m the js'*ut‘s of tlie .1/<7cnre- 
logical Mitfiazuie lor Juiv, August, ami Septeniber by 
Dr. Stephen S. \']sher (('Incngo) on the above sul>ject. 
The opinion is held tiiat lh<* general einpliasis upon 
uniformity m the tiopits is misleading, and attention 
is directed to iho variations ot temperature ;ui<l wind, 
•while raiiifaJl in lower latitudes is shown to be more 
variable on the average than the rainfall of higlicr 
latitude.s. Tor .stM.sonal range ^)f temperature, amongst 
many other places, Hong Kong in latitmle 21" N. with 
a range of .20*’ 1*', is compared with (llasgow in latitude 
56® N. with u range of li" 1'. It is jM)intc*d out that 
the latituile of Swil/erland receives much more heat 
from the .sun on June i\ tluin the equator, for the 
sun at that time is about C(|uitllv vertical in the two 
places, while in Swit/erlaml the days arc about 
4 hours longer. Cold snaps are. shown to occur 
commonly in tlie tropic.s from various causes With 
resficct to variability of ramiall, coinp.inson is made 
between the wettest and driest years m Iropiciil 
regions and tiiosc in higher latilude.s. 'The w-eltcst 
years out of the tropics seldom exceed more than 
double the rain of the driest years, while in the tropics 
the variation of range w much greater. An mijvorlanl 
factor ill the.se compansoiis is the length of the jxTiod 
dealt with ; tins is recognised by the autlior. The 
total rainfall in wettest years is very inncli larger in 
tropical regions than in higher latitudes. The 
erratic nature of cyclonic storms in <!ittcrent parts of 
the world is referred to, and for Iretpiency und 
violence the c.xtremes are said to be greatest in low 
latitudes. 

Atomic Weight of Boron. —We have received a 
copy of vol. 50, No. 2 of the Proceedings of the 
American Academy of Art.s and Sciences, wluch 
contains a paper by Baxter und Scott on a revision 
of the atomic weight of boron. Taking silver as 
107-88, these workers find that boron is 10-82 from 
analyses of the trichloride and tribromide of boron. 
Improved methods for the fractional distillation ib' 
vacuum of boron halides are also described. • ‘ ’ 


[November 24 , 1923 

Synthesis of Lecithin. — Dr. A. Griin and 
R. Limpacher reported to the congress of German 
chemistL recently held at Jena, that older prepara¬ 
tions, which had been taken for artificial lecithin, 
were nothing but choHne salts of glycero-phosphoric 
acid. True lecithin is obtained by the action of 
diglyceridcs upon pho.sphoric anhydride, and sub¬ 
sequent action of choline bicarbonate. The purified 
product has all the phy.sical and chemical properties 
of the lecithin prepared from sc<‘ds. egg-yolk, and 
tlic substance of nerves and brain. Optically active 
lecithins are also obtainable in this wav; the 
kephalines can be prepiucd from diglyceride, phos¬ 
phoric anhydride, and colamine. 

NiTROf.KN Content of Wheat Grain. —The 
importance of a high nitrogen content of the wheat 
grain has led Olson {journ. Agric. Res. xxiv . 1023) 
to atteinyit to ascertain whether thus can be varied by 
alteration in tlie controllable romlitions m the environ¬ 
ment of the wlieat plant. The nitrogen content 
seemed to lx* increased by widening tlio distance 
betvvc'on the drills vvlion no irrigation was applied, 
but under irrigation in another district this efft-ct was 
not obtained. On the otlu-r hand, irrigation per sc 
exerted no influcnci' in either direction. As maturity 
ayiyiroaeherl, the nitrogen in the plant moved towards 
the gram, though the actual percentage m the latter 
decreased, apparently owing in the more rapid in¬ 
filling of carlxihydrates. It would njipear that larger 
ipiantities of water are nximn'd to nWive the nitro¬ 
genous imiiter than iile non-nitrogenous into the 
grams, and aceordmgrv an ample supply of water 
should prove beneficial to high ratiicr than to low 
nitrogen content, vvhieh rather conlr<ulicts the findings 
with regard to irrigation T'liosphorus and nitrogen 
were found to enter the gram smiultiinoonsly, thus 
corroborating the results of otlier investigators 

I.KAi) AND i^LA.NTS. —Tlic application of radio- 
activ'e isotopes as indicators, mamlv by Uevesy and 
Banetli, has proved to be a powerful method of 
attacking many pliysico-chcmtcal problems that do 
not readily lend themselves to din-ct metliods. A 
fiirtlKT interesting application of this method is 
given 111 the current ismic of the Liiuihemual Journal 
(vol. xvii. pp. ^30-4^5, 1023) by ITof. Hevc.sy 
(Coywnhageii), who has investigated the ” Absorption 
and Tran.slocalion of ].ead by i’lanU.” Specimens 
of Vicia h'abn (horse-bean) were immersed m lead 
nitrate solutions of dillerent concentrations contain¬ 
ing Ihonuiu B (isotope of lead) as an indicator, and 
after ignition of the various parts of the plant their 
lead content could be found by radioactive measure¬ 
ment of tlie ash. Quantitative results liave been 
obtaimul using solutions varying in concentration 
as much as from 10-" N. to lo'^ N. In 24 hours the 
root of the plant absorbed in the former case bo per, 
cent, of the lead contained in 200 c.c. of the solution,* 
whereas in the latter case only 0-3 per cent, wait 
absorlxjtl. The amount of lead passing into the stem 
and leaves is less than i/io per cent., and docs not 
vary greatly with the solution concentration, indicat- 
mg llxat mast of the assimilated lead is bound to the 
root, and experiments on displacement show that it 
i.s associated in the form of a dissociable but not 
reatUlv soluble salt, and not m combination with 
carbon. Whereas a lo'* N, solution of a lead salt 
produces toxic effects on the plant even after 24 hours, 
more dilute solutions do not. Experiments on' the 
kinetic displacement of assimilated ions by other ions 
are described in connexion ■with the phenomenon of 
“ antagonism,” according to which c^^tainions have 
' the . capacity ojt inhibitiog: the^,^h*id'^ p by 

'others,' ' 
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Cohesioa and Molecular Forces. 


T N opening a joint discussion on cohesion and mole- 
A cular forces between Sections A, B, and G of the 
British Association at its recent meeting at Liverpool, 
Sir William Bragg emphasised the change of point of 
view which the analysis of crystal structure bv 
X-rays has brought about. The older view, in which 
atoms and molecules were pictured as centres of 
force exerted in all directions, and governed by some 
power law of the distance between them, has had 
some measure of success in explaining the pnncipal 
features of surface len.sion and some of the <lcparturcs 
from perfection m a gas. But in a solid, except 
possibly in the case of polar compounds, no satis- 
lactorv’ results have accruetl. On trie newer view we 
consider, not the aggregate, but tltc individual, atom 
or molecule. 

It appears to be necessary to say that the very 
strong forces between atom and atom, molecule an<l 
molecule, are limited in tiioir ehective range of action 
to distances much smaller than we have hitherto 
supposed. Small, it may e\’cn lie, comparetl to Uie 
di.stance.s between thc' centres of atoms as they he 
side by side in a crystal. A crystal conforms so 
exactiv to rule.s resjiectmg its angular dimensions 
that it seems impossible to imagine its form to be 
merely the result of an average of tendencies. The 
forces of ndjustment cannot, therefore, be thought 
of as a force between two points eacli roprc'scnting 
one of the molecules, (in the contrary, it is nearer 
the truth lo tiunk tliat the adjustment is made so as 
to bnng together certain points on <me nu)l<*oule and 
certain points on the other. In considering, there¬ 
fore. the binding of the individual molecules of a 
solid, tiu* analogy of tlie electrostatic, attraction of 
two charged spheres is imperfect, and should be 
rejilaceil by that of two iueml>crs of a girder structure 
adjusted until the rivets can be dropped into the holes 
brought into true alignment. This is seen well in 
the recent work by Muller and Shearer, and by Ihper 
and (Jrindlev on Llie structure of the organic fatty 
acids and their salts There is no doubt that the 
ulLimalc flakes of tlic crvstals of these fatty acids 
arc the monomolecuLir films investigatisl by l-ang- 
imur and by Adam, and it would appear that in 
passing from one acul to a homologiic of greater 
molecular weight, each addition in thickness of the 
ultinuilc flal«‘ IS made in comjilete itulepemleius* of 
thejirevious length, as if the onlv tiling (Jiat mattered 
was the nature of the attaehment of one carl>on atom 
to the next. 'I'liere is no mlluence of the ends u))on 
the atoms in the middle. Again, we have the forces 
different at different parts of the atomic surface, as 
in the case of bismuth and its homologues, in which 
the atom is attached to three neigiibours on one side 
by bonds differing from those which attach it lo its 
three neighbours on the other. 

With regard lo the nature of these binding forces 
three types may be rccogni.seil. First, thwe is the 
effect set up by the sharing of a pair of elct'trons by 
two contiguous atoms, leading to strong and directed 
attachment Next, there are actions of a different 
and generally weaker type manifested in the binding 
of molecule to molecule in a crystal. We may be 
sure that this type plays an important part in metals 
and alloys. Lastly, there are the pure clcctro- 
statical central actions. In the case of the polar 
ciT^tal Born and Landd have made some progress in 
calculating the effect of this. 

One wdOi-known fact in crystal growtli is that the 
faces have different rates of grov^, indicating that 
there may* be g^^at dfffetenoes in the ease with which - 
moleouks ntuft. 


element of time may enter, because a molecule may 
come nearly into its right place and be held there 
auflftcicnlly long to get settled in by thermal agitation 
or otherwise. We may suppose that the formation 
of the crystal begins correctly enough, but • that 
emirs of adjustment creeji in until the surface 
becomes somewhat <hsordered, and the growth ceases 
because fresh molecitle.s cannot find their proper 
places to .slip into. Without a more detailed knowledge 
of the active forces localised at \ anoiis points of atoms 
and molecules we cannot build up a complete theory 
of cohesion. 

Dr. Itosenhain, who follovvcil, dealt with the simple 
monatomic txKlies~the metals—in winch the develop¬ 
ment of strength and ductility is so jironounced. 
In his opinion it has now become po.ssible to sketch 
certain principles from which a geiienil theory of tlie 
nature of alloys may arise. The (irsL is that the 
atoms of two metals in solid solution are built on a 
.simple space lattice, the atoms of the solute metal 
taking the places of a correspomling number of atoms 
of the .solvent metal, the lattice remaining essentially 
uiialtcnsl. Tlie presence of .1 “stranger" atom 
produces a certain amount of distortion which is 
rt*s])()nsible for the changes m the lumlncss, strength, 
melting jioml, ami other jirojiertics of the metal. The 
second principle is that the intcr-atomic distance 
through which interatomic cohesion is appreciable 
IS slnctlv limited. Wlien mcreasctl by any means— 
thermal cxpaiiMcm, mechanical stress, Or “ stranger " 
atoms - a limit is soon reached when the lattice 
breaks down suddenly with the formation of another 
j)h<uso. On ho.ating, such a change is simply melting ; 
on .straining, it is the breakdown of elastic beliavioiir \ 
ami on allbvmg, we have the limit of solid solubility 
resulting in the. formation of crystals of a new type. 
In manv nu'tals cohesion phvnomeiifi are cdffiplicated 
by the ocx'.urreiu-e of intra-crystaliinc .slip, which 
results in plastic deformation under .stress by the 
process of slip along ccrtaui planes willnn the crystal. 
At the surface of slip there must be a rapid exchange 
of ji.iitners without loss of contimnly of bonding. 
It IS interesting tliat tlie piienomt'iion is conlinecl to 
metals crystallising in the two most symmetrical 
I systems, in winch, presumably, the distribution of 
atoms IS sulficientlv uniform to permit the p-as-sing on 
ol iKuuls to take place. 

'J'iie incchainsin of ductility by means of slip is 
intimately connected with diffiisjon m solid crystals. 
In 1 >r. Koscnhain's opinion the pnx'ess of diffusion of 
one metal into another, the structure of which is 
already that of closely packed latlice.s, may be due 
to movement or slip of atoms in row.s, the requisite 
.stress, which at high temperatures need not be great, 
being providcsl bv the lattice distortion arising from 
a concentration of “ stranger ” atoms in. a solid 
solution of non-umform concentration. On. this 
view ductile metals should allow diffusion far more 
readily than brittle. It is well known that brittle 
metals, like antimony and bismuth, show no appreci¬ 
able diffusion until ijuite near the melting point. 
Moreover, it is known that nickel and copper—^two 
very similar atoms—exhibit extremely slow diffusion 
as comparcfl with zinc and copper. This fits with the 
above view and is at the same time not to be expected 
on the view that metallic diffusion is a kinetic 
phenomenon similar to that of liquids and gases. On 
the same principles, a crude picture of the constitution 
I of an amorphous solid fitting the facts in a general 
; may also be formed. 

■t ■ With regard to the method of binding of two 
r crystal lattice systems growing towards one another. 
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one is struck by the fact that the junction of crystal 
to crystal is not a rerion of -weakness, but is in 
the strongest part of a crystal aggregate. Metals, 
when forcibly broken in the cold, normally brei^ 
through the cry.stals and not along the jtinctions. 
Tliere are a large number of experimental facts 
supporting the vic-w that the gap between two 
adjacent lattices is bri<lge<l by a region of irregularly 
arranged atoms constituting a layer of amorphous 
material of excessive strength. 

Finally, while m .solid solutions we find that the 
interatomic distances, though varying a few percent., 
are roughly constant, in well - definwi intermetallic 
Compounds the interatomic distances are .sometimes 
greatly reiluced. Thus, m alunnnium, the distance 
is of the order of 4’3 A.U., but in tlio compound 
CuAlj,, aluminium atoms are tomid with a centre 
distance of only 2*42 A.U. Jn this case, therefore, 
the nature of the interatomic binding must be quite 
different, and this probaldy constitutes the real 
difference between a compound and a solid solution. 

Dr. A.A.driffith.who followed, pointed out that while 
at first sight the coTrelalion of data on the breaking 
.Strengths of materials with the magnitiide of cohesive 
forcCvS derived by physical method shoiihl be com¬ 
paratively simple, tfus'is far from being the case. One 
rea.Hon for thi.s is that the majority of structural 
metals arc ductile, so that under ordinary strea? 
systems, which almost invariably comprise shearing 
Btressea, the primary failure of' th<‘ specimen does 
not involve atomic sejiaration at all but is a failure 
in shear. Now the mode of collapse of a space-lattice 
in shear is a subject which has liccn studicfl very 
little by physicists, so that pra< ticallv no information 
from tne point of view of molecular cohesion is avail¬ 
able to engineers. 

In the case of certain materials, for example. 

g lass, stone, aiul liard steel, which exhibit brittle 
•actures.. running jicrjicndicular to the direction of 
tlie greatest tensile stress, some progre.ss in the subject 
has been made. Calculations show that in such 
cases the observed tensile strength is only a small 
fraction of tJie calculated molecular tenacity. This 
discrepancy may be avoided if one as.sunics the 
existence of minute cracks in the material fracture 
being due to the very severe concentration of stress 
at the corners of the cracks. A formula may be 
developed which gives results of the right order of 


I magnitude if^he radius of the comers of the raracks 
I is t^en as two or three molepular spacings. There 
' is another type of fracture obtained brittle 
materials, namely, cracks running obliquely to the 
principal stresses, the best known case being th€ 
crushing fracture obtained by simple comprtasion. 
This may lie treated in a somewhat similar mannei 
by the assumption of a large number of minute 
cracks oriented at random in the material. 

With regard to the breakdown of ductile metals, 
Dr Griffith and Mr. T.ock8peiser have worked out 
a theory of plastic strain in which the conclusion is 
reached that jdastic .strain is simply the external 
manihaitation of phase changes occurring within the 
material. This view in itself is not new, but tlie 
novelty arises from the fact that deductions are 
made regarding the number and nature of the distinct 
phases concerned in the action. The que.stion arises 
whether it is likely on physical grounds that phase 
changes can occur as a result of the application of a 
shear stress; given that this is so, the evidence is 
more in favour of a resultant change in relative 
orientation of the atoms tlian of their configuration. 

l*rof. l^indemann considered that the assumption 
made by previous speakers that atoms or molecules 
are extlier bonded together, or not l>onded, is premature, 
and cited the fact that fairly definite evidence for 
intramolecular attraction witliout definite bonds is 
to be found in the Sutherland correction to the 
temperature coefficient of the visi^.sity of gases, 
derived by assuming mutual attraction of molecules 
and verified expCTimentally. 

l*rof. H. W. Wood mentioued an iiiter#ting 
experiment requiring explanation. A crystal of rock 
siilt placed in hot water can be immediately bent by 
file fingers, and remains deformed when removed from 
the water. The range of temperature over which 
this has been observed is small and the phenomenon 
d<x‘.s not occur in the case of immersion in hot oil. 

To sum up, the discussion brought out clearly the 
fact that wc are still only at the beginning of a com¬ 
plete explanation of tlie general phenomena, and 
there was point in the .somewhat facetious remark 
of Sir Oliver Lodge that it was an extraordinary fact 
that, after all these years, three important sections 
of the British Association should be gathered together 
to discuss why, when one end of a stick is raised from 
a table, tlie rest of it also comes up. 


Paris Meeting of the International Council for the Exploration of the Sea. 


'T'HE sixteenth annual meeting of the International 
* Council for the Fxploralion of the Sea was held 
in Paris, on the im-itatiun of the French Government, 
on October 1-5. By the courtesy of the Administra¬ 
tive Council, accoinnuxlation was provided for the 
Council in the Iiislitut Oceanographique, founded 
by the late Prince Albert of Monaco The following 
countries, members of tlie Councii, -wTre represented : 
Belgium, Denmark. Fslhonia (for the firet time), 
Finland, France, Great Britain, Holland, Norway, 
Portugal and Sweden. Kepresentatives of the Irish 
Free State attended as visitors. 

The usual coimnittw-s and sections for hydrography, 
plankton, stali.stics. herring, plaice, cod and Jiaddock, 
limnology, the Baltic Sea ami the Atlantic Slope w'ctc 
assembled, and a new committee, named the North 
Atlantic Committee, was formed. 

It is important to observe that all committees and 
sections are now instructed to formulate precise 
programmes of work, allotting to each country con¬ 
cerned a definite part in the programme, which it 
undertakes to perform. Each coun^y.is call^ upod. 
Afterwards toxApevt 


carrietl out in accordance with tliese undertakings, 
and the eltect of these reports is emlx>clied in a general 
progress rejxirt sulimittod to the Council at each 
nuxiting. The tendency to present excellent but un- 
realiaable nicommendations is thus discouraged. 

I'br the most jiart the committees reaffirmed their 
existing programme.s in respect of which generally 
satisfactory progres.s was reported. It will be 
observed that there are three committees for the 
study of particular fishes. The Plaice Committee, 
the recommendations of which for the protection of 
the plaice fisheries were adopted by the Council in 
1922, and are now under the consideration of the 
participating Governments, is chiefly engaged in 
watching developments and checking its own con¬ 
clusions. 

The intensive investigation.^ of the plaice having 
thus come to a pause, the study of the herring, cm 
and haddock is being vigorously prosecuted, in accord¬ 
ance with comprehensive - practic^ programmes 
adopted in. t924.&d aft^ards lood^ed in I^ht 

are 
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of the sea work falls on England and Scotland. It is 
particularly regrettable that Norway, to which, in 
the person of Dr. Einar Lea, is entrusted the leader¬ 
ship of the herring investigations, has not yet been 
able agmn to equip a ship for deep-sea research. The 
herring'iiivestigations at their present stage involve, 
to a considerable extent, the application to the 


investigation of North Sea herrings of the methods 
employed by Hjort and Lea in their uivestigations 
of the Norwegian herrings. With a view to the 
standardisation of these methoiLs, English and 
Scottish naturalists are .studying under Hjort and 
Lea at Christiania. 

Tlie Cod and Haddock Committee is under the ! 
convenership of Dr. K. S. Russell; but the work of | 
direction Is divided between England and Scotland, 
the latter being responsible, tlirough Dr. Bowman, for 
dealing with haddock material and the former with 
cod. 

The proposal to form a North Atlantic Coimnittce 
w'as approved after a lengthy debate in a special 
committee of the wliole Council On one hand it 
was felt that the committees were already danger¬ 
ously numerous, that the fi.shes which would come 
under examination by the North Atlantic Committee 
were mainly those actually being investigated by 
other committees, and that a further extension of 
the principle of geographical division of work already 
accepted in the formation of the Committee of the 
Atlantic Slope and the ftallic Committee created the 
risk of redundancy unless it could be shown that the 
area to be studied was, in resjiect of some at least of 
its features, self-contained, and jirescnted phenomena 

f jocuhar to itself. It was more particularly on the 
asl-named ground that tlie Danish Commission in a 
memorandum submitted to the Council supported 
theur proposal, which had for its principal object the 
study of the fi.sherie.s of Tcx?land and Faroe. They 
pointed out tliat the Icelandic fisheries in particular, 
and the jihysical conditions governing those fisheries, 
presented pecuharilie.s which merited individual 
study They sunnnurised their argument in the 
following terms : “ In regard to fishery biology as 
well as Iiydrography the various jiarts of the Icelandic 
area .'ire extremely ih.ssimilar. Tliere is in fact a 
greater diftcrencc in this respect between South and 
East Iceland than between South Iceland and the 
Faroes, or, indeed, between South Iceland and 
Ireland.” 

The Council eventually resolved to form a North 
Atlantic Committee for research north of the latitude 
of Rockall, and, while instructing the Committee to 
commence work in the area suggested in the Danesh 
Commission's memorandum, urged it to keep in mind 
the importance of extending its area of observations 

S articularly to the easteni and northern parts of the 
forwegian Sea. The Committee was further in¬ 
structed to arrange its programme in consultation 
with the other committees concerned. The pro¬ 
gramme adopted, in accordance with this instruction, 
provides for the hydrographical and biological 
mvestigation of the region, with special reference to 
cod, haddock, halibut, plaice and herring. 'The 
leadership of the work wa.s entrusted to Dr. Jobs. 
Schmidt. The greater part of the sea work will be 
carried out by means of the Dana, but France will make 
^ provision for observations by means of cruisers 
stationed at Iceland, and Scotland will conduct 


sthods a given region or part of a region, and of the variations 
ations of the stock from year to year. For example, difierent 
!t> the countries while using the same regional nomenclature 
; and have different conceptions of the limits of the regions, 
■t and and the majority of Ihem are not able to give any 
accurate idea of the precise locality fished or of the 
cr the amount of fish of any given species—or of fish of all 
ork of kinds—taken per unit of tunc ; i'.g., the quantity oJ 
)tland, fish taken in a given area in loo hours' fishing, 
an. for Statistics which do not present a picture of the 
r with distribution of the stock in time and .space are ol 
little value to the .scientific worker, and it is foi 
mittce scientific rather than for commercta) purposes thai 
special the International Eouncil .should collect and publish 
and it statistics. It was readily agreed by the Statistical 
anger- Committee tliat uniformity must be secured in th< 
come matter of the designation of .statistical regions and 
mittce areas ; but it wa.s inipossiblc in the time at the diS' 
ed by posal of the Committee to arrive at unanimity as t< 
:ion of the limits by which the regions should be defined 
ilrcady This (piestion was accordingly referred to a specia 
of the suh-committec which was requested to report to th< 
:cil the committee before the next meeting of the Council 
lat the The question of getting detailed statistic-s of localitj 
cast of of capture, t.e. fishing ground, and of the relation o 
lomena fi.shmg power to catch of fish, proved to be one of way 
on the and means, and the reply of most countries was tha 
)n in a they had not the .staff for the collection of sucl 
ported statistics on the scale adopted in Great Britain 
ect the Eventually it was agreed that each country shouh 
They endeavour to collect statistics from some i>f its vessel 
ticular, according to the methods employed m England, ant 
ihcrics, an umlcrtaking was given on belialf of the Englisl 
ividual Department, being the best equipped for the purpose 
in the that the Department would for the present worlc u] 
ogy as the data if sent to them. 

elandic 'Flic work of the Cx>mmittee of the Atlantic Slop 
fact a continues to be under the leadership of Dr. Edouan 
th and le Danoi.s. The English Department is not yet in i 
nd the position to take part in the sea work, but it is hopei 
d and that the Marine Biological Association will continue 
the assistance which it has given in the past. 

North A memorandum was submitted to the Council b; 
atitucle Prof. CHto Pettersson and Commodore C. F. Dreohse 
ttee to advocatiug an international expedition to study th 
Dam.sh system of currents of the great oceans, with referenc 
n mind e.specially. to quote from the memorandum, to th 
vations following (jucstions : 

; of the “ (i) Wlicther the chango.s wo observe in the fisl 
ler in- life of our seas correspontl with the changes we observ 
iltation m the current system of the ocean. and 
le pro- ”(2) Whetherthese changes are of periodic nature.’ 
•uction, The authors of the rnemoranclum, which gave ria 
:>logical to a most interesting debate, urged that advantag 
ence to should be taken of tlie fact that the late Prince c 
'Fhe Monaco's yacht Hirovdelh: w’as for sale to secure ani 
. Jobs, equip this vessel and to employ it for four years in a: 
will be investigation of the ({uostions above stated. The; 
11 make invited the Council to support the proposal, whic 
cruisers they desired to submit, with the authority of th 
conduct Council, to the governments of the civilised world, i 
ifrest of the hope of securing the co-operation of all thes 
it with governments in the enterpn.se. They pointed ou 
^ that if the proposal secured world-wide support th 
in witH actual cost to any individual country would be com 


hydrographical-biological cruises from the ^est of the hope of securing the co-operation of all thes 
Scotland to the Faroes. England will assist with governments in the enterpri.se. They pointed ou 
'fishery -stattetics knd'measureioents. ^ that if the proposal secured world-wide support th 

j^'i&tQQStifi£4iscussi09.fjroee in connexion with, actual cost to any individual country would be com 
the In the debate which took plac 
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Upon the memorandum it was freely recognised that 
the practical difficulties in the way of the realisation 
of such a scheme would be great. The Council, 
however, eventually passed a resolution recording its 
opinion that an increased knowledge of the ocean 
systems was not merely of scientific interest but of 
practical importance for the explanation and the 
forecasting of plicnf)mena affecting life both in the 
sea an<l on land, that siicii ;m investigation must 
necessarily bo oxtondccl over many years, but that it 
could usefully bo initiated by a prohininary recon¬ 
naissance on the linos suggested in the nicinorandum. 
The Council thorofore roconiniendcd the projifisals 


to the favourable consideratloa of the governments 
and scientific institutions of aU countries. In its 
resolution the Council was careful to point out that 
such an undertaking as this went far beyond the 
limits both of its resources and of its mandate, and 
must be regarded as a distinct and worid-wide enter¬ 
prise, It affirmed, however, its readiness, should the 
proposal meet with adequate support, to undertake 
the general direction of the work. It was generally 
feit that there was no other existing organisation 
equally competent. 

The next meeting of the Council will be held, as 
usual, in Copenhagen, 


Electrometric Methods in Analytical Chemistry.' 


''T‘'MlK'rS’ yciirs ago ck'itKunolnc metJuKls of 
■* analysis were t(K) conijili'x for technical pur¬ 
poses. but the iniportHiUf ol ‘ hydrogen loii con¬ 
centration " U‘-<lirei led attention to them, with rt^sult- 
mg simplification. 

When a piece of silvt'r is dip{)ed in a solution, a 
solution pressure is e.\erted, silver ions lieing driven 
into solution until e<{uiiibruuu is estabh.shed between 
the osmotic pleasure of tfie ions in the solution and 
the .solution pressure of the silver. Ilydrogon behaves 
similarly, as dot's ihlonne It thus beeonu's pos'siblc 
to find a suitalde electrode for any reaction giving 
a change in valency 

In the reduction of jiotassiuin permanganate the 
electrolytic j>otuntial (») is given by tlie formula • 


0-0315 
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If the log ex]>n'ssion is kept constant there results 
a normal elecliodo In practice such an electrotle 
must be hondmied witii aiio wliuli clianges its 
potential during the tomse of tlie titration It is 
possible to titrate silver wiUi halides, suli)ludes, 
cyanides, ami tliiocsaiiates, and \icit versa. An 
intcrcsUng feature is the possibihlv of the simul¬ 
taneous titration of luilules m admixture, there being 
.successive falls of jiotential as eaeli is reacted upon 
by the silver solution. In tlie prc.seiK'c of protective 
colloids there is (d comse no ap}>arcnt prcs’ipitation. 
It is Intelesimg to note that fins does not niterlere 
with the litiation 

Protectiie colloids stop crystal growth and con- 
scipicntly increase soiiu'whaf the solubilitv of the 
precipitate Tins .solubility is usually so l<»\v that 
an increase of even loo per cent <locs not leail to 
appreciable onov.s. It thus l)ecomes possible to 
estimate direct Iv small amounts of metal in, say, blood 
serum. Certain organic substances, such as silver 
salvarsan, contain silver m such a form that it is not 
acted upon by ciilondes. l-se is nuulc of sulphides, 
the diameters of tlie ions of which are .such that 
monovalent cations of the dimensions of silver ions 
are unable to resist their nitlueuce. Ionic ilimensions 
play an important j)art in tletcrmining the insolubility 
of certain precipitates. 

Titrating zinc in acid .solution with potassium 
ferrocyanidc, curves not of the usual bi-Ioganthmic 
type arc obtained. The abnormality is due to small 
amounts of ferric iron. On filtering through alu¬ 
minium powder, reduction to ferrous iron takes place 
and normal curves are obtained. 

For nickel and cobalt in admixture electrometric 


> Synopsit of t paper presented to the Manchester Sectioos of the Society 
of Chemical Industry, Society ol Dyers and Colourists, Institute of Chembtry, . 
and the Manchester Literary and PhUosc^ical Sodety. on November a, hjr. 
Ptel. W, D. of the Technical Hi|h*di>ool, ZQocIl 


titration with poLassiiim cyanide js tlie best. The 
comph'X ions and '^Co(OH}(CN)5 are formed. 

The curves obtained yield no evidence of the forma¬ 
tion of intermediate complexes 

For oxidation arul rc'diiction titration.s a jiiatmised 
t'lcctrode is most satisfactory. Titanium may be 
eslimatcil very accurately in the pre.sence of iron after 
filtration through a cadmium powder filler iii an 
almosphercof carbon dioxide and subsetjuent titration 
with potassium dichroniatc. If a blank electrode is 
employed it is Iiabli' to become passive at the end 
of the titration, producing a sudtlen droj> of potential 
in.slcad of a rise. 

With regard to dye-slulf.s tiiere is little to add to 
the excellent methods of Kiiecht, but where eloctro- 
melric methods aie used, fiequent use is made of 
cadmium filtius for reduction Titrating primary 
aiuines in acid solution with sodium nitnte a sudden 
ris<' in potenti.il is obtameil with tlic first drop in 
excess of the latter 

For tlie estimation of free halogens an example 
was given of tlie estimation of o-i ])er <’ent of broniine 
in .sodium chlorate by distillation with by<h'nchlonc 
acid followed by tit:^^|on with nrseniogs^facKl. 

An especially res^^Bt elcctnxle estimation 

of insoluble o.xidesl^BbLaineil by passing an alloy 
of <)o per cent goliilfffti jo pci cent, coppi-r through 
a bnnsen flame, when it becomes co\’crctl with a tiun 
layer of a copper oxide 

In conductivity titrations the* conduclivitv usually 
changes sharply enough to indicate the end-point, 
but wheie weak acids are concerned care must be 
cxercisrsl. Use is made of a Wheatstone bridge 
and an alternating current The niilln'oltnieter 
may still be used by the introduction (.f a rotating 
switch, the poles in the solution being changed six 
to eight times a second. The current then becomes 
virtually a continuous one. The method is the best 
one for alkaloids and also for water in organic liquids. 
An example of the latter is the estimation of water 
in s4>-called absolute alcohol. A salt is addetl winch 
completely ionises in aqinxjus solution, e.g. potaasiuixi 
perchlorate. The alcohol is rapidly stirred and the 
conductivity measured. The solubility of the salt 
is a linear function of the water present, and from an 
examination of the curves obtained its content may 
be deduced. Conductivity methods arc excellent for 
deterniining and comparing the hardness of waters. 

The last few years has seen the replacement of 
electro-deposition methods by titration methods, and 
very accurate results may now be obtained even 
with the simplest equipment. The behaviour of 
titration electrodes requires further study, apd froib 
the work now being earried out on surface a^iwrpitioa 
and surface actkms in g^^ral. juGm^.^ogrets be 
expected in ' G. ^ 
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University and Educational. InteUi^ce. 

Cambridgb.—T he Right Honourable S. M, Bruce 
has been elected an honorary fellow of Trinity Hall. 
Mr. P. J. Durrant, Corpus Christi College, has been 
elected fellow and lecturer in natural sciences at 
Selwyn College. Mr. R. H. Fowler, Trinity College, 
has been appointed University lecturer in mathe¬ 
matics. 

The desk habitually used by Francis Maitland 
Balfour and afterwards by Sir Michael Foster—two 
of the chief fouiitlers of the Biological Schools of the 
University—has boon presented by Dr. Michael 
Foster to the Balfour I.ilirary. 

The Annual Report of the Special Board for 
Agriculture and Forestry shows a falling off in the 
number of students from the excessive numbers 
immediately after the War. Amongst the notable 
events in the year's working of the department arc 
included the completion of the purchase of the 
University farm, the foundation of the professorship 
of animal pathology, the organisation of the Horti¬ 
cultural J^cscarch Station, and the addition of 
Poultry Sections to the Animal Nutrition Institute 
and the Genetics Institute. 

Trinity College announces a research studentship 
open to graduates of lJniversiUc.s other than C-am- 
bridge. and also exhibitions open to students at 
present studying at Dornmion or Colonial Universities. 

Dukham. —The Newcastle and Gateshead Water 
Company have granted the sum of loo/ to Mr. B. 
Millard (Irifliths, lecturer in botany at Armstrong 
College, jNewi astlc upon Tyne, to enable him to 
carry out further r(\searchcs on the micro-flora 
(phytoplankton) and the h\drography of the smaller 
bocfies of fre.sli w.iter 

Kdinburgij —On November 12. the Right Hon. 
William Lyon Mackenzie Iving, Prime Mmister of 
Canada, and the lion. William Robertson Warren, 
Prune Minister of Newfoundland, received tiu* 
honorary i'legree of LL.D. At the close of tlie 
ceremony, Mr. Mackenzie King delivered a short 
address on tlu; Imperial Conference, which, he sai<l, 
had proceeded on soniui constitutional lines that 
would bo eudunrig m the development of the political 
evolution of the British Empire. 

Livkri’OOL, —The late Mr. William l^escott has 
bequeathed 20,000/. to the Univcr.sity to found a 
chair of agriculture or a chair for the furtherance of 
one or more of the following subjects, namely, the 
chemistry of agriculture, the cultivation of land, the 
care, breeding and raising of crops, the diseases of 
crops, or any other subject connected with agriculture. 
The University is given twelve months in which to 
decide whether or not it can accept this gift. 

Mr. William Horton has been appointed honorary 
lecturer in plant histology. 

ManchestiiK.—P rof. A. V. Hill has presented a 
sum of 200/, to endow a prize to be awarded for an 
essay on a biochemical subject. 

Mr. Edgar Morton has been appointed assistant 
lecturer in economic geology. 

The following have been elected to honorary 
research fellowships : Ur. E. D'Arcy McCrea, in 
physiology ; Mrs. Gertrude Robinson, in chemistry ; 
Mr. W. K. Slater, in chemical physiology. 


Thk Universities of Brussels, and Montreal both 
rep^t ..gift# of. radium amongw th^ benefaction# 
duringin a gift,. 


-of l&lgium, and the latter'has been entrusted b> 
the Government of the Province of Quebec .witl: 

According to the Medical Journal, honorary 
degrees will be conferred on November 24 by th* 
University of Paris on the iollowing distinguishei 
men of science: Sir J. J. Thoimon. Prof. Camill 
tiolgi. emeritus prt)fe.ssor in the University of Pavia 
Dr. W. W. Keen, formerly prot(*.ssor of .surgery in th 
Jefferstm College, Philatlelphi.i, and Prof. S. A 
Arrlienias, of Stockholm. 

A Clarence Grake fellowship, tenable for one yea 
by a British jjraduate of Oxford or Cambridge at am 
American university locateil betweim the Allegheny 
and Rocky Mountains, ha.s been loundeil by Mr. Graff 
an American banker nsidcnt ui London The objec 
of establisliing tJie itdlow.slup, which carries a stipenc 
of 250/. pins tuition fees, i.s “ to foster a lietter under 
standing in Great Britain of social conditions an( 
currents of opinion in the United States of America.’ 
The award will be made liy a commiltt'c consistim 
of the secretary of the Universities’ Bureau of th' 
Bntisli Empire, the director and assistant director 0 
the American t'nivcr.sity Union 111 Europe, and th' 
vice-chancellors of the Universities of Oxford am 
Cambridge, and preferenc.e will be givc-n to a studen 
of humanitarian stmlies. Earlier this year (May 5 
p. O21) we referred to the iouiidation of Henry P 
Davison scliolarslnps at Anienrnti universities fo 
Oxford and Cambrnlge men, and it is noteworthy tUa 
m each case the gtft.s have come from Americans 
They will help to swell tlie very .small number 0 
awards at American universities available to Britisl 
students compared with tlie 96 Rhodes scholarship 
at Oxford for Americans. 

Party politics have no place in the columns 0 
Nature, but we an* concerned with wlial i.s promise! 
or performed by our statesmen or poKticians 01 
behalf of scientific ]>rogress We are, therefore 
interested in the election address which Mr, H. G 
Wells, as Labour candidate for the University 0 
London constituency, has issued, together with 1 
report of a sficech on “ Socialism and the Scientifi 
Motive." The Labour Party believe-s, he says, ii 
science and in the scientific motive as a motiv 
altogether superior to profit-seeking. He appeals t 
university people as people who know something 0 
the work of scientific investigators, artists, men 0 
letters, teachers, and medical men* who know tba 
none of these work for profit or on the profiteerin, 
system, but for service, and that the work they do i 
infinitely better aiul more devoted than the wor 
that men do for the proiit-makmg motive. Thi 
knowledge should enable them to see that if, i: 
accordance with the doctrines of Labour Part 
Socialism, collective ownership were to replace privat 
ownership in nearly all the common interests am 
services of the community, these things would b 
better managed, especially as the La^ur Part; 
recognises " the supreme need of scientific knowledg 
and the iieceasary leadership of professionally trainei 
men , . . and teachers." The argument is no 
altogctlier convincing, but Mr. Wells is at any rat 
capable of the philosophic point of view, and if h 
controlled the policy of the Labour Party, universitie 
would not need to fear inconshicratc treatment a 
the hands of a Labour Government. One wonden 
however, how far his attitude would be likely to b 
adopted by the people who would determine th 
policy of such a government. Some of the remark 
by labour members in the House of Common 
.'debate on the. Oxford and Cambridge Universitie 
^Bill were tl^ reverse of. reassuring on thi# point. 



778 


NATURE 


[November 24, 1923 


Societies and Academies. 

London. 

Royal Society, November 15.—Sir William Bragg 
md G. T. Morgan : C rystal structure and cliemical 
■onstitution of basic ijcryliium acetate and propionate, 
^asic beryllium acetate is shown by X-niy analysis 
o be a highly co-onimuted compound. The intjlccule 
s a perfect tetrahedron, having an oxygen at the 
centre, a beryllium alone at <*ach corner, and an 
icetyl group associated with each edge. The 
:rj’stallinc stnuturc is the same a.s that of duiinond. 
The propionate forms a mitnochmc crystal. The 
iropyl group can no longer be arranged so a.s to 
)Osscss a plane of symmetry, as in tlie i:ase ol the 
icetyl: and in consequence the symmetry is much 
ess.—G. I. Taylor: E.vpcnnients on the motion of 
lolid bodic.s in rotating tluids C. Jackson: In- 
/estigations on ]>aramagnc1ism at low temperatures. 
Pt. 1 , Powdered substances, 'I'lie following pira* 
nagneticsubslances have been investigated fromatnio- 
>pheric lemperaluie down to the lowest tempevature 
jbtamable with lujuid hydrogen (alxnit K) : 
iiihydrous suljihates, lieptahydrated sulphates and 
immomum double suljfhat<*s ol coUdt, nickel, and 
ferrous iron. 'I'iiese sulistanees follow the Weiss 
aw x{T -I id relatively high temperatures, 

3ut at the lowest temperatures, (i) susceptibility 
ncreases more rapidly with fall in teinjK'raturc than 
iS given by Weiss law, and {2) the cuise of ijx against 
r liOHsesses a jiomt ol inflection ; a maxiinuni and 
i minimum value ol susceptibililv occur in tlie 
region of lowest temperatures Pi. li. Crystals 
The principal susceptibilities of e.ryslals of cobalt 
ammonium sulphate and mckcl sulpiialc (liopla- 
Kydr.iie) lutve been (ietcTiiuneil over a temficrature 
range of 2<>o'’ K down to 14 ' K. The ('uric constant 
C IS same foVeaciiof the prim ipaLsusccptibilitiesof any 
cry.stul. X>e\'iatioiis from the Weiss law in tlie case of 
cobalt ammonium sulphate fall into catec|i|k (1) 
above, while those of nickel .siiljihatc fall into «|Hory 
(2).— L, C. Jackson and H Kamcrtingh HpB«s: 
The magnetic properties oi some jxuagjj^ictic 
double suipluiti’s at low temperatures, 'JTic rrfngnctic 
isusceptibilities of pc'wdorcd cobalt p()ta.ssium sulphate, 
cobalt rubuliutii sulpli.itc, manganc.se ammonium 
sulphate, have been measured at temjicratures from 
atmo.spheric temperature down to about 14® K. 
The two cobalt compounds confirm the results given 
above for cobalt ammonium sulphate. Manganese 
ammonium sulphate obeys tlic Cune law, xT =const., 
down, to the lowest temperature investigated. This 
result tits well with the known behaviour of other 
manganese salts, showing that in this scries of com¬ 
pounds tiic substance follows (’uric's law more 
closely the greater its ” magnetic dilution."—H. 11 . 
Potter : Some experiments on the ]jroportionalily of 
mass and weigfit. The gravitational accclcratums 
of lead, steel, ammonium fluondc, bismuth, paraffin 
wax, duralumin, and mahogany have lieen compared 
with that ot brass, and no <lif?crence greater tlian 
that attributable to experimental error has been 
found. An accuracy ot one part 111 50,000 lias been 
obtained. Special attention has been given to two 
substances, animonunn tluonde and panilfin wax, 
which have large hydrogen contents.—Lord Rayleigh : 
Further studic.s on the glow of iiUosphorus and its 
extinction by moist oxygen. The velocity of blast 
necessary to blow away the glow oi 
increaae.s enormously with rise of temj^rature.. On 
the other band it is enormously diminished by- 
enriching the air blast with oxygen. In either case 
the range escamined was of order 1000 times. This,^ 


velocity of blast measures rate of propagation upr 
stream of glow throi^h mixture of phosphorus 
vapour and oxygen. Where the velocity is T^uced> 
by cooling or Dy adding oxygen, to less than i 
cm./sec., Sie condition of extinction is approached. 
From this vicwxKunt the known extinction by moist 
oxygen alone is the limiting case of slow propagation. 
Hence extinction is due to failure of the process 
causing x)ro[)agation, x^robably a catalytic action of 
prcxluctii of combustion. Excc.ss oxygen, like other 
inhibiting substances, " poisons " these products.— 
H. .A. Wilson: An cxx^erimenl on the origin of the 
earth’s magnetic field,—H. Robinson : The secondary 
corpuscular ray.s produced by homogeneous X-rays. 
The Kobinson-Rawhnson method ot investigating 
vcloritics of secondary cathode rays jiroduced by 
X-rays has been developed with the view of increased 
accuracy. Special attention has beien paid to homo¬ 
geneity of the pnmary X-ray beam. The velocities 
of secondary electrons are measured by dcfl<‘xion in 
the iiiagnelic field of a pair of large Helmholtz coils. 
The copper Ka ray.s arc used as primary X-radiation. 
Five of the N alisorption edges of bismuth have been 
measured, the remaining twt) nut being separated 
from the O imgs. All live M edges liave liceii 
measured for atoms as light as tung.sten. The f, 
hunts liavc been measured as far as eopjXT, and the 
K limits to oxygen. Progressive changes occur 
along the senes ol elements in the relative mlcnsities 
of different members of the same group.—J. W. 
Gifiord, with an introduction by T Lowry: 

Some refr.vctivc nuliu's of benzene and (yclohexano. 

- J. A. V. Butler: A note on the signilicance of the 
electrode potential. A Ihcnnodynanueal aigumcut 
given ui Heyrov.sky's juiper on the significance of 
the electnxh- potential contains stages of the cyclic 
process emidoyed which arc irreversible; Iieiue the 
eouclusioiis are erroneous. Wlien the cyclic pro¬ 
cess IS conducted reversibly, the .sum of the differ¬ 
ences of J^fntial round llic cycle is zero ; therefore 
no infcwSj^ion regarding the relations between 
the elcyfK'c ]>olenlia)s and the various chemical 
cquilibi^m constants is obtained by the use of 
a cyclic process of this kind. 

Mineralogical Society, NovdtSjfjT 6 (.Anniversary 
mce.lmg).—Hr. A. Hutchinsoif president, in tlie chair. 
—T.. J. Spencer : F.ucUse and jilatiinnu from diamond- 
washings in lirilish Guiana. Small disks resembling 
fossil corals consist of a radial aggregation of cuclase 
crystals so arranged that the plane of symmetry is 
always ])arallel to the surlace of the disk. These, 
together with tourmabne, diamond, gold, and 
platinum, were found in the conglomerates near the 
Kaicteur Falls on the Potaro River. Platinum has 
not hitherto been recorded from Briti.sh (haana.— 
JJ. E. Buckley: Some anomalous optical properties 
of fresihly-prcpared mixed crystals of the Seignette 
salts. In the orthorhombic and isomorphous Sei- 
gnettc salts the .sodium-potassium tartrate has the 
optic axial plane parallel to the brachy-pinacoid, 
whilst in the sodium-ammonium salt it is parallel to 
the macropinacoid. Mixed crystals of the two salts 
show, as would be expected, the optic axes for 
different colours in two planes at right angles (as in 
brookite). but only after the crystals have been 
prepared for some time. Freshly-prepared mixed 
crystals exliibit crossed dispersion of the monoclinic 
type (as in borax). A maximum angle of ;75®^tweeii 
the axial plane.s for red and violet 
cry.staLs containing 45 per cent. soaikjHp^sium 
tartrate. On startding, the axial slowly 

migrate to the planes of 

is estab^shi^ in ftxjm this 
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being hastened hy increasing the temperature.— 
N. T. Belaiew : On the genesis of Widmanstatten 
sti^cture in meteorites and in terrestrial alloys. The 
Widmanstatten structure belongs to the triad of 
secondary structures, the other two Ixjing the struc¬ 
ture of large crystals and the network structure. 
Under suitiible conditions cither of these structures 
may occur in iron-carhon alloys or in any other 
alloys crptallising in the lacc-cenlred cubic lattice 
and exhilwting the same kind of eqiiihbnnm diagram. 
As the diagram of the iron-nickel alloys is quite 
similar to that of iron-carbon, the siime kind oi 
crystallisation may be expected in both aises and 
also in meteorites. The well-known Widmanstatten 
figure.s in metcontes arc also arranged in a Wid¬ 
manstatten structure, ami the conditions to which 
they owe their appearance arc a very slow cooling 
after solidification in the granulation zone and a 
relatively rapid separation oi the con.stiluents after¬ 
wards in the zone of scc’ond<iry crystaIlLs.ition loading 
to their lodging themselves parallel to the oclalicdral 
planes in every granula.—J-. K Wilberforce; Illus¬ 
tration and detection of inclined iuul horizontal 
di.spersion m bi-axial i-rystals If the <iptic picture 
of an ordinary bi-axial crystal is viewed through a 
jirism the rehacling etlge of winch is parallel or 
perpendicular to the axial plane, the apjH*arancos 
ciiaractcristic ot horizontal and mchnod dis]>ersion 
rcsjxictivcly arc produced Such tluspersions in a 
crystal, if too small to be detected by direct obsiTva- 
tion, can be discoveied by tints using a ]>nsni ol small 
angle alternately to remioice and oppose them, and 
noting the want of symmetry in the effects jiroditcod. 
—A. Russell • (,)n tlie occurrence of the rare mineral 
nadontc in Cornwall. <iml of beraunite (clcononte) in 
Co. Cork, lielaiul A single specimen of the nu’c 
mineral nadontc w.is tound at th(' small antimony 
mine liod.innon, St. I'.ndellKUj, Cornwall. It forms 
aggregates of nearly s<juarc platy cry'stals. trans¬ 
parent, of a ycllowisii-brown to reddish-l>rown colour, 
occupying a cu\-ity in iibrous jamesomte. The 
crj'stals are coinlnuatioiis of a (loo) and r {130) and 
arc twinned on I (011). A very well-delmcd siicuincn 
of the variety of beraunite known as elcouoritc, found 
at the iron and manganese mine of Roury Glen, 
GUndorc, Co. Cork, coiwists of a mass of diverging 
fibrou.s crystals <jt a rcddi.sh-brown colour, between 
walls of liinonitc Tlio fibres are elongated m the 
direction of the h axis and show very strong plco- 
chroisrn.—A. 1 *'. Hallimond and F. li. Ennos: On 
stilpnomelanc, from North Wales. A dark scaly 
vein-mineral, strongly resembling biotitc, proves 
on analysis to contain very little jiotash, and is 
very similar m physical projiertics to slilpnoincUuie 
from Moravia. The composition appears to be 
6Si0j'2FeaO3*2FcO-3H20; sp.g. 2*85; apparently 
uniaxial; 0=1*687, 6=1*595; pleochroic, o=dark 
brown, e =pale yellow , brittle, with eminent basal 
cleavage and marked cleavage normal to this, yielding 
plcocliroic chips; H =3*5 ; insoluble in hot N/2HCI. 
—G. T. prior: On the chemical composition of the 
Ashdon meteorite : This meteoric stone which fell 
at Ashdon near Saffron Walden, Essex, on March y, 
1923, is a white hypensthenc-chondrite containing 
8J per cent, of mckchferou.s iron in which the ratio 
of iron to mckcl Is about ft to i. 


Cambridge. 

PhUoiophical Society, October 29.—Mr. C. T. 
Heycock, president, in the chair.—^W. J. Harrison: 
On the ixiotion of spheres, ditulaf and elliptic 
cylinder thi^ugii. viscous^ fluidy<~*-E. MUse: <!)& 
tM d^vafioa m ^ traAs^r of c^iation< 


and their app^ation to tlie interior of a star.—F. P. 
White: (1) The conics tlirough fives of six points. 
(2) Certain nets of plane curves.—C. G. Darwin and 
k. H. Fowler: Some refinements of the theory of 
dissociation equilibria.—^J. C. Burkill: The funda¬ 
mental theorem of Uenjoy integration.—D. R. 
Hartree: On the correction for non-uniformity of 
field in experiments on the magnetic deflexion of 
/l-rays.—^T. M. Cherry : On tlie solution of certain 
difference equations.—W. Burnside: On the formul® 
of one-dimcnsional kinematics.- AV. P. MUne: Note 
oil tlie twelve points of intersection of a quadri- 
quadric curve with a cubic surface - E. S. Bieler: 
Tlic effect of deviations from the inverse .square law- 
on the soiltering of a-pailicles —-W. M. 11 . Greaves : 
The stability ol the periodic states of the triodc 
oscillator.— 1 >. Keilin : Tlic stiucture and Hfc-history 
oi Lipolropha n.g , a new t\’pe of Schuogregarine, 
parasitic in the f.it body of a dipterous lari'a (Systenus). 

MANCHESTJ'-R. 

Literary and Philosophical Society, November 6.— 
R. U. Thouless : The psycho'gcilv.mic ]ihcnomcnon. 
Tlic psycho-galvanic phenomenon is tlie change which 
takes platA' in Iht? iKsbly resist.mcc during emotion, 
ll may be measured by plicing electrodes on the 
palm atul kick ol the hand, ami bal.inemg the resist¬ 
ance so obtained m a Wlieutstom' briclge circuit. 
The threat to prick tiie sul>jec:t witii a pin may 
produce a reduction of more than 1000 ohms in a 
total re.sistancc of 12,000 olims. The exact physio¬ 
logical change producing tins result is not known, 
but wc arc cleaily measuring one of the many iu- 
voluntary hcKhly changes wincJi accompany emotion. 
One person may react much more readily than 
another. Possibly this may be due to differences in 
tcnipcraTneiit or tosueli prosaic causes as differences iu 
tlie dryness of the skm Similarly, dillereaccs in the 
resistance changes of the same jx'rson on different 
days arc as likely to be due to siiniilo physiological 
cliangcs as to dilterence.s m liis mood. Wliat may 
reasonably be assumed is that one person during 
tlic course of one sitting giv(i.s greater resistance 
cliangcs for greater emotion and vice versa ; though 
after a resistance change, there is a long period of 
slow recovery, and the extent of a new deflexion 
probably depends m part on what stage in recovery 
lias been reached. 

Paris. 

Academy of Sciences, October 29.—M. Albin 
Haller in the chair.—The president announced the 
death of M. .Maurice Leblanc, member of the section 
for the application of Science to Industry.—J. 
Costantin and 1 .. Dufour: A sci'undary disease of 
the oak caused by Polyporus [Phethnns) rubriporus. 
The growth of this fungus is very slow, attacking 
the tree always near the .soil level. Uet.ails are given 
of thirty-two trees attacked by this disease. Owing 
to its slow growth and the fact that the fungus 
can enter tlie tree only at a damaged spot, the 
disease is unlikely to prove troublesome. — Viggo 
Brun: The direct .study of Kicinann's f{x). —A. 
Guillet: Tlic mechanical tletcrmination of the relative 
course of two pendulums. A comparator with a 
chronometrio motor.—A. Damiens : The dynamic 
allotropy of mercuric iodide. The author has repeated 
some recent experiments of Smits and Bokhorst on 
the change of the red into the yellow varieties of 
mercuric iodide. While the experimental results 
agree, under certain conditions, the author's inter- 
I^tation differs entirely from that of the above 
workers. The necessity for a new theory of allotropy 
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docs not appear to be proved, and the characteristics 
resented by the allotropy of mercuric iodide can 
e readily explained the usually accepted theory. 
—Rcn6 Audubert: 'Hic action of light on metal 
electrodes with small solution pressures.—Andr6 
Graire: The estimation of sulphomtric and sulplnv 
nitrous acids. Nojie of the methods of analysis 
of commercial pnjdiicis in general use gives satis¬ 
factory results. 'l‘he :ui(hor gives a preference to 
the Schloesing method with h'rrous chloride.—^M. 
Bourguel: Tin- action of sodium amide on the 
chlorides derived from an aldehyde or a ketone by 
the use of phosphorus pent.-K lihinde. Sodium amide 
is a more satislaclory reagent for the removal of 
hydrochloric acid from these chlorine compounds 
than dry potash or alcoholic potash. Tlic yields are 
higher and the jiroducts purer. -V. Cr^mieu : The 
variation in the composition of gases sixmtancously 
evolved from 1h<‘rni.il springs produced by earth¬ 
quakes.—V. Agafonoff: The Innit of ilie accumulation 
of humus in soils, witlt reference to observations on 
soils of the NiCvrc. - Pontier: Tin* fossil elephants 
of England : the mammoth in England and in the 
North Sea.' -V. Lubimenko and Mmc. S. Fichtenholz • 
Contribution to Uhj study o! the physiological r 61 e 
of the nervation ol leaves. The mam function of 
the nervation of the leaf is the mechanical siqiport 
of the limb. 'J'lie transjioi't of water is only a minor 
function.--iC. Aube! and E. Wurmser : 'i'hc Jorniation 
of glucose at the expense of alaumc and of lactic 
and pyruvic acids. Expcnnicuts on dogs proved 
that 92 per cent, ol alanine and lactic acid arc 
transformed by the animal into glucose, but tJiat in 
the most favouraiilc case only i>o per cent, of the 
pyruvic acid underwent this tr.insforniation.--A. 
Quidorand Marcel A. Hirubel; The psycho-physiology 
of tlic visual phenomena in animals.—H. Barthtiemy; 
The imprtjgnntion of tlic uterine eggs of Rana fusca 
and of Bv.fo vulguns niter immersion in water or in 
aqueous .solutions of common salt.-- J. Bridffc and 
A. Donatien: Tlie inicni-orgamsm ot contagions 
agalaxy and it.s culture in vUro. Cultures of this 
organism have been made in tubes, details of the 
technique followed being given. Tlic activity of the 
cultures was proved by experiments on sheep and 
goats. The organism was visible alter .staining by 
the slow mctliod of (iienisu, after fixing the colour 
{May-Grtinwfild),—MM. Broeq-Rousseau, Forgeot, ami 
Urbaifl : Serotherapy agaimst glanders in the horse. 


Official Publications Received. 

Mlnlxtry of WimiJi’i!, K^rj lU, Oinstnimnln and Kwln*iim Hpr\ire 
K«porl on Uni FihJu'i k-m u| Kk.v()(. for tliP T«ir H>22. Jly O. 'V PHjp't. 
vl+41' (I’uHo Uovoniiiiniil riililiiHliolwOllie*') FT J» 

ITrlverwUy O'U' Hi’ "t NoiUi Wwli*).. I'alcnilar for SMtsioiiM HW2-"3 and 
111^3-34. I’p. ■l-’.'i. (UiiiiKar.) 


anft PaUriWtiou.^H. V. H. Knibbi: Thn Oa* Vllni Thnory of Ovarvolt- 
w.—U R. EvasM: The Inflneiicti of Obttni^Ure Fihot in Anodio 

PtDCRSiM. 

iMfriTCTf! or AcruARiRR, at; r>.—J. H. Laing; Notea on the Industrial 
AMuranr« Act, 10i.S. 

Kovai. Hamitakv Inatititr, at Mins M. A. Payne: Sanitary Beliof 
Work In KiiRsiA. 

AHiHrorciiAN StN-iKiv (attlniv'ersity of London Club), stS.— Prof. J. W. 

tCniie llflli-ctioii* on th<' Intidi.'ncti of Mutbematice ; Physlual 
.Siiemtatiini In J'iiilosnphy 

RtnAi. SaiiKTv ni- Mkoujni^ (<XlontoliJt.'y SooUoti), at 8.—A. T. Pitta: 
(l)p)l»eniiyiiH:yhtof Mttndlblr ; (-') IV'iitiRiTiniH C.vsta|ij«i’niiUyanBiDg 
ftotn a Hii|wrniinN*raiy TiMttli .1 O Tiinn'r hikI otImrK: Diicuasion ou 
I'yunliii'a, Ita I’ti‘\Hntion hihI Treat iiiuut 

Tl'ESDAY, Novkuhi-h 27. 

Kovai So< irrv <*k Ainx (lloniinioris ruU Colonies Sflctluii), st 4.30.— 
ViHeiHiiit llumliRtii The Wi'nt 1 
ItovAi Soctieiv MI' Mkok-jkf., ut U —(leiitinil Meeting. 

Imstiiotjom <>k Atni>v<)iMi.E Hy(<iNi:».tis (at Iiistiiutum of Mechanical 
Kni'iniu'm), atH.30 IlejnonstiAtnin Miid UlM'iissiun of Ignition SyHtamH. 
ItolAl. PHoriHittACUtO SlX'lKTY (IF (iKEAT llRirAIN, ul 7.- Dr E. K, 
.Vldiis • CliAnii.stiy and the Motion Pit liire 
Otticai. HiK’iKTr (at Ini(>erial Cnllogi' ot Science and TeclmoloKy), at 8.— 
Ill M. von Rohr. Conttihiifions t,u the Umtorv ol tlie Sjieotacle Traile 
lioni the ICdiiHiyt Time'i to Thomax VoUIirh ApiieiiraHCB (Thoin.ie 
timng Otidion; 

HuVAf AKriiKoi'oKxaoAi. Ixsiihti' (S)>c-cib 1 Me«tiiig)(at Rovai Society), 
at K.l.'>_Di K. H Hunt' HydeniUt<l 0.diii Buimli. and tlieir 
SlgnilieaiK-e 

iVElifiKHliAy, Ni.vfcMiiKK 28, 

Rovai, MickowMi'K u S<H,ii,n (Indiu.liml Al>t>li(.atioiis Hi’< Inm), ut 7.— 
J. It Kainiiid* l.ectnre Di'nioimli.iUoii - In S. H Uuikiiinu: Tlie 
Ai>|>li('atioii ol the MiooM'ojei to liiiltistrril liimwi. 0 A. Newtoti: 
The Mirr<et(-o|ie in Uia KxitniinHtion <>1 (loixIeuMi'd Milk 
Rovai. .SiK it.r» OF AiiH. at S. Sir Ih-nry .1 (iuinam. The Klh'ct of 
.Him, Sin. 011(1 Olieii Airhii the Tuiatiiien! of Disease 
lluniHii |’.xu*iiOMM.i( At. HociF.TV l.Meiliciil Nc'1'1 loll) (hI Itoyol Society of 
Mediciiu*), i(t Di M I* Kder I’hc Slui« ol Dmtth. 

■r«(7.'.s-/»n, NoMMiiiii -i.* 

IveiMit'iioK OF Mi.sivo iisi.iNMKs (AiiiHial Dciicifil Meetini;) (at (leo- 
I'll Hoc'.it) -i- JO-so i M }■],,( 11 W Dtiiii Ilydinniic Mowngc 
.i: til. li.il/' : (Ml UpAiiiiside (’(dlieiiex I'lof. it N Moss. Hnjiiii 
Ktlccls of llijjli Aii-teni|ie(.itiiics iifioii the .Mliiei. T. D .loiK's : 
.Stiiilo TemjK-ittltiiev in Smith Wales, including I’eiiiliiolicsliite —fl. 
Coil's The Sis'cilic He.it ol CiniI - Sir Wiltiidii Mills. Tlic Pysifioii yf 
Mechiiiocal Knumeet ini' in Collieiy l I|h'Ih1'Ioiix 
M enu Ai. omi RKs 111 - Si'homi<. Asvk ia tioN (hI i I ChandoK Slrret'. W.t), 
Hi. - in. II OicJiton Miller, Di II C. Caim'ioit, mid otlieix: 
l>Hciishions un The Sei\oiis Child. 

Ilci^At Akuonaiith Ai. Socivn (.it llojiil Houely of Ails), at 
Ma^lor R II. Miiyo . The l>(‘vi'lo\,iiiont of Uii:Ii-sjiec() AiitTiifi, 

Rovai. SoriETv or .Mxincir* (llnliexiloaiv ami Climatology HectmtO. at 
'.30 l)i C W ami otliiVK. Discuh'.ioii nn Ditiivsii 

Puvnii-Ai Hocinv or l.oni>oN Kvu Ins'iimitkin of Kifitukai, 
ICsoiNF»KH(at IimliUitmiiof Kleetneiii Etigniecit). hI f. 30 and 8 • S. (1. 
iRywn, Cinit. 1’ I* RcKeislcy, Piof C L. Moitnscmi, I’rof .1. 'J’. 
MacUregm Mama, I’lof K .Mailett, L (,’. J’nciH’k, U. L rorl#r. Prof. 
A 0 lUnVinn. E K fiHinteniaii, imd <1. A. SiiUiinlaiid • DiBrussion on 
jAHid Spoiikeia for Windeas iind Other I'lirjHJSM. 

PRiDAT, Nom«miik.r »0. 

Rovai. Soriurv, at. 4. .tnniverKiity. 

InarirniioK or MFitusitHi. KsiiiSbKHa, at (!.- Pnif. A. L. Wtiilanby: 
Olyile Mannu Oii'Bngiiiea. 

UoF At. l’noTo(.R.\i*mi- OF OuRAV Rri TAix, Rt T.—A. J. Uull The 

Weald, its Hennery and HtrUeture. 

.ItiNioK iKarmiTiiiN or KuniHEisBa, at 7,n0 —8. C. Hauiidevs: Nolen on 
liealKii of ParalDn Motoi.-i. 

fiArVnnAY, Dw-fishfr 1. 

Oii.vKirr WnjTK PaLLowairiP (at n Queen Hoiiare, W.C’ 2), nt 3." P. li. 8. 
Ualfour: Tiww and Piijwm H yf Uie North-WiiHt Paclllc Coast. 

PUBLIC UECTUKKBs 

SATUltDAY, Nuvemiikk 24. 


Diary of Societies. 

MdNIKlY, .\ovF,MHKH ;'6 

Fakaoat SfKiiFTi (.it Instltiitiun of Electrical Bngiurt*rsX at :i.- (iTOnial 
r>lscnH«loit on EleetTiKlr React liina and K<|iii!ilniA.’ Ilirt I OundiDona 
of Equilibrium at Rncrsible KlecIroiW, Dr. K. h Jtideal: Intio- 
duetory AddresR—The WechHinsm of the Hrtvi'rnihh* Khs'lnHln Pnd 
K. IRtlnmnn. UMit^loniiiKlReductionPolentlatsot OignuieCMmponnda 
—iJr. .1. ileyriivito: Tli« I’l.wxs at the McrcHr)'-droi>j>ing Cathode 
I^rt 1. Tlie Dejlijlbn of Metals. I’rof. A. W. Poiter' KotAioiithn 
Standardlaution WFlic Sign oi the I’ylenlml. Di .7. N. Ihlng* Tim 
l>f tommiuf lull of AlJlnity Constants by the Hydrogen and (jniiihydrane 
Bl<H.’troili*a. —Pitrt.. K. ihiiir. Klectrode-Potontiais on Noii-AquaouH 
Hohitionr.—M. Shlkata ' Cinaetitiat ion (Vila and Rli>ctrylyMm(>fHodmm 
Kthoxide Solutions.—J A V. IJiitler: Sindies m Helwojpmeoui 
Rttuliibrium. Part 11. The Kinetic Inleriiretation of the Nenwt Theory 
of E.M.F. Part IH A Kinetic Theurj of RfFWailile OikUtion 
Poteatiula at Inert Electmdtw.—At S.30.—Part 11. IrrrvrmWe ElBO- 
^rode Phenuinana,—Pnf. A. J. AUniand and H. J. T. Bllisgham: 
izitioduetory Addrtw.—Pruf. A. ^ti; nocuWBotivABQiuuoriiiB, 


HobnUiUH MoaauM (Forest Hill), at .1.80.-Miss II. Goodyear: The 
lt(HnancA of the Highways. 

TCESJiAY, NovaMniin 27. 

KiHo’a CoLLKO*. at 5.30.- Mias Hilda D. Oskeley : The Bootg of Early 
CIreuk PhihwoRliy: Rnhgious. 

Unii BHHiTV Ci«.i.fcoF, nl .-'.311 —W. .1 Perry: 'The ran-Pacitlo Congr«R8. 
IKEXJNKSI'A y, SovbMBKU 28. 

ItoTAb InaTiTUT* «r I'iiumc Heai.th, ut 4.—-Mj»s K. Platt: Prob- 
l«iw lu ralaUan to Health In the Tropica. 

7’Jfl/itSHAy, NoYRMBnii 80. 

LoHimk Hciioob or EcnKuMifK, at .'i.81).—G. K. Clark: Holland and 
llohiUimand Buiope(L,eagUfi of Nations Uidou UetureX ^ , ,, 
UNivsnan'v CoLtnoa, at 6.3(1.—Hir Wiillam J. Collins: The Ltfa and 

Doctrine of SlfBdwlnGhadwiok,^ ^ , .v 

.^xniitDAr. Oicnan 1 ^''^. 

’HoMiHAM KtMdx--(iroMt S. uubgan: The 
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SATURDAY, DECEMBER i, igz3. 
CONTEfJTS. 

Industrial Science . ... 

Popular Astronomy. 

Oceanography. By Dr. Jobs, Schmidt 

Preventive Medicine. 

Our Bookshelf. 

Letters to the Editor 

Dutch iVinliiluni ()hsctvatic)n^ in Suhmarines. -Dr. 

J. J. A. Muller. 

Thi* True Relation of Kinstein’s to Ncwlon’vlyjuations 
ofMotum. —Dr Ludwik SUberstein 
The Influence of B.irnmctrir Pressure on the Specific 
(Jravity of the Surface Water in Imli.in Seas. 
Utux'raMf .)—Major R. B. Seymour 

Sewell. 

Speciral Senes in the OxyRcn tiroup.—Profs. J. J. 

Hopfield and R. T. Birge .... 
Identification of I'xire (Organic Gunpoundsw—W. A. 

Silvester ; J. F. T.. 

Af/tan/At mtutana on Hampstead Ilealh. J. 
Ramsbottom ....... 

Insociiciiles. - Lp de Costobadie; Dr. James 
Ritchie; Frodk J. Stubbs .... 

A .Sugneslcd Moritflcation of*' I’roton” to “ Proulon” 
as a Memorial to Willnam I'roui.—Prof. Arthur 

Wesley Browne. 

An Uncommon Type of Cloud.—G. M. B. Dobsoa; 

Dr. William J. S. Lockyer • . . . 

National Certificates in Chemistry.—Richard B. 

Pilcher; The Writer of the Article 
Zoological Bihliofjrapiiy.—T. Sheppard, Dr. F. A. 

Bather, F.R.S. 

A Stindard Sysleni for Sctontifk and Technical 
P«b[ications.--J. F. Pownall .... 

A Tossil Caildis»cAsc.—Prof T. D. A. Cockerell 
Hormones. By Prof. E. H. Starline, C.M.G., 

F.RS.: 

The Equation of Van der Waals. By J. H. Jeans, 

Sec. k S. 

The Nerves of Plants. By Prof. Henry H. Dixon, 

F.RS. 

Obituary ;— 

Mrs. Hertha Ayrton. By Prof. Henry E. 

Armstronei F.RS. 

Dr. J. E. Stead, F.R.S. By Prof. H. C. H. 

Carpenter, F. R. S.. 

M. Maurice Leblanc. By A. R. 

Current Topics and Events. 

Our Astronomical Column. 

Research Items. 

School Geography. By J. Martin .... 
Tranmort and its Indebtedness to Science 
The Future of the Imp^ial Institute 
University aud Educational Intelligence . 

Societies and Academies. 

Official Publications Received . ... 

Diary of Societies. 


Mdiiotial and Pullisking Offices ; 

MACMILLAN fe- CO., LTD., 

ST. MARTIN'S STREET, LONDON, W,C. 2 . 

T.l.p.phle XddrMi; PHUSlJ 143 NDON. ’ ■ ;' 

•TelMJwiHodibw/OeRSARDWW.'*^^ 


liulustrial Science. 

T he appearance of the eighth annual report of 
the Department for Scientific and Industrial 
Research bring.s with it the reminder that time passes, 
and tells of much u.seful work performed. As usual, the 
report w divided into three .sections: the report of the 
Committe^e of Council, the report of the Advisory 
Council of the Committee, and a summary of the work 
of the Research Boards and Committees of the Depart¬ 
ment with numerou.s appendices. The first section, in 
the main a formal re.sume of tiic work done, records 
with apjmrent satisfaction a reduction of tlie estimates 
by some 20,000/., a regrettable fact, in spite of the 
urgent need for economy, for wise expenditure in the 
application of science to present conditions might 
easily result in savings of far greater amount. After 
rcferenix* to the valual)Ie work of the co-ordinating 
research boards established to connect the work of the 
scientific departments in tlie various .services, both 
together and also with university and other scientific 
activities, the report directs attention to the fact .that 
the Rc.search Associations, supported out of the 
Million Fund, are approaching the end of the five years 
for which grants were made, and states the policy 
which, on the advice of the Advisory Council, has been 
adopted. “ It must not be assumed,” the report con¬ 
tinues, “ that further financial assistance will be 
recommended in every case. There will hhve to be 
ample proof that the industry is unable immediately 
to shoulder the entire re.spon.sibility, and further aid 
will only be given if the industry concerned is prepared 
to make a rapidly increasing effort towards complete 
responsibility.” 

Another direction in which the committee has taken 
an interesting step in its task of co-ordinating the 
scientific activities of the government departments is 
in the promotion of a joint exhibit at the British 
Empire Exhibition next year. After various con¬ 
sultations it has been agreed that there should be a 
central building in which the government departments 
wncemed will arrange their exhibits, working in con¬ 
junction with a committee organised by the Deport¬ 
ment of Overseas Trade, while the Royal Society, 
financed by a grant from funds allocated by govern¬ 
ment, has assumed responsibility for an exhibit illus¬ 
trating recent advances in pure science. 

The report also records the fact that the French 
Government has established under the Minister of 
Public Instruction an Office National des Rechtrehes 
Scimiijiques ei IndusirieUes et des Inventions, having 
objects much resembling those of the Department. 
Turning no^ to the report of the Advi.sory Council, 
ground covered is ver)r extensive, the Research 
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Associations, the co-ordinating boards, the research 
boards, the National Physical Laboratory, the various 
other research institutions, and the organisation con¬ 
trolling grants to individual workers, are all passed in 
review. On the whole the record is one of continuous 
progress. Difficulties liave been oven'ome and ad¬ 
vances made in many diredions. The Fuel Research 
Board has been weakened by tlie retirement of Sir 
George Beilby, who has for seven years guided its 
activities “and laid tiie foundations of a structure of 
new knowledge of great significance for the health and 
industrial welfare of this countr}'.’' Dr. J^ainder 
succeed.s him as director, while Sir Richard Threlfall 
becomes chairman of the Board. Tlie gratifying fuel 
i.s recorded that, at the Interneti(»nal (onierenre on 
Radio-Te!egraj)iiy at Brussels last year, the programme 
of work prcjiared for llie IfrilLsh delegates by the 
Radio Rescarcii Board found a ready acceptance as 
the basi.s of international research. 

The appointment of Sir William Bragg lo the 
Fullerian professorsiiifj at tlie Royal Institution is 
noted, and the urrungemenU by which iic is to liave the 
help of a staff of skilled a.ssistants are referred to. 
Both he and llie .\dvis()ry Count ii ;ire Uj Ih* con¬ 
gratulated on tills ; we may look forward to the 
Royal In.stitution und the Du\'\-h'araday Laboratory 
becoming tlic liirthplace of a .series of discoverie.s no 
less notable, than those which have already made its 
name famous in the annals of science. 

The committee which, in ro-operalion with the 
railway companies, has l^ccn set up under the chair¬ 
manship of Sir Alfred ICwing to investigate the strc.sscs 
on railway bridge.s due to moving loads, has undertaken 
a difficult but important ta.sk. 'I'lie weight and speed 
of trains liave increased many fold .since most of ouf 
bridge.s were built. Stress conditions are much more 
serious, the large factor of safety designed for is 
much reduced, and. while tliere may be no ground.s 
for anticipating serious risks, investigation and fuller 
knowledge are urgently needed. 

Growth of another kind is indinited by the purchase 
of land at Teddington for cNtcmsions of the National 
Physical Laboratorj' imd other govemmemt inslilu- 
tions. 

Only in one .section is the note less as,surmg. After 
describing generally the .scheme under which the 
Research Associations were established, the report of 
the Council continue.s: “The anticijiations made at the 
inception have failed to he realised owing in large 
measure to industrial events since that date.” The 
Associations were started during tlie last year of the 
War, four being founded before November 1918. It 
was hoped that they would be a flourishing product of 
the boom which was to follow and to last for five yean- 


at least. This hope has not been fulfilled; the boom 
lasted two years, during which period seventeen 
awociations came into existence. Since 1920, a period 
of intense depression, only one has been added to the 
list. The five ycar.s for whicli the grants were made 
are now coming to an end; funds are running out* 
The Associations are financed from the Million Fund, 
and the question c«me.s, What is 10 be done ? Few if any 
really can stand alone ; what is their record ? Is it 
sufficiently promising to justify further State assist¬ 
ance even if it be possible to find the money ? The 
Advisory Council lias considered the fact.s, and, while 
realising that the five years of grant appear likely to^ 
l>e insufficient in many cases to fulfil the original hopes 
of the scheme,” lias decided that there, is no justifica¬ 
tion for continuing the original contracts. Existing 
agreements, therefore, are to be terminated at the end 
of the quinquennial period ; .should any association 
apply for a further grant, the case will he considered on 
its merits and an incjuiry will be made into the rircum- 
.stanccs. New grants may a.s the result of this he made, 
but in no case, it is held, should the grant extend for 
more than an additional five years. * 

The ])osiLi(>n is a difliciill one ; tlie circiinislances of 
the fxist three years ha\e lie(‘n such tliat the scheme 
lias not had a fair ciumce. What will llie chance.s be 
in the next five years ? The inquiries to be set on foot 
will throw some light on this (juestion, and the plan. 
proi>oscd is prol»al)iy llie he.st that can be devised* 
But there arc other difficulties, as the report jxiints 
out. Scientific inquiry is coming to lie recognised 
more tmd more as tlie basis on which advance in 
industry rests, while (he calls of industry arc no small! 
inducement to science to advance. But co-operation 
in industrial investigation is novel. In Germany, in 
pre-War da)'s, great firms could maintain their staffs 
of skilled workers; the same is pos.sihlc in America 
now; but llierc are few concerns in England .so large 
and so flourishing as to bear the expense of a private 
research laboratory. Such can proUibly be counted 
on tlie fingers of one hand ; the Brown-E'lrth labora¬ 
tories, tlie G.E.C, works at Wembley, and the labora¬ 
tories of Barr and Stroud are well-known examples. 
Such firms do not participate in the work of the Associa¬ 
tions ; and among tho.se wlio do the differences of 
position are very marked. By some the need of 
scientific inquiry is fully grasped: others have scarcely 
realised it. Some through long experience have gained 
a store of useful practical knowledge; why should 
they share it with others less happily placed ? We give 
much, we gain little, they may not unnaturally say; 
wherein do we profit ? . , 

we find that where tiiere inutu^ tfuat 
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has been'willing to give of his best, anxious to improve. 
the common stock of knowledge and to profit by the* 
new knowledge placed at his disposal by th# research 
stafi, the Association has prospered most; the 
firms which knew most have learnt more, and it has 
not been a question of giving everything, receiving 
nothing. Time only can solve the question. We may 
be allowed to hope that, as the welfare of its citizens 
depends on the prosperity of a State as a w'hole, so the 
advances of industrial science will benefit the whole 
industry, and not least those who by previous know¬ 
ledge and experience are most able to profit it by them. 


Popular Astronomy. 

(1) Tht ^tar People, lly Gaylord Johnson. Pp. 
xi + io;. (London: Methuen and Co., Ltd., n.d.) 
4.f. 6<f. net. 

(2) The Vaidt of Heaven: An Inirodtution to Modem 
Astronomy. By Sir Richard Gregory. Second 
edition, rewritten. Pp. vii-i-202. (London: Methuen 
and Co., Ltd., 1Q23.) 6 s. net. 

(,l) The Heavens and their Story. By Annie S. D. 
Maunder and B, Walter Maunder. Pp. 357. (Lon¬ 
don ; The Epworth Press, n.d.) 41:. net. 

(4) The Kingdom of the Heavens: Some Star Secrets. 
Py Charles Nordmann. Translated liy* E. E. 
Fournier d’Albe. Pp- 262. (London: T. Fisher 
Unwin, Ltd., 1923-) i.2i. 6 d. net. 

T he practically simultaneous appearance of four 
books, all written mainly with the object of 
making available the fundamental truths of astronomy, 
demon.strates alike the eagerness of the public to be 
informed and the willingness of those qualified by 
experience to minister to thi.s praiseworthy curiosity. 
Naturally, there is much repetition ; the same facts, or 
many of them, appear in each of the .several volumes, 
but the method of pre.sentaiion varies according to the 
assumed intelligence of those addressed. 

(i) In the first, Mr. Gaylord Johnson addresses an 
audience of children and adopts kindergarten methods 
with the object of teaching them how to recognise and 
identify the constellations. The method is novel and, 
if it prove successful, we imagine tliat the ability of the 
teacher, the gift of creating interest in what is un¬ 
familiar, the power of rapidly comprehending the direc¬ 
tion of a. child’s thoughts, and the art of giving it 
expression will play as great a part as the ingenuity 
exhibited by the author of the scheme. Mr. Johnson’s 
book may act as a .stimulant, but against one danger, 
we may utter a word of warning—the attempt to 
recollect too many stars and their delineations. This 
is an error intp whicii think the 


jfourth and .lower magnitudes b^g included. Subh 
stars might be allowed in groups,. os in the 
FkiadeSj but for isolate stars it is doubtful whether 
any below the second should be included. But adher¬ 
ence to such a rule would have prevented the drawing 
of the outline of the constellation figure.s, and this 
feature is naturally relied upon to increase the interest 
of the children. 

(2) A second edition of “Tlie Vault of Heaven” has 
long been needed. This early work from Sir Richard 
Gregory' ha.s been a warm favourite with the writer of 
this notice, who has lent it to many students anxious to 
become acquainted with the pltin of the solar system 
and the constructive machinery of the stellar universe. 
Whether from politeness or conviction, all have ex¬ 
pressed approval, and it is to be hoped that another 
generation will find equal plea.sure with the contents. 

Tlii.s new edition, written up to date, serves a further 
purijose to those wliu have read the earlier. They will 
learn what has been accomplished by the improvements 
in the construction of instruments, and tlie continuous 
application of these potent engines of research to the 
study of the heavens. Spectroscopy and photography 
have advanced by leaps and bounds in the interval, 
and much information that was hoped for, but seemed 
outside the reacli of human efTort, has become part of 
the general stock of knowledge. The drift of the stars 
through space, l])c dimensions of the whole stellar 
universe, the growth and decay of worlds, ^ith much 
else that invited speculation, liave become certainties, 
and a new .set of problems lies before the astronomers 
of the future, tliough it must he admitted some of the 
older and apparently simpler problems still stand 
lantalisingly on the border-land of the unknown, and. 
individual judgment may interpret the evidence as- 
temperament dictates. Among these may be placed 
the “ canals ” of Mars and the theories built on them, 
the varying appearance.s on the lunar surface, which 
Prof. W. IL Pickering and others have noted to recur 
with a regularity that l>etoken.'i a cosmic cause. 
Concerning tlie correct interpretation of the observa¬ 
tions, Sir Kiclmrd Gregory preserve.s a judicial atti¬ 
tude, presenting the evidence impartially, and leaving 
the verdict to the decision of instructed opinion. The 
class for whom the book is intended is clearly indicated, 
and this clas-s should benefit from the well-arranged and 
accurate contents. 

(3) Wc confc.ss that we have read this book with no 
small measure of surprise, for it is apparently put 
forward as a recent compilation. It bears no date, and 
there is no suggestion that it is a reprint of an ancient 
work. But such well-informed authors could not, if the 
work were new, refer in the preface to the late Sir W, 
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in the text discuss the possilxUty of Halley’s (^et. 
being seen at its in 1910, so tjiat we. can only 

condude that it is not new/ 'The book .is intended i 
for those who are unacquainted with astronomy, and 
in the early chapters is traced the method by which ; 
the ancients, unassisted by telescopes or measuring 
apparatus, may have gleaned their notions of astro¬ 
nomy. The plan is not original, but is well thought out, 
and suggests one of the most desirable methods of 
obtaining an insight into tlie geometry of the earth’s 
. surface. Later, tlie sun and planets are described as 
they are seen in a telescope, and the plan becomes that 
of ordinary descrij)tive astronomy. One of the authors 
is chiefly responsible for the discussion of the influence , 
of sun-spots on the eartli’s magnetism, but we do not | 
find the argument convincing, and additional facts have 
been brought to light that are not mentioned. In tlie 
eonduding section reference is made to the stellar 
universe, but the more recent facts connected with its 
structure and dimensions are necessarily excluded. 

(4) When so many authors are eager to put the facts 
of descriptive astronomy before an English public, 
there does not seem room for a translation. Uut Dr. 
Nordruann’s work deserves a welcome reception, for 
it differs in some essential points from the ordinary 
popular treatise. His ol)Ject, he tells us, is “ to relate 
some of the marvels which the heavens have revealed 
to us lately. I shall speak not to instruct or amuse, 
but to produce thoughts, and even dreams, if I can.” 
He bids us to expect neither tlie commonplaces of 
numerical detail nor tlic inane vapouriiigs evoked by 
the study of the skies. Nevorthelcs.s, we are allowed to 
study the sun, though the magnetic and electric in¬ 
fluences it exerts are insisted upon more llian the 
grosser and obvious service of a centre of attraction, 
or the dispenser of liglit and heat. Similarly, the 
question of the Imbitability of the planets acquires 
more interest than the puzzling red spot on Jupiter, or 
the canals of Mars, which latter are distinctly pro¬ 
nounced a mirage. Thcncc we proceed to the stars, 

■ arid are taught how to measure the distance that 
separates them from us. A most instructive study, 
dear and logical, is given of the theories of star drift, 
of islarid universes, giant and dwarf stars, and the 
general views that obtain of the stellar cosmos. But 
our author must indulge in a final paradox. He finds 
it in the rotation of the earth. He furnishes a dozen 
*' proofs ” that the earth turns on its axis and fearlessly 
faces the consequences of accumulation. The con- 
.. dusion drawn is; that the earth turns and the earth 
does not turn arc, kinematically speaking, equally true. 

“ It is simply more convenient to suppose that the 
earth turns.” But these be difficulties that cannot be/. 

explained h a maB 8pa»;^;^: 


Oceasographjr^ 

Foundtrs of Oceanography and their Work: an Intro- 

duction to the Science of the Sea. By Sir William A. 

Herdman. Pp. xii +340+29 plates. (London: E. 

Arnold and Co., 1923.) 21^. net. 

AT the meeting of the British Association in Liver- 
m\, pool last September, it was mentioned that a 
new book on oceanography, by Sir William Herdman, 
had just been published. To the circle of marine 
workers this was something of an event, and now that 
the volume is before us we see that our anticipations 
concerning it are realised in full. In the preface—a 
section eminently worthy of attention in itself, and by 
no means to be skipped—we are informed that the book 
is based upon a course of about twenty public lectures 
given in 1919-20, while Sir William held, for the first 
year, the newly established chair of oceanography at 
the University of Liverpool. This at once explains 
tl)e structure of the book and Die arrangement of the 
subject matter, wliich differs from that of the ordinary 
text-book. The author’s opening words are, “This 
is not a text-book of Oceanography,” and he proceeds 
to express Ids doubts as to whether the time i.s* yet come 
in oceanography to write “ tlie compreheasivc text¬ 
book drawing conclusions from various branches of 
science—ranging from astronomy to biology.” In this 
the author is probably right, quite apart from the fact 
that there is scarcely a man at the moment who could 
do it satisfactorily. 

Sir William Herdman’s nook may best he character¬ 
ised a.s a series of oceanographic.al essays, more or less 
independent one of another, and dealing with persons 
and themes, for the most part those in which the 
author is himself specially interested, or in regard to 
which he possesses first-hand knowledge. 

The book contains seventeen chapters and an 
appendix. Of these, the first six or seven are devoted 
to some of the leading lights of oceanography, t^ir life 
and work, especially Edward Forbes, Wyvilic Tlbmson, 
John Murray, Alexander Agassiz, Prince Albert of 
Monaco, and Dr. Anton Dohm. The last ten chapters 
deal with various oceanographical subjects, namely, 
hydrography, ocean currents (the Gulf Stream), sub¬ 
marine deposits, coral reefs and islands, luminescence in 
the sea, plankton—its nature, investigation, variations, 
and problems—applied oceanography, the sea-fisheries, 
and food-matters in the sea. 

In these many and diverse fields the author proves 
.himself an admirable guide—one who understands the 
art of making the subject interesting to his. readers. 
The ^ok is one.o£|r^t fresljn^and ^jla^jnuch of 
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in the science to wiuch hu Bfe b»s been so zealously-j 
devot^.. M a consequeztce/ the rook is nevu dull^ 
even when treating of somewhat more recondite themes, 
and in many parts the presentment attains a degree of 
interest positively absorbing. Moreover, the treatment 
of the subject matter is sober and objective, as indeed 
one has a right to expect from an authority of so much 
knowledge and experience. We arc struck not only by 
the author’s enthusiasm for the problems themselves 
and for their extensive scope, but also by his practical 
recognition of their limitations; we feel safe in his 
guidance, because we feel he has the faculty of estimat¬ 
ing values, of discriminating between the essential and 
the unessential. The author never attempts to conceal 
the limitations of our present knowledge; but he 
believes in tlie great future of oceanography, in the 
wealth of stimulating discovery which the science, still 
in its youlli, 1ms yet in store for mankind ; and he 
contrives lo inspire iiis readers with the sjune faith. 
But, like the practical man he is, he secs also that 
oceanography ha.s other and more direct tasks beiore it 
in tiie service of humanity, lie realises that it is this 
and this alone which can helj) us to exploit—or husliand 
—the treasures of the sea better than wc arc able to do 
at present; that oceanography, as he aptly puts it, 
will help man in llic future to become “ less of a hunter, 
ind more of a farmer of tlie sea.” 

The author 1ms liad the good fortune to come into 
personal contact with some of the greatest oceano¬ 
graphers ; and he tells of them, giving liis impression of 
their persomilities in a most attractive manner. Wc 
are led to realise how much the influence of these men, 
especially Sir Wyville Thomson and Sir Jolm Murray, 
meant to the author himself, and wc should be grateful 
tlmt he has not consigned his impressions to oblivion, 
but enabled younger generation.s of oceanographers 
to partake, as it were, in some degree in the life 
and happenings of the days when modem marine 
research was first created. 

It is out of the question here to enter upon any 
detailed appreciation of the individual sections of Sir 
William Herdman’s book; but if any parts should be 
noted as particularly valuable, they are chapters like 
the two on Wyville Thomson and John Murray, and 
the three on plankton and food-matters in the sea; 
the hydrographical sections, on the other hand, scarcely 
come up to the same level. For the rest, adverse 
criticism must be directed not so much towards what 
the book contains as to what it does not. 

There are not a few writers who regard oceanography 
as being merely the study of physical and chemical 
condirions'in -the ^.i;.SmWilliani.Herdman is not one 
of the,*;. 5V'- -- 

ooeann 


1'^entir^ of tte ttzne.opinion. On the other hand, 
I cannot but;i^ W been 

rather .left oat ai the cbki. Two ch^ters (vuT^aa<l 
ix.) out of seventeen, and 37 pages out of 3*9. 
seems rather scant mea.surc, even for those more inter¬ 
ested in the biological .side, and even granting that hydro¬ 
graphical observations occur here and there in the other 
chapters.^ Also, the extensive work which ha^^been’ 
carried out during the last thirty years by national and’ 
intCTTiational investigations of the .sea, in procuring 
information as to the food fishes, their development and 
life-histories, miglit, I think, have been found deservillg 
of fuller and more particular treatment. The same 
applies to several institutions the principal task of' 
wliich consists in working at the practical application 
of oceanography; in a book strongly emphasising the 
importance of this side of the work, they might have 
deserved special inenlion, whether for their] particular 
organisation, or as having been of fundamental value 
to il^e methods of applied oceanography. 

Nevertheless, though we might thus have wished foe 
more, the author gives us, even without it, very much 
indeed, and there is every reason to congratulate him 
on the publication of this book. It is generally known 
that Sir William Herdman has furthered the advance of 
oceanography in liis own country. In this book, he has 
not only set up a handsome monument to himself, but 
also—and this will doubtless please him more—has 
proved himself an excellent advocate for his young 
science of oceanography, both within and beyond the 
boundaries of Great Britain. Johs. Schmidt. 


Preventive Medicine. ^ 

An Introduction to the Practice of Preventive Medicinsi 
By Prof. J. G. FitzGerald, assisted by Prof. Pe^.^ 
Gillespie and 11. M. Lancaster. Pp. xx+8aC 
(London: Henry Kimpton, 1923.) 37^- net. 

T his is the first “ full-dress ” Canadian text-book 
of preventive medicine, so far as we know, which 
Iius seen the light; and it is a happy augury of the 
future of public health in our sister country that so 
complete a book founded largely on Ontario experience 
should be practicable. 

Dr. FitzGerald, the professor of hygiene and pr^ 
ventive medicine in the University of Toronto, has,, 
with the assistance of several collaborators, focussed a 
vast mass of important information bearing on.pre- 
ventive medicine and public health, from which Brituk^ 

‘ Apropos of by<jR’?:raphy—onn piouK wUh from a tiOn-DrH^ twdtf 
that oue oouM but haw those Fahrunhett degrees converted into Ceotuetde^ 
in all ocoano^aphionl works, BntUh inchuled. nrtUsh workers seem to bO 
•Bbte to reckon ofjUiiUy well with either-in the pcewnt work, fnrexaapk, 
temperatures , w noted in Fahrenheit in one place, in Centlgrtde m 
mt- ot -re*, f Rhreohett' a aa eno*inou» -diiadwmMg*. 

“ heart*. 
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hygienists may gather many useful suggestions for coritroil&ble of commonicable'disSttses/mi^ch useful 
improved practice. „ ' . ’ ‘' guidance is given. ' ' ’ • ’ \ 

Preventive medicine ds the subject of a text-book is Under tlic heading of smallpox an interesting decount 
a title po.sses.sing some ambiguity, and one looks to the is given of an outbreak in Ontario in ipaonzi, corn- 
chapter headings and sub-headings to asc-ertain in wlwt prising 5078 cases vhth only 24 deaths. The low case 
sense the words arc used. In actual fact the amtenls mortality in this outlireak i.s similar to that expene'nced 
of the w’ord-s arc vcr\ nearly identical with wliat in in many parts of America : and cases of a similar type 
England is known as iij'gicne and public health, though have occurred occasionally in England. In other parts 
this wjis scarc ely to Ik; anticipated. Pulilio health more usually tniccahlc to an JCastern source in Europe, or 
generally nietcns that jiart of aj>plic(l hygiene which lias to a Mexican sourc'c in America—the ordinary severe 
been introduced into the admini.strative macljincry of tyia; of smallpox has occurred. In lioth typc.s of the 
our central and public-hcalt!) authorities, wliilc hygiene, disease there is evidence of the jirotective effect of 
although alnnxst synunyinoiLs with preventive me<li(“inc. vaccination. It would appear that the mild type— 
in most books on the siibjcrt 1ms a more limited <'on- wiiicli usually breeds 1 riU'— is a definite mutation of the 
notation, disease. 

The fact that a hook on hvgiene and public health The Lhapler on v'cnereal diseases gi\'es a useful 
should be called “ An Introduction to the Practice of summary ul its subject. The auth(jr, while non- 
Preventivc .Mcslicine ” i.s e\i(k'mc of the e.\)unding committal on .self-medication as a prophylactic, .strongly 
scope of pul)li('-liealth activ ities, which are iniTea.singly urges meda-al tn-atment to any patient at the earliest 
embracing every pimsc and age of life. This bemdicenl possible moment after exposure to infe<‘ti()n. 
intrusion of mcdicine-'-on its pn‘\enti\e .side- i.s the ('onsidcralilespace is devoted todisiiih'ction. Current 
subject of Prof. Eit/Cerald's suggestive first cliapter, in disinfection during the cour.se of an attack of diphtheria 
which he forei'ast.s the arrival ol a time when il will no (»r scarlet fever is recognised as in^Kirtani. and con- 
longer be said that " Ik* was so sick he had to hav<‘ a siderable detail is giv<*n as to terminal disinf(*( lion when 
doctor/’ but wiicn tlie jihy.siiian will be engaged to an attack is over. I’or these diseases, however, it is 
keep his patient well, by supervision and advke. In now-recognised llial, given thorough domestic cleansing, 

terminal gaseous vir li(]ui{l cli.sinlectiiin ol rooms docs not 
diinini.sh the numiier of recurrences of inle<li(m. The 
part of the book dealing with general hv'gicne gives full 
information as to water .supplies, milk, foods, diet, and 
domestic and <-ommunity .sanitation, on which no 
special comment is nc'cded. We note, however, that 
while the importance of movement of air in making the 
air of a room hygienic i.s not disputed, it is also pointed 
out that in conditions of overcrowding active ventilat¬ 
ing may increa.se the danger of infection, liy increasing 
the striking distance of parliculalc infertivT material, 
whether as dust, or as .spray derived from coughing, etc. 

The chapter on vital slati.stics contains a few minor 
errors. In England and Wales the geometrical method 
of v*stimating intcr-censal popijlation.s is no longer 
adopted. No attempt is made to assess the relative 
value of the various te.sl.s employed in determining the 
health condition.s of a community. Special chapters 
deal with the subject.s oi maternal and intant mortality, 
.school hygiene, public-health clinics, and industrial 
hygiene, but these do not call for special comment. 

On p. 673 are given interesting particulars of the 
amount spent per capita per annum in the various 
American States on health administration. The 
“ health appropriation ” varies from 30-8 ‘^ents in 
Pennsylvania to 2*j cents in these sums being 

spinal meningitis, and of acute poliontyelitis are stated; Miong ^ (H the. 

and although these dis^^ 


view of this, extensive increases of our jircsent .services 
for safeguatding cliildbcaring and childliood, and for 
periodical'examinulion.s at sul).sct)uent ages in life, are 
anticipated. The difference between insurance for 
medical purposes and prevention is aptly indicated in 
the words that the monetary and medical benefit may 
be used wisely or unwisely in the paticnt’.s efforts to 
ngain, not to maintain fits health. 

Subsequent cim])ters deal with measures for the pre¬ 
vention of communicalile disea.ses, esu-h of some twenty 
or more disea.sc.s being discussed in some detail. Special 
space is given to the newly adopted measures for secur¬ 
ing immunity against diphtheria l>y tlie administration 
of an antitoxin-toxin ; and it would appear that by this 
means, guided by the Schick te.st, we liuve available a 
possibility of depriving diphtheria of all il.s power to kill 
and injure. 

The chapter on tuberculosis contains much valuable 
information, but the statistics arc not very skilfully 
presented. The essential point is pressed home tliat 
success cannot attend anli-tuberculo.sis efforts unlcs.s 
private physiciun.s take an active part in the campaign, 
and constitute themselves leaders in the effort to pro¬ 
tect human beings against exces.sivc dosage of infedion, 
/whether from consumptives or from infected cow's’ milk. 
The preventive aspects of pneumonia, of ccrebro- 
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caMe -Diseases, laboratoty, Vital Statistics, Child- 
Hj^iene, Vttwreal Diseases. This table is fgllowcd by' 
a valuable tabic by Dr. Chapin giving the relative ^'aluc 
or '^'marks’' of different branches of public - health 
work. It will surprise some Knglisli administrators to 


j^ciently iSritidiU to giye valn«,',Mt tl)cr'e ii 
little atteu^ jto .desdibe. or ^plajn i|en«^>'anc 
^ the maps the defect &{ .'diowiag lU} ph^ica! 
features. Some attention to physical geography would 
not be amis.s. There is no indication of the' a^nng^ 
ment of the work except that it will “ cDncehft»tt 


find plumbing and nuisances credited wdth 20 marks j on the interesting side of nations and their lives, 


out of a total of looo, wliilc ocmtnji of nostrums is given 
50 marks, educational measures 80, and anti-tuber¬ 
culosis work J40. There is muc.li to l)e said for this 
American apportionment of merit. A number of ap¬ 
pendices give details as to industrial livgiene, the em¬ 
ployment of children, form of report of an industriiil 
nurse, the Workmen’s Compcn.sation Act, housing, etc. 

The book can be recommended lus containing a review 
of recent information oit most branches of preventive 
mcdicinti, wliich would I)e most difficult to olilain else¬ 
where, cx('ept liy reference to tnuny dot'uments. 

Our Bookshelf. 

Les lIiertiiuwi<fU(‘s-. Pur Kug^ru? Jlloch. 

(Recueil des ('onlcrenccs-Kapjj{)rt.s de Documentation 
sur !u Pliy.sKjue Vol. i" Serie, ( onfenmees p, jo. 
^xlite pur la ‘:^ovih 6 Jonriiaf de Pp. iii. 

(Paris : Ia‘s Presses un{versitaire.s de France, iga^.l 
10 frnne.s. 

Eulctkic conductivity and other effects produced in 
the neigiilKMirliood {»f hot bodies arc generallv «-alled 
‘'thermionic" plienomeiia. 'I’he author gives an 
interesting and ili-ar account ol several ot tlie laws in 
<-onnexion with effects that have recently been dis¬ 
covered by 0. W. Kichardson and others. In spite of 
the great progress that has bt'cti made, there is no 
indication that this mine of research is appnxiciiing 
exhaustum. New practical a])pIirat!ons arc Ixdng con¬ 
tinually lound. Thermionic valves are now being 
made b\' hundreds of thousands for u.sc in radio com¬ 
munication, radiograpliy (X-ray w'ork), and for rectify¬ 
ing alternating currents. Notwithstanding the great 
practical use that is made of thermionic phenomena, wc 
are still far Irom seeing how they explain contact 
difference theories or thermo-electricity. In particular, 
the theory of thermionic emis,sion in gases gives rise 
to great difficulties. We have still to explain many 
apparent experimental contradiction.s. The serious 
study of ionisation potentials and of resonance founded 
on thermionic emis.sions has barely begun. As time 
elapses the theoretical field becomes more complex, but 
the possibilitic.s of valuable di.scoverics become greater. 

The Outline of the World To-Day. Edited by Sir 
Harry Johnston and Dr. L. ITaden Guest. (To be 
completed in about 24 fortnightly parts.) Part 1. 
Pp. 40. (London: (George Newncs, Ltd., 1923.) 
js. 2d. net. 

There should lie a demand for a work of this nature, 
whith.aims at giving “a clear and definite impression 
of-1^- in^mense variety of the life and romance, the 
and treasures, of other lands.” The 
part'Of the section dealing 

Mb.: 


with mankind at home . . . tlieir joys and piei^sttfbsl 
their sports, their pageants, and llicir ideals.” The 
authors of the various articles are not stated, but tlrt 
names of the editens are sufficient guarantee .that 
higii aulliorities will be chosen. So far as' can be 
judged from the first number, tlie work .should pnjye 
of value in spreading a knowledge of the way.s of o^her 
nations and encouraging an understanding of their 
ideal.s and ambitions. v,- 

The Banyartkole: the i^econd Part of the Report of the 
Mackie Ethnological Expedthon to Central Afriea^, 
Py the Rev. John Ro.scoe. Pp. xii + 176 + 31 platesi 
((umliridge: At the University Pres.s, 1923.) .155. 
net. 

In the >*ea>nd volume of the report of the Mackic 
Ktlmological Expedition to Central Africa, Mr. Rosco'e 
again deals with an immigrant nomadiC’ .pastOWJ 
people, ruling an earlier, or original, agricultural 
group. The Hahuma belong to the same stock as the 
neigliliouring liaganda and Pakitaru, hut represent 
an cailier settlement in tlie Lake regi m. They arc 
even more strict th<an the Bakitara in the observance 
of milk ('ustoms, and owing to their repugnance, to 
intermarriage with their .serfs, who lived on vegetable 
food, they are racially purer than mo.st pa.storal 
people.s of this area. Ajiart from the deseriptiori of 
the ritual of the milk, which neccs.sarily Occupies a 
po.sition in the iiook commensurate with its prommeitce 
in the life of the people, Mr. Roscoe’s minute account 
of the Hanyankole is a piece of work the value of which 
to the ethnologist it is difficult to overestimate. ,Not 
only is the culture he describes rapidly passing awa^',but 
also it embodies—as for example in its totemic system 
and belief in tlie reincarnation of members of the royal 
family in the fnrm.s of variou.s animals—elements which 
are of great importance in the study of the develop¬ 
ment of custom and belief. 

The Unconscious Mind: a Psycho-Analytical Survey. 
I3y Dr. S. Herbert. Pp. vii + 230. (London r A. 
and C. Black, Ltd., 1923.) net. 

The output of psycho-analytic literature is always on 
the increa.se. This volume Is an attempt to giVe a 
systematic account of the Unconscious on Freudian 
lines; and it follow.s the usual plan upon which such 
works are written, containing considerable illustruliort 
of theory from ca.sc-hi.stories, examplc.s of myth,/*^, 
art, and tlie like. 1'hcre is a good chapter on ” Theonw 
of the Una)nsoiou.s,” in which the leading views -fat' 
stated and criticised with—naturally enough—^8tl0ng^' 
Freudian bias. On the whole, “ The Unconscious 
Mind” is a simple and straightforward presenU^ofl, 
(so far as the subject-matter permits of simplicity aj^ 
straightforwardness) of the doctrine of the Viennese', 
school ; ^and con be recommended for the lite.rary fona 
Mf as^well.a&-&jr,*bemg-—what it 

■%e^;vaf|u»/<4’bMr.-Jcnowledge oitthe- 
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I* 

l-etters to the Editor. 

\Ttu Editor dotd noE Mold himstlf rtsponsiilt jdr < 
opinioni expressed by kis correspondents. Neither 
Art* he undertake to return^ nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Naturi*:. No notice is 
taken of anonymous communications?^ 

Dutcli Pendulum Observations in Submarines. 

Dr. F. a. ViCNiKf, Mijnlsz, commissioned by the 
Dutch Geodetic Commtllee io make i)enduluni 
observations on lioard the Submarine K IT of the 
Royal Dutch Navy durm}^ the vovaRe from Hollaml 
to Java (see Na'Iokj-; of Septemher 15, p. 303), has 
sent particulars of his observations from Gibraltar, 
Tunis, and Alexandria. 

The beginiiinR ol the voyage was extremely ihs- 
appoihtinR because oi llie bad weather. For the 
first five days the si^a w<is cantmiially verv rouRh. 
The rollinR of the sliip ainouuled to 30' to each side, 
and tho pitching to H metres ; the nights had to Iw 
Spent strappe<l to the lierths. It was a very rough 
experience for the first stay on board a seagoing 
VMsel. 

After passing I'’ortlnnd }hll in the Kngljsh Channel, 
an attempt wa« made to lake observations. Submerged 
to a depth of 20 metres, the rolling still amounted to 
J" to each side, winch made obs€rv«'\tions impractic¬ 
able. At length, off the T’ortugucse coast, tlic 
weather cleared and It became calmer, but the long 
Bwell continued On September 24 mi inquiry was 
made again into the movcinonts of the submerged 
ship. Tlie greatest angle of inclination caused by 
the pitching amounted at the sea-surface to 1". the 
rolling to 6® to each .side. At a depth of 30 metres, 
and while the ve.H.scl was going m the direction of the 
swell, the inclination caused liy the pitching was at 
most I", which by the u.«te 0/ ilic liorizontal rudder 
could be reduced to less than i’’; but as the rolling 
was still 1 i'' to each side, observations were practically 
ioipossible. 

Nbtwitlistandmg the consulcraido rolling of the 
ship, tlie amphtuaes of tlic pendulums appcarwl to 
vary fairly regularly. The pnncijial impediment was 
the circumstance tluat the rays from the electnc lamp, 
reflected by the mirrors of the pendulums, went 
beyond the edge of the him. The actual trouble was 
therefore of an incidental nature. This induced Dr. 
Vening Meineaz to devi.se an arrangement for suspend¬ 
ing the whole apparatus from a hon/.ontaJ axw to be 
placed 'lengthwise in the ship in order to neutralise 
the rolling. 11c supposed that it would be |)ossiblc 
to get, this constructed at the workshops of the 
Royal Navy at Gibraltar. 

On September 2O, between Cape St. Vincent and 
Cadiz, .sea was very smootli, and for the first 
time observations were crowned with success, as at 
a depth of 25 metres the movements were ver>' .small. 
The first observation was made in a place where the 
sea was 110 metres deep, the seconrl where it was 
480 metres <leep. During the second olwervation 
•the direction of the cour.se was taken successively 
W.E. and K.W., to test the eflect of the .speed of the 
ship on the intonsily of gravity, first mentioned by 
Edtvha. 

^ Qjtt the afternoon of September 28, (iibraltar was 
reached, and innnedialely Dr. Vening Meinesz t<iok 
'steps for the construction of the .suspension apparatus. 
All the assistance desired was kindly given by the 
^tish authorities. The lime being very limited. 


" -;-^— ..‘I ' ' ■ i j , , , — 

, worked put, eindthey proved, to be-Very'successful. 
,'The di6crepaiicies ;of the, observations :%howed the 
accuracy to be greater than' -was expect^ from" the 
preliminary observ-ations at the Helder. The effect 
of tho spe^ of the ship was clearly indicated by the 
diagrams, the speed could even be derived from 
these with a ihffcrence of but J mile from the true 
value. 

On October 3, a few hours before leaving Gibraltar, 
the suspension apparatus wa.s fitted up oii board the 
submarine. 1 am glad to express thanks to the 
British authorities at Gibraltar, who so readily con¬ 
tributed to the realisation of Dr Vening Memesz’s 
jmiject. 

During the passage between Gibraltar and Tunis, 
the arrangement proved to be satisfactory in every 
respect Although the rolling amounted to 2° to 
each side, observations w'cre easily practicable. A 
.stay at Tunis, where the submarine arrived on 
October 7, was again used by Dr. Vening Meinesz 
for the preliminary computation of his observations. 
One of these gave the value of g for a sea-depth of 
2500 metres witli a (hileremcc of only 0-003 sec."“ 
from the llieor<*ticaI value, which indicates complete 
isostasy. 

Tunis was left on October 13, and Alexandria was 
reached on October 18 ; tJic sea being generally very 
smooth, ob-servations were made without any difli- 
cnltv The Kolvo.s effect was te.sted again ; the 
deduced speed of tlie ship differed only o 3 mile from 
the true value- , 

It appears from tlu' diagrams that the accuracy 
of the deduced period of oscillation in favourable 
circumstaiKcs may be about 1/1,000,000, and that in 
a rough sea there is hi lie fear of the divergences 
exceeding 1/100,000. VVe must wait, iioweveV, for 
the comjilete computations before a positive statement 
will bo possible 

It slioulil also li(‘ mentioned tiiat the rate of tlie 
clironomcter was controlled by u.smg the rhythmic 
time-signals of the JCillcl 'hower. 

On OctoluT 31 the .squadron, consisting of the 
mother ship Fehhaan and the three submarines, left 
Suez, it will touch at the ports of Aden, Colombo, 
ami Sabaiig, and anive at Batavia about the muldle of 
J>cx:cnibcr. Dr. Veiling Meinesz will carry outobserva- 
lions m the Ked .Sea and the Indian O'caan, and will 
ultimately determine, with the invar pendulums, the 
intensity of gravity at a few stations in Java. 

From the results already obtained it may be con¬ 
cluded that, by tlic method of Dr. Vening Memesz, in¬ 
vestigations of the intensity of gravity by pendulum 
obscrvation.s can be reali.sed on the parts of the 
earth covered by the ocean with 'almost the same 
accuracy as on continents and islands, For the study 
of iso.stasy, and of Wegener’s hypothesis of floating 
continents, ob.servations in submarines, especially 
bet>veen the coast and the deep sea, will be of the 
greatest value. J. j. A. Muller. 

Zeist, November 7. 


The True Relation of Einstein's to Newton’s 
Equations of Motion. 


The equations of a space-time geodesic or Einstein’S 
general equations of motion of a free particle are, in 
usual symbols, . 


a^x,. , 
(is* 


I afi) dx'^ dx& _ 

L « i is is ‘ 


= 1. 2 r 3 > 4 - 




In order to show their relation to Newto's equa- 
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Emstein rohsjd^ the spepi^ case of slow motion in, J 
a weak gsBOTfattoti. field; *.«, each, that the metrical ' 
tensot;..‘contponenfe e., differ but litae from their 
Galileian ^ "Values. Then, ncglectine squares, etc., o£ 
these sihall differences iind also iheir derivatives with 
respect(quasi-stationary field), Einstein easily 
obtains the Newtonian equations as a first approxima¬ 
tion, with U= ~ as the classical potential o£ the 
gravitation field. Tliis treatment of the (jiicstion is 
repeated, far as I know, by all exponents of 
Einstein’s theory. 

Now, as has recently occurred to me, the true 
relation of Ein.stcin’s equations to those of Newton is 
of a much more intunale nature, anti remains valid, 
no matter lu)w strong the field and how much space 
deviates from Euclidean behaviour. 

In fact, the frame most natural to ;idopt for an 
interpretation of the complicated etpiations of motion 
(i) of a particle being clearly its own let 

^z> -*3 he the spact'-coordinafes of the particle in 
such a system (the latter, of course, to play its p.irt 
during an infinitesimal time and to Ik* replaced success¬ 
ively by other.s and others). Moreover, let for con¬ 
venience the origin of .Vi. etc., be taken at the particle 
itself. Tlien, at any instant, Xi-dxjUs -o{» .. i). and 
equations (i) will reduce to di- -g^dx^^ aiul the three 
equations 

il / I _ c’ (,141 

where di ■ dxjc, the fourth o((uation I'leing already 
utilised. Now, with i, b reserved for i, 2, 3, 


1 i i 


= 5 “ 






(3) 


The IMoettde of Bqromctiic onythe 

jSpebIfle Gtavlty-of the Spruce W»tar4a 3hdibm 
Seas. , ' ' ' 

It has for many years been recognised tha^‘'Bny 
alteration in barometric pressure over a wide expanse 
of water produces concomitant changes m the surface 
level, and Prof. J. W. tlregorv (ScotOsh GeograpMoal 
Magazine, lyoy. vol. xxv. p. 31b), when discu^ittg 
the level of the sea, pointed out that “ the sca^in an 
area bcneatii high air pressure has its surface pushed 
downwards and the displaced water rises in the ad¬ 
jacent areas,” Since the waves of increased barometric 
pressure occur at approxiinaUdy tlie same tithe 
day in each degret* of longitude, it follows that each 
.sucemling elevation and depression of the surface level 
0/ (he sea travels across tlie ocean hUe a wave from 
e;ist to west. In tlie region of India tiic barometnii 
jircssnre noniially exhibits in every twenty-four hours 
a double rise and fall with maxima at approxitnately 
0.45 A.M. and 10.30 v.M. and minima at 3.30 a.m. add 
4 I’-M. 

Investigations 0} the specific gravity (ffy) of the 


The coordinates can always lie chosen so as to make 
^41 _^iu _Q ^ frame not spinning 

relatively to the st.irs. In these coordinates then, 
or in sucli a rest platform of the particle, 


and since the Xi can now always be measured along 
the principal axes of the operator or matrix g**" (when 
also -ilgii), we have 

(44!- I 

I j / ■' 2gu‘ i'xd 

no more to be suiunied over i, of course. These 
values substituted in {2) give, with gu=-au, and 
since .x, -dxjdi -0, 

<i^( Vu.,i.). ;gt, 

tip '2 Ja,;i<xi 

Now, the space-line element of our platform being 
dl^ =a-^^dx-^ \-<ii%dx.i--\-a 2 ^dx 3 *, 

Jetiidx-y, etc., arc the length elements c/fj, etc., measured 
along the axes precisely as in {N), and the right-hand 
mernberof (3) expresses the graclient of »= - 
const. With a proper choice of the constant, 
-ilt/C*. 

We thus see that, in the resl-system of ihefree particle, 
the general relativistic equations (i) become tdentical 
with the I<}cwtonian equations of motion, rigorously, i.e, 
whether the gravitation field i.s weak or not {zilfc* a 
small fraction of unity or not), and no matter how 
strongly the platform-space differs from a homaloidal 
or Euclidean space. 

This simple investigation is here given not merely' 
because it seems to put the general equations (i) into 
an int^esting and familiar light, but also because it 
viadi^t^ l^iTighita of the Ne^onian' equations of 


DaremetrU 

Pressure 

Specific 

c;ravityci 

Surface 

water 

29-95 

28 - 10 ' 

2 S -90 

28’05 

29-85 

28-00 

89-80 

87 ’ 9 S. 



I. .<Vv<.raKe K^‘Vlly of lliu Mirfjru walir imil MmijltMlBOlli 

Ikiruineinc (>rcs'iur<'s <liiriiiK .> vijy.iic: front iK'inlKiy tc) the Andjunaii 
UlaUiiiN m 0«.toller 

The colt^lIU^^KI^ Itiw shows the sper-tfic uravity, knd the dotted Itil* th* 
IjnromctrK. yrvssuie, in i.ith of the thtce injures. 

surface water of Indian seas liave revealed & daily 
double oscillation that occurs simultaneou^y-^with, 
and must, I think, be due to, the alterations ,ol 
barometric pressure. This oscillation of Specific 
gravity is, however, only clearly seen in the open se^ 
because in inshore waters it is obscured by Other 
changes due to tidal flow, etc. During the 
from Bombay to Port Blair, Andaman Islaiidsi lU 
October ig2i, a four-hourly record of the specific 
gravity of tlie surface water and the barom^ic 
pressure was carefully kept, Ewid the results obtained 
arc shown in Fig. i. This shows very cleariy.^the 
way in which, as the barometric pressure falls,'th« 
specific gravity of the surface water rises, and’vic® 
versa, the two curves alternating with one 

A variation in the .specific gravity of the Btilla6c 
water such as this might be due to (a) lateral h^* 
zontal movements of masses of water, or (h) an upivefl* 
mg of water from a deeper level. 3 f the latter cause ^ 
the true one, then the effect of changes in barorheWc 
pressure should be found to ilcpend on the .relativi 
specific gravity of the surface water and of wg-tei 
immediately underlying the surface layer. In Octbber, 
^following on the effects of the south-west monsoon, 
')vatet: wifi be diluted and have<^ 
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Mcl hence an upw^Hng oi deeper water due to a fall 
in barometric pressure should-cause a rise in, specific 
gravity, as seen above. 

In big. z, I have given the results obtamed in the 
Bay of Bengal and the I.,accadive Sea during the 
months January and h'ehruary 1923. It is now 
found that the oscillation of Ixirometnc prt'ssiirv and 
specific gravity s\ nchronise with earli other. (In this 
and in Fig. j, as 1 hav e no records made on board 



KHi. •* ' \\-l.l.' , • . '!'• »l W.Urt Hill .l\ll l.lll.MKOll 

jifi I 1' . iv •, 111 I iim 10 .mil Kihni.o^ i-i-. 


ship, I have taken llio avetage l>aromel»k- pressuie 
registered in t'alcuUa. as given m lln* Baronuder 
Manual, loui.) A 1 this season of the year the rain¬ 
fall i.s .slight, aiul. owing to evnporalion, the sinfaec 
layer tend.s to have a higher .sj)e<nhc gravity than 
water uiulerljing iL In eonNe«]ncnce an upwelling of 
water, owing to lowered haroinetnc pressure, jiroduces 
a fall in spccdie gravity- 

Finally, in 3, 1 have given the results obtained 


Unfortunately, I have ho records ^ken during the 
month of August, ,butj judging from the •results of 
the above observations, we should expect to 'find a 
fall in barometric pressure accompanied by a rise of 
specific gravity of surface water, owing to the effect 
of the monsoon rain in diluting the uppermost levels. 

I ho]H‘ at some future dale to be able to publish 
I the full details of my observations, hut, as the matter 
; appears to me I0 be one of considerable interest, I 
1 have taken tins opportunily of pubiisliing a pre- 
I Iiminaiy note of my results. 

j 1 C. 15 SlVMOIIR vSKVVlil.L, 

j Surgeon-Naturalist to the Marine 

i Survey of India, 

j The Indian Musetiin, Calcutta. 

I 

I Spectral Series in the Oxygen Group. 

1 In tile spectrum of oxygen there occur two types 
I of .senes,— tnplet .senes, and the so-called " singlet ” 
[ senes 'Idle terms a.ssuciateil with the former type 
aie tiesignated by h'ou ler (“ Ueport on Senes m lane 
S]H*etra ') as ws, tup, and md, whil<‘ those associated 
j with the latter tv(>e aie design.itetl as ui\\ and 
! n//>. 

! One of us (Hojificld) has recently foniul a number 
! of new oxygen lines occurring in the iilira-violet 
i (Natiirk, September iz, p ^37) Those appear as 
fourteen tiiplels. and for flieu’ rcnresentation only 
lilleen dilfereiit terms :uo needed lourteen (if 
these are previon‘-!y lnioh'ii siuglet lerrns of oxygen 
(i.V to 7.S'. zl) to yh, and is). 'l‘he filteenth'is a 
new fnjdet term, of largei fietpieiicv \-ihie tiiau any 
jneviously known oxygen term Fa( h ol the lonrlemi 
triplets rejMosents, on the Bohr tlieorv. the transition 
I fioin some known singlet r'n(‘ig\’ kwel to the new 
tnplet lev'el The noniencIatUR’ just given lias been 
used in all previous eommumealions and is identical 
witli that of I’bwlei, a jioinl apjiarenllv not made 
clear, since the editor ol Nviuitt: added a note to 
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FlO. 3.—AviTiiKs' 'Ps‘ i!i< XI I'ltv of Miil.m. w.iter .'Hid batoiiK Irii. 

pH S..11U- olf tiiv nc".l iKivt Ilf iiidi.i III ni.i}' 3 

off ihe west coa.sl of India in ^lay i()23. The south¬ 
west monsoon had alreadv set in, and there had Ix’en 
a considerable amount of rainfall 111 the region under 
^ investigation since the middle of April In conse- 
' oueacc the surface hivcr of water had again Iiecome 
diluted, and wc now get a return to the condition 
found in the month of October, /.e. a rise of barometne 
pressure causing a fall m salmity, and a reduction in. 
tjje preasure being accompanied'bv a rise due to the 
erf deii8CT-w»t sjSi;e nife,^gw. ;^ . 


the letter of September 22, .saying tiuil the S, P, 
and I) terms did not coriespomi to Fowler’s terms 
of the same designation 

'J'he fourteen oxygen term-s include only (or .9) 
and i) lonns, and tln.s leads to the conclusion tiiat 
(he now energy level eorrespt'nds to a P (or p) term. 
Whether it is a V' or p term is not at once evident. 
Since the known wp teiins of o.xvgon are triple, 
while tile mP terms are single, the suggestion was 
made by one of us (Birge) that the new level be 
dosigiiated o/>,2; In fact, the spectral diagrams 
devisc'd by Brackett and Birge {Physical Prvirw, 2i, 
710. 1923, and Jour. Optical Society of America, 
now in the press) predict this level at precisely the 
position found. Hut it appears, as mentioned in 
the letter of September 22, that m tlie 0/7-1 v triplet 
the ci/),-i5 component is definitely lacking, and a 
.similai })}ienomenon was later found in the case of 
the oorresiKmduig now sulphur triplets which are 
discussed in the same communication. Since the 
portion of the o/>,-i.v (lesignation is known to be 
correct, and since the known r,s-;n^ .senes of oxygen 
and of sulphur consist always ot triplets, the theory 
j of inner (juant mirnbers leads inevitably to the 
I conclusion that op is uvt the correct designation of 
; the new triple lovel. Hence the designation has been 
' changed to oP^^^ An assignment of inner_ quant 
; numbers to the various terms, according to Soiumcr- 
feld's method, then leads immediately to the prohibi¬ 
tion of Ihc component, by.', the -S^iective 

^Principle.' The of 
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of the new triplets, mentioned hi the letter in Nature ‘ 
of September 23. Again following Sommerfeld {Ann., 
d. Physik, 70, 32, 1923) it ie concluded that in the 
oxygen.' group the tenns labelled by Fowler as mS 
are single, while the mP terms are triple, and the 
mD terms quintuple, just as in the c;jse of chromium, 
which is in the same column of the periodic tabic. 
Accordingly the .so-called *' singlet '* senes of oxygen 
are really of a complex natmv, a fail that luus already 
been suggeste<l by otliers (see Fowler, he ni , p 160), 
while in general the senes sjKH.tra of the oxygen 
group arc similar to tliose of cbroniium, as far as 
complexity of terms is eoneiuned. 

As already noted, similar triplets were fouml in 
sulphur, while independently the diagrams by 
Brackett and Birgc had been used to prcflict the 
position of imist ol lliese new lines, the agri'einent m 
all eases bt'ing witliin llie Jumts of error 'I'he 
diagrams also allow tie' identilioalioii of some ot 
the other new lines In paiticnlar, the <liagranis 
indicate that Itio triplets called, in the letter in 
Na'IUK!'. of S<'])temh('i 22. oP-^h and are 

in r('alit\ k)P-2S and o.P-'iS rcspi'ctnidy, while^ those 
calle'l oP'2S and oP-^S remain unnieiilihcd In 
addition, the narrow tuple! of siiljdmr has been 

idemtitied as i.S'-j/' Ml these points, as well as 
more general (piestions, aie tully discussed elsewheie 
by on<- r>f us (ihige, "SjHstrai Senes of Diyalent 
KJemenls,'' Jour <)j)Uial .Society of Ainenea, now in 
the press). 'One ol the com hisions of that paper, 
<k'n\ed Irom a slmly of the sjx'itnil diagrams 
already mentioned, is riuit the possil)le triple leyels 
of tile oxygen group. oP ami 0/3, w hiie having didetonl 
sets of inner quant numbers, running m opposite 
directions, have ncvcrtlieless tiio same average 
numeneal m.igniliulo But for .some unknown leasoii 
the oP {vaicnu') level rejirtvseiiis a nu>n‘ jirobable 
condition, <ind <j/> iloes riot aetuallv e.xisl Similarly, 
in the case of the elements of flu* s<*iontl column 
of the periodic tabic, tiie Jion-appe«inng ov level 
<X)iTiCKles numencally with tiie i.S* valence level 


( J. Horiii-T.T). 
K. T BiKua. 


UnivLTsilv of California, 
Ik'rkeley, 
(kfober lO. 


Identification of Pure Organic Compounds. 

In liis review of Mulliken’s “ identification of Jhtre 
■'Organic f.'ompoimds,” vol. iv., on p 581 of Na'iukt? 
of Ck'tobcr zo, your reviewer surely does the author 
an injustice, rerhaps he is unacquainted with the 
earlier volumes, as I am, at pn’sent, with the latest— 
that under revu-w*. But 1 can te.stify to the great 
value of volumes .1 and li , and have usixl them 
regularly for the last two yeans In identifying the 
•components of commercial dyestiifis and .similar 
work, Mullikeii’s methods are lar less troubk'soine 
and timc-ex))ending than the classical method de¬ 
scribed by your reviewer, and aptly termed by 
Mulhkcn in his preface “ the Method of the Kmjnrical 
Formula.” 1 have never expericnecd failure in 
prepanng a (.ImraclensLic derivative by following 
Mulliken’.s prcscriptiou.s, w’orking vvilh quantities ot 
about I'o gram In fact, hi.s beautifully neat mcthcKls 
for inani})ulating small quantities deseiwe to be 
more widely know’ii, and, in my ojunion, it is a matter 
ior regret that your revic’W' will jirevent this. 

, . , W. A. S1LVE.STER. 

" .'T'~ v< 


- I -WELCoWE Mr. Silvester’s statement, and am glad 
to hear that Mnlliken’a methods are appreciated 
and found useful in technical - organic efiemistry, 
In these matters it is only possible to speak from one's 
own experujnee, and, as a research organic chfcmist 
and teacher of thirty years’ standing, J' should not 
dream of allow'ing my research .‘Students to lean) 
to rely 011 Mulhken's method.s. I inlopt tliis attitude, 
not because Ins metlioils are bad or inaccurate, but 
becfiiise they are incomplete, and an extension^ o) 
his system to meet all recjuirements would be im- 
pracUeabIc. J. !'• T', 


Amanita muscaria on Hampstead Heath, 

ThJ', letter from Dr. O HoseTilieim in hlATURE 0: 
Ocli>ber 27, p. biz, would doubtless cause astonish* 
ment to many mvcologists. Aniauih muscaria h 
one of the commonest toadstools, and is to be fount 
amongst almost any clump of biuh trce.s in this 
t*()iintiy. consequently being a common sight m woodi 
and oil commons near l-oiulon. 1 lie associatior 
between fungus and tre<’, morcovci, is .so amstan- 
that it IS not unlikely tliat the myiclmm is one o: 
those concerned in forming birch nivcorriii)ia. 

It IS, lujvvever, the statement that there is difficultj 
in i)bt.Hning this and presumably othi'r comraoi 
agarics for siieiiUhc investigation that occasion! 
this letter If anv chemist or pliysiologist desin 
such s|K’Ciniens, I should be pleased to circulati 
members of tlie British Myioiogical Society to tha' 
ellect 'rinit eommou species even are sometirnc. 
not to be had has Iwen brought forcibly to my notiD 
during the jiasl two .seasons. I.aciarius veUereu 
was asked for last year at a innc wiicn, normally 
the .season is on tlie wane. Though the fungus*ha< 
api>eartsl m (juantity m July iiiul August—the seasot 
that year was abnoVmafly early —it was q,xceodingb 
scan.(* m October and November 1 'his year, Uiougl 
many mvcologists have been on the look-out for i 
since the begnniing of tlie .season, 1 have heard 0 
no one fimling sulficienl to till ii vasculuni, let alon* 
the promised hanqxTs : Amauitn mapj^a, on th* 
contrary, has been .so amazingly abimdant every 
vvIktc that piintechmcons could iiave been loadei 
with it. 

It should be emphasised .dso that toadstools hav 
then due soasoii, the majority appeaung somfe tim 
I <luniig the perkxl after summer rams until autunt 
' liosts, and cimstHjuently it is not possible to provid 
: fresh nuit<'rml of a given agaric all the year round. 

I J. Kamsbottom. 

1 British Museum (Natural History), 

1 South Kensington. S.W.7, 

Nov'ombcr 3 


Insecticides. 

I AM intcre,sted in the question raised in Natur: 
of October 27, p. f)22, us to the efficacy of campbo 
in preventing moths, and the apparent absence c 
experimental evulcnce on the subject. May I .sugges 
that the whole matter of ‘’insecticides” needs ii) 
vcstigation. Daily we see ujion adverti.scnient hoard 
ing.s the most alarming pictures, showing the -trul; 
devastating effects of popular insecticides on ever 
known and unknown Species of the in.secta. 1 hav 
Jiad an opportunity of testing the truth of thes 
Statements, and 1 am profoundly disiHu.sioncd. 

At the beginning of the rainy season in IncKa in' 
•'''-bungalow became in a few days infested with thou-sand 
-wbifth.had l^tch^ in the flewr mattinf 
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They are Bmaller than PmUx irritans and do not bite 
90 severely. Scores of them inarched up my legs 
as I sat in pyjamas. I bought some tins of that best- 
known ol insect powders." 7 covercti my legs 
with it. It had no elTect whatever. The flea-s bit 
and jumped with undiiTiinished rest Before taking 
.step.s to rid tiio hungaUjw entirely of the creatures, 

I took a dozen of them, and ])laccd them in an empty 
biscuit box, and ainhlier dozen m a box (ontammg \ 
a layer a ijuarter of an inch tiiick of (lie powder | 
In twenty-if)ur hours tlie Ileas in both 1m>x<*s were j 
all alive: some were resting actually on the deadly I 
powder. T also sl)Hr<*(i with many in the trenche.s ' 
the bitter cxjktu'jk c* I hat tliese insect jxiwders had 
no effect on lice. Lp. ok CosTonAOii-.. 

Motlrani. nr Mam hester. 

November 5. 


LliST the good vnik of Ameriian entomologists 
should be ignored by default, mav I direct the 
attention of your correspondent on the alnive .subject 
(October 27, j». O22) to two valuable jxipers recording 
the results of dcTimte e.vpernnents jilanned against 
clothes moths '•' 'ilio lirsl, by hh W. S<-ott, W. S 
Abbott, and J K. Uudley, appearetl in igiK as 
Bull. 707 of the NS, Department of Agriculture, 
" Kesults of ICxpcrimenl.s with Miscellaneous Sub¬ 
stances against Bed-bugs, OMkroaches, Clothes 
Moths, and Carpet Iketles", tlie second, " ClotlK“S 
Moths and their CoiUiol," by !•'. A Back, apjKxired 
in July last u.s Banners’ BiilJetiu, No 1353, of the 
same Department Tlu'so papers conl<iin a mass of 
information reganling the relative ctlecls and l>cst 
methods of emploj mg veiy many ilifffTent snbstniic(‘s 
against clothes moths belonging to species found m 
Britain; and curiously enough, in view of the ex¬ 
perience of your corre.spondents. both papers agree 
in regardijig najiiitluilenc in good condition as " oiu' 
of the safest and best inatcriaisi for jirotectmg fabnes 
against nnitb injur)'," although it must be useil m 
moderately tight receptacles so that the fabrics 
remain in a naj hthalciic-porinwited atmosphere. 
Camphor used in the .same way is said to be almost 
as efiectiM*, its fumes killing ail .stages of clothes 
moths.' jAMits RiToiiE. 

■ The Royal Scottish Mu.souin, Kdmburgh, 

November 0 . 


My own expcricTice of clothes moths in inu.seiims 
extends over many years, and I regret that I cannot 
agree wdtli " K. H. A." in Nature of October 27, 
p. j 622, that paper is a barrier. The clothes moth 
fauna ” of Britain is changing At one time the 
chief pests were moths belonging to the genus Tinea, 
which are animal feeders, attacking furs, feathers, 
wool, silk, etc. To-day the most dangerous pest is 
(Ecophora (or Acotupsja) pseudospreiella, wliich, 
according to Mevrick, was first introduced about 1840. 
This spccie.s eats both animal and vegetable sub¬ 
stances. 1 know it as a disastrous guest of neglected 
herbaria, preying indiflcrcntly on the dned plants or 
on the paper ; and 1 have observed that it has 
perforated and ponetrateil the newspaper coverings 
of mounted birds and nianinials. b'abre, apparently, 
was unacquainted with tins sjiecies when he .stated 
that paper is a sure barrier. Bseudosprctella certainly 
prefers slightly damp .surroundings, and is known to 
DC a lover of cool chmates ; it is extremely abundant 
in London, and is much more conspicuous tliaii any 
species of Tinea Perhaps it is not yet cstabhsbed 
in central or southern France. ^ 

Without making anv careful experiments^ f 

* '-v frtitf’iiBi 


beheved that naphthalene scattered in cases keeps 
moths away to some extent. It is not Unusual to 
'find a single larva in a store box of mounted insects 
in circumstances which suggest that the P^ent has 
insinuated the egg through a crevice. The larv® 
are immune from many well-known insecticides. 
J'ummg with hy<lroc yanic gas has no effect. The 
fumes of chloroform cripple the larva* for a few days ; 
but in a week or so they become active again, and 
inav probably coinplcti^ their metamorphoses. Drench¬ 
ing w'lth moior sjnnt is also useless. Larva* dropped 
in a .strong solution of naphthalene, and then dried 
until they are tluckly encased with .1 crystal coat, 
begin to crawl about wlien the naphthalene is 
sufficiently evaporated to give freedom of action to 
the segments. Bisulphide of carbon, in my experi¬ 
ence, kills the larva'. 

Bisulphide of carbon, a w'cek or two ago, proved 
useless in <lealmg witli a small colony of " Museum 
Beetles " ; but drenching the specimen (a mounted 
bml) with motor spirit appears to have been succe.s.s- 
ful. 1 lake this beetle to be Ptinn\ germanus, 
d<‘scnl)cd as "scarce" in Cox’s “ Handbook of 
Colcojiteni,’’ the only work available here at the 
moment Pinms fur is the belter-known specic.s. 
1-hobahly the latter insect will require different 
handling. My own experience of the imU's belonging 
to the genus tilycijiliagus is that livdrocynnic gas 
has no effect, although it is adviscil by high'authority 
for tliese disagreeable pests. Like nuuiv' other 
" insects.’’ tliev witlistamt drenclimg in jietrol, and 
the only remedy is successive finnfngs with .sulphur 
dioxide--a plan not always possible in varied collec¬ 
tions. A really comprehensive work on ^lusenm 
(and household or warelmiise) insects would be very 
welcome Tiic losses in stored colled 10ns, aitliough 
for obvious reasons kejit secret, are cerLamlv gicat. 
This IS <iue not always to neglect, hut to the 
curator’s faith ni one or other of the well-known 
insec ticido.s 

I have been told (and certainly credit the taJe) 
that constant vigilance is needed to protect stocks 
of " Insect Powder " from the ravages of some sort 
of warehouse pest. Yet this powder, when pure, 
IS very useful indeed in collections, m sjiite of its 
comparatively high cost and its messy (jualities. 
Crude experiments on my own part suggest that a 
mixture of eijual parts of borax, suljihur. insect 
powder, and naphthalene might he scattered or 
othcrwi.se used as a deterrent. 1 have tued jilunging 
valuable and delicate sp-'Cuni'ns, such as mounted 
butterflies and pressed plant.s, in a solution of celluloid 
III amyl acetate When dry, a thin and perfectly 
invisible " size" of celluloid is left behind. The 
specimens arc thus protected from damp and fungi^ 
and are probably safe from mites also. 

An examjilu of the work of (iicojihora can liere 
be described. About two years ago a duplicate 
stuffed whoatear was jilaced in a glass cupboard, 
faintly illuminated, and distinctly damp. Tliree 
months ago, in clearing out the cupboard, I found 
that the bird had lost its .skin entirely ; even the 
horny rhamnotheca of the beak, and the scales of 
the feet, had disappeared. Nothing remained except 
the wires, the hones, and the stuffing; and, strange 
to say, the sluffing was neither low nor cotton wool, 
but waste silk. 1 have known tEcophora larvae 
feeding on a Lhinese " joss slick,” a compound of 
resins used as incense, and have found one in an 
excavation in a " vegetable ivory" nut. In the 
latter case no other insects were visible, and every- 




December i, 1923] 


NATURE 


793 


A Sug^«sted Modification of ** Proton ** to 
Prouton ** as a Memorial to WIlUam Prout. 

The amazing advances in our knowledge of the 
composition and structure of matter achieved during 
:he past few decades constitute an important, if not 
quite final, step toward the establishment of the 
essential unity of the physical universe. 

In reviewing the epoch-making work of J. J. 
Thomson, whose electrical theory of matter under¬ 
lies all recent developments m this field, with that of 
Rutherford, Ramsay, Sfiddy, Aston, and others in 
England and elsewliere, one slionld not be unmindful 
of the contribution made over a century ago by his 
compatriot, William Prout, an early a]>t>stle of iimlv. 

I'o all .stiKlonts of chemistry Ih'oul’s hypothesis, 
published in i8ib, to the effect that all of the elements 
arc formed from hydrogen by some prot'css of con¬ 
densation or gtOLipmg, has been familiar by reason of 
the stimulus it has afforded to accurate exix^rimental 
work. Relegated for many years to the limbo of 
discarded theoiies, it has at last emergi'd to increased 
plausibility. Although of mvessity less s|>ecific than 
the iiydrogiMi-ludium theory oi Harkins, it is corre- 
spondinglv simpler, and C'pially valid if the helium 
atom, with ds four jirotons and four electrons, be 
rfegarded as an intra atomic polymondi* or coiulensa- 
tum product of hydrogen. However mlncatclv the 
more densely populati-d conimunitic“s of protons and 
(dec tnms may be arranged m the iieavier atoms, the 
one proton mid one electron of the atom of hyiiroge.ii 
cerlamly constitute tin* " first pair " m the chemical 
(l.irdeii ol Ifdeii, or present the first stage m the 
upward evolution ot the elements. 

In recognition of the genius ami insiglit of William 
Prout it IS siiggesleil iierow ith that the name “ proton ” 
rorontly assigned to th<‘ mill charge of positive ek'c- 
tru.ity, be uio<litu‘<l, with some small s.icnlice of 
etymological auurac). to “prouton,” a term with 
distinctive historical connotation 

AirrmiK Wiisi.kv Bkownm. 

('orncll Umversitv, 

Ithaca. N V., V S.'\ 


An Uncommon 'J'ypo of Utoud. 

In Nmuki; of November 17. p. 7,15, Dr Ixickyer 
puts forward a suggestion .ns to the qihvsics of the 
formation of ” mammato-cinniilns ” cloud, namely, 
that it js formed by descent of moist air into colder air 
below, wlicn there is a reversed vortical temjicraturo 
gradient, m the same way that ” cumulus'’ cloitd.s 
are formed by an ascent of w'arm air (wJicn there is 
a normal temperature gradient) into colder air above. 

Any satisfactory explanation of the formation of 
tins type of cloud would be welcome, but surely 
“ cumulus ’’ clouds aie formed by the adiabnlio 
cooling when moist air rises to a place where the 
atmospheric pressure is lower. The general dwrease 
of temperature upwards is only necessary to make 
such ascent of air possible. A tlescenl of air, such 
33 Dr. Ixickyer suggests, must be accompanied by 
adiabatic warming, since the pre»«iirc is increased 
whatever tlie general vcrtic<d tcinjicratiire gradient 
may be. It i.s true that some cloud might be fonncsl 
by the mixing which might occur at the surface 
of separation between two musses oi nearly saturated 
air at different temperatures, but this would not be 
expected to form the dense globules of cloud actually 
seen with ^is type of cloud formation. 



In mv letter whichappeared in Nature of NovembCT 
ry I r^err^ to Mr. Arthur Clayden as “ the late, 
when actually he is very much, alive. How I came to 
make tlus error I cannot und^stand, but I was most 
probably thinking of Mr. Clayden as the fate Pfincifwl 
of the tlniversily College, Exeter, and so made the 
mistake. 1 miich regret the error, and shall M 
glad if this coTTi'Clion of it can appear in an early 
Issue of NArOKF-. Wit.i.iam j. S. Eockykr. 

Norinan I^ickyer Dbservatory. 

Sidmouth, S. Devon, 

November 20. 

National Uertifleates In Chemistry. 

T iiAvi: observed on page bi u of Na i‘i' RE for October 
27 a reference to the sclieinc of examinations for 
national certificates in chemistry. 

The writer of the article, upon the basis of an 
expression of opinion commencing with the word 
“ apparentiy,” procccsls to criticise something on 
which he is not fully informed The scheme is 
” designed to secure all the advantages of internal 
ex.UTimatious and of reasonable freedom in the 
arrangement of th<‘ courses ol work to meet local 
conditions au<l needs,” and the writer need not fear 
that there is anv truth in tlu* suggestion that before 
courses of study ate rei'ogmscd they are modified or 
inutd.ittHl by the Board of J'.ducalion. 

So far as national certificates in chemistry and the 
courses leading thereto are concc'rned. the Board acts 
only in conjuiu-tion wdli tlie institute of Chemistry. 

The expencnci* of tlie first two examinations for 
such certificates lias amply demonstrated the usoful- 
ness ol tlie sclicme No complaint of bureaucratic 
intervention has been submitted eitlier to the Board 
or to th<* Institute. 

So fiir from insisting on ” that niacluno-like utii- 
foniuty bek>ved by burenuerats.” the exaniination 
papers liave, in lact, lusm set eitluir* by the local 
scliofils or by tiieir own iitfiliatcd groups—such as the 
Union of Laneaslnre and Cheshire Institutes. 

The view of the wntiT as to tlu* need of ” some 
measure of ei'iitral control and to some sound and 
otfiiial organisation” is incontestable; those de¬ 
siderata are precisely those wlucii the scl\eme U 
I dcbigiUHl to attain JUcH VRD B. Pilchkr, 

Registrar and Secretary 

Tnstitule of Chemi^itry, 

30 Russell S(}uarc', London, W.C.i, 

November iv 

Mk. I'^ii.ruKR will know that before an educational 
institution can submit candidates for national certifi¬ 
cates the course of study proposed must be approved 
by the Board. This, of course, is absolutely necessary 
and d<‘sirable. but it is at this stage that mo<iifications 
may be suggested by the Hoard -the alternative tc 
acceptance being refusal to place the institution 
cone.crued on the approved, list. 1 do not suppose foi 
one moment tliat modilications of courses proposed 
arc not necessary sometimes, but I <lo suggest that 
the trend of the mo<lifications is towards uniformity 
of syllabuses. 

I have no suggestions to make, at present, on the 
actual toiKluel of the cxaiiimations, and I know that 
the papers arc set by the local sciiools and assessed 
by gentlomcn whose work is not (jnestioned. _ My 
reference was made distinctly to the pre-reC(^mtior 
stage, and I c.^n assure Mr. Pilcher that I did no 1 
write without some knowledge 

I woukl also point out that 1 was referring t( 
complete courses of work—including sul^ects anciUarj 
to the main, subject, and covering a period of from threi 
■to fiva.vear8. The Writer or the Article. 
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Zoological Bibliography. 


KiiFERRiNCi to my letter on this subject in Nature 
ii November 3, p. 652, I am asked to slate that the 
ecommcndalion that the size of the publications of 
icientific sociclies should, if })ossibIe, be demy 
x:lavo, originated witJi a committee cjf the British 
\ssociation on the size of ]>eri(Klirals, not wilJi that 
m Zoological Ihliliogiajiby and I’ubheation; and 
•.hat this v*a^ also the rocninnieridation of the Corre- 
;ponding Societies’ Cominittee at Liverpool 

T. SiiEPPARn. 


The Museums, Ilnll 


'J'lih British Ass{iciation Loninnttee on Zoological 
bibliography and ihibln alien desires me to emend a 
datcmenl in the friendly and ucU.oiiu* letter which 
Vlr. T Sheppard lias addressed to ytni on behalf of 
.he Corresponding Societies' Coniinitlt'e (Natork, 
Soveinber 3, p. ^5.2). TJio re<oniinemlalion lliat the 
'orniat of a societv’s jinblication should be deinv 
iclavo (approximately, «> y m , or 22*5 -• J4'5 cm ) 
Joes not occur in llie last report of my Comnnltee or 
n any of its previous reports 

]f that recommondalion was nuule eilher by the 
[kirresponding Societu's’ ('onnntlt<s‘ or by tlie Con¬ 
ference of Julegates from those societies, il will 
doubtless iiavc been Iransimtteil to the (ouncil of the 
British Association, and will jiresuuiably lx* com¬ 
municated by that body to the (.onmiill<-<' whi<h it 
^las appoinlcx! to ri'port on sn< ii (pn'stions. 

Meanwhile I am to add Hint my CoinniiUee alremly 
has a dilTerent jiroposal of the same natnn- laul beloi'c 
It, and that iL will ri'jiort on tliesubn.*cl in diuMonrse. 

'J'hc only ieeomnu‘nd«T,ti(>n by the Conleieiue of I 
Delegates of wJncii I have received information is as | 
follows' "'J'o urge tJie ado])lion l>y scieidilic soeiclics ; 
af the bibhogra])liicaI nxonnncndations tonlained in 
the current l,<ei>orl ot tlie Zoological ruhlicatioiis 
Committee.” 

May i recjuesl those who luav desire a copv of 
the Comnutlee's last rc'iiorL to address themselves to 
me at lii« Natural History Mnscuin, Lon<lon. S.\V.7, 
ami not to the Strvetary of the British Association. 

y. A. Bathi-u, 

Novembei u. Sccietary. 


A Standard System for Scientific nnd Technical 
Publications. 

Thk enormous amount of curn-nl scientific ami 
technical literature is a matter of common remark 
It goes to swell an evcr-inere.ising accumulation, of 
which a large portion, comprising research data, 
observations, ineasiireinenls of values, and .so forth, 
remains of permanent value. The various published 
indexes .serve to keep account of it, but the labour 
reejuired to make a comprehensive review over any 
range of recorded fact is ccm.suleralile, and will steadily 
increase as time goes on. W'Uli the view of alleviating 
such labour I have worked out m detail an organised 
publication system, as .specified below in two parts. 

1. The Standard Pa^e Size Scheme .—A certain suit¬ 
able size should be nominated as the standard page 
size, and be adojitcd generally for scientific and 
technical publications, except for special reason to 
the contrary. The .size would be chosen by experts, 
and would be .some compromise between a small 
magazine size and a book size. 

2. The General Encyclopu’dia Scheme —Standard 
size publications of booklet and pamphlet form to be 
perforated at a standard spacing for filing on the ring- 
book, or other .similar system. Each of such publica¬ 
tions to have a word or phrase, descriptive of the 


contents, printed on the top right-hand comer of the 
front page, so that by this ” cyclopiBdic phrase ” 
such publications can t>e filed in alphabetical order. 
In the ca.se of periodicals, eacli important article 
should begin at a right-hand page, and occupy a whole 
sheet or set of .sheets, the space left over being left 
blank, or filled with advertisements or small matter. 
'J'lie penfxlicals .sliould be so bound that such articles 
can be withdrawn w'lthoiit mutilation , the standard 
perforation and cyclo])a'dic phrases should be pro¬ 
vided as for pamphlets. 

Upon the adoption of the system, pamphlets and 
articles withdraw'n from periodicals would be filed 
in an onk'riy and compact collection in covers of 
Iwjok si/.e, in alphabetical ordcT. or order of classi- 
lication as desired J.^ut 1 speciallv aigiic that the 
sysU'in would permit of a varlet^’ of arrangements 
of great serviee to those who desire to make any 
review c»ver recordeil fact Only certain classes of 
pcricKlicals neeil conform to the system, in order to 
derive the mam advantages of it, .-md cMstmg indexing 
arrangements need not be upset by d 

The above will give only the rouglicst idea ot the 
system ; it has many modiiu-ations. and there are 
\'cry many tonsiderations to In; taken mtu account. 
Bui I am prepared to go into precise details svith any 
conuinltee s<*r up to consider Ihe svstem from a 
general stientifii. point of view Siu.h a coinimUec 
might, l(»r example, be appointed by tlu' BriLisIi 
Assoeiation I sJiall also be glad to sapj'lv an account 
ot the.sy.sleiu to any person specially uitereslt'd. 

) I' J^lWWI.l., 

20\Vcilci\ Lane. Merton i’.irk, 

I .omioii, S \V 20 


A Fossil Uaddis-caKP. 

At II Mio.N has Jre<juen!!v been direrled of l.ite to 
the exlraoni1n.11 V peisisteiiLi' in lime oi ^atIous insect 
sliucture.s, as shown bv lossils It might lie assniiieil 
that the rea<tions ami ]p.stiiKls of nisei ts weie 
Miuilarlv am lent, ami of this iia\’e a i.ei lain amount 
of actu.d pif)oi. .IS m 1lie (ase ol some ol tin .luts, the 
reni.uns of which aie so abundantly 
preserved in Baltn. amber. \\ lien 
1 was recently m Vladivostok, ])r 
Krvslitotovieh showctl me some 
curioHs insect casc^ found fossil in 
tlie Teitimv rocks at >*osiel. a 
locahlv m SilxM ia close to tin: border 
id Koiea One of those cases, which 
he gave mu, proves on examination 
tj» be that of a caddis-ily of the 
genus !’hryg<inua. tpiito .similar to 
liieimKh'rn It is 

composed «>f pieces of Sequoia langs- 
doifii, wliich are arranged side by 
side 111 the ii.suul spiral fasliion, and 
are about 5 iniii. long and i -2 min wide, the case itself 
being 7 min. wide. 'J'he species repre.seiitcd by these 
ca.st*s may be called Vhrvi^anea Krvshiofouichi n. sp. 
(Fig. 1). The case.s from the Miocene of Ocriingcn in 
Jtadoii, long ago named Phryganea antiqua by Hecr, do 
not belong to tins germs. The true Phryganca case 
1.S quite a specialised structure, wdth a definite spiral 
arrangement, which w’c now see to ha\ c been cvcilved 
long ago, the Posiet beds being Lower Miocene or 
probably earlier. In the insect-bearing beds on the 
Kudia llivcr, Siberia, N. lat. I secured a wing of 
Phryganea, which will be described elsewhere. 

V X. D. A.,CoCKERELt. 

, University of'Colorado, Boulder, , 
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Hormones.' 

liy Prof. E. H. Starling, C.M.G.. F.R..S. 


TN the dedication to his work, Harvey compares 
-L the heart to the sovereign kinjr, and throughout 
he continually recurs to what we should now descrn>e 
as the “ integrative function ” of this organ. In 
virtue of the circulation which it maintains, all pjirl.s 
of the body are bathed in a common medium from 
which eacli cell can ])ick up whatever it requires for 
its needs, while giving off in return the pnKhuts ol 
its activity. In this way each cell works lor all others 
—the lung.s supply every ])art with oxygen and turn 
out llie carbon dioxide which it [>rodnces, the ali- 
mcntar^’ canal digests and nl^sorhs for all, while the 
kidneys arc llie ('oininon means of excretion of the 
soluble waste pioducts of the body, ('hanges in any 
one organ may therefore affect the nutrition and 
functiem of all oiIkt organs, winch are thus all members 
one of unothei. Hut, in addition to enabling this 
cominunitx’ of goods, the (dteulalion affords op])or- 
tunity i(»r a more private intercourse between tw(» 
or at any rate a liiniled number of distant orgau.s. 

It is now eighteen \ears since I directed attention 
to the chemical nicssengcr.s or honnoTU's wliiidi arc 
employed by lla* body for ttiis purj)ose. As an illustra¬ 
tion ol the inellaid !)\ vKhid! they work. 1 adduced 
the example larlnmic arid gas, whu.h is the product 
of all cellular aelivity and at the same time 1ms a 
•specifu e\(il.itory effect on the lespiralory centre, 
so that tlie respiratory movements keep p;uv with 
the needs of the whole bodv lor o.xygeu. The typiial 
hormone. lio\ve\er, is a drug-like ImhIv »tf definite 
chemit al coiu|Kisition. whicli in a few (M.ses is artualK 
known, so that the substance has been .suilhcsised 
outside the body U is more or less dilTusil>lc, and 
, inav even witlislami without aUeralion ibe tempera¬ 
ture of boiling water. It is generally easily oxidisable 
in a nculial or alkaline medium, so that alter its 
production it docs not remain long in tlie blood ; it 
deli\'crs its ^te^sage and is tiien destroyed Kaeh 
specific honnone is manufactured bv .1 group of cells 
and turned into the tdood, in which it navels to all 
parts ol llic bodv, l»ul eveites definite reactions in 
one or a limited number of distant organs. 'I’lie 
production and a<.’tian of tlu*s<‘ snlislamu's are con¬ 
tinually going on in the normal animal. They are 
ncccs.sarv to healtli, and their production in <‘X<‘ess 
or in deficit gives ri.su to disease and maylie to deatli. 

Typical ol all liormones is si'cretin, a substance 
produced in the epithelial cells lining the u])per part 
of the small intestine wiien tlie.se come in toiitaet 
with weak acid, so that it is set free in normal cir¬ 
cumstances tiv the pa.ssugc of the acid <-hyme from 
the stomacli into the duodenum. Diredly it i.s pro¬ 
duced it is ab.surbcd into the blenid and travels round 
to the pancreas, to the li\’er. and to the intestinal 
glands, in all of which it excites secretion. By means 
ol this chemical reflex the arrival of the products of 
gastric digestion in the small intestine evokes within 
a couple of minutes the secretion of tlie three juices 
the co-operation of which is neces»ary for completing 
the work of digestion and solution of the food, already 
^ Prom the Harvelai 0 >Atto&, ticrtttled ^ The Wiedom of the Body.**' 
delivered before the Koyal CoUefe-ot Phfilcl«u of li^bdon a& ^ LokeV 
Day,October 18. ... t'- . 

NO. s8sz, yOL. Ill] . 


I>cgun in the stomach. It is probable that this mechan¬ 
ism is but one of a whole chain of chemical reflexes 
re.sponf>i!»1e for the oulcrlv })rogri‘ssi(m of the various 
stage.s in the dige-stion of food. 

’I'liese hormones mav apjiarentlv be formed by any 
kiiwl of tissue. In m.mv cases a gland which has, 
in the evolutionary histor\’ of the race, ])oured its 
.secretion liy a duct inh> tlic alimentary I'annl or on 
to the exterior, loses its duel and liecomcs a ductless 
gland, the secretuni being now transferred either 
immediately or through the lymphatics into the blood 
stream. In either case llicse chcmit'al mes.sengers may 
be formed from masses of cells wliich have at no time 
had a glandular .structure and may lx* modified 
nervous tissue, germinal tis.suc, or some part of the 
me.sobl.isl. 

.\s a tyjw ol the dm llcss gland derived from one 
witii an external semuinn the most l.miiliar example 
is the tliyruid Tiic phvsjologic.d action of its intemal 
secretion and the morbid lesults of its excess or 
deliciemv, atfevting tissue growth and development, 
metabolism, and mentahty, arc lainiliar to all. In 
rc'cnt years tlic ai-tivc sulistance has Ivccn actually 
isolated, and il.s «onsiuution determined. Ivy ICenriai, 
who has .shown that it is an iodine diTivative of an 
amino-avid, tryptvjphane. It scem.s almost a fairy 
tale tlial micIi widesjnemi results, affecting every aspect 
oi a Hum’s life, should be (omlitioiied In the presence 
or absenc(“ in the bodv of inl'milcsimal <|iiantitU’S of 
a Mibstame winch by its formula docs nqt seem to 
stand out Irom the thousands vij other .siii>stance.s 
with which oigamc chemistry has made us f.irniliar. 

.\lthough we ih» not \c;l know tluir consliuition, the 
clii-mital mc^^enget^ associated with tiie reproductive 
organs .irc jKissiblv evtai more marv’ellous in the 
inlluem c the\ exert 011 the dilh'rc'iiL parts and functions 
ol the 1 hk1 \. 'I'he efiecls of castration have been the 
subject ol observation idniosl Irom the beginning.'? 
of eiviUsulion, but it is cjnly during the last few years 
that definite jircMil has bc'en brought fouvard showing 
that these eflec is are due to the removal of chemical 
me.ssengers iicamally produced in the te.ste.s. The 
whole dilTereiitiatimi cd sex, and Liu* formation of 
scx-ontlary sexual charac tens, .irc delerminerl by the 
«ircTiIaticm m the blood ot cliemic.d substunres pro¬ 
duced either in tiie germ cells theiuselvc'.s or, a.s .seems 
more proludde, in the interstitial c ells of the testis 
and ov'ary, whicii thcmsciv’es are jirobably derived 
Irom the germ cells oi the einhryo Thus il is po.s.s‘ihle 
by operating at an early age to transfer male into 
jeraale ami vue vena. Removal c){ the ovaries from 
a hen causes the assumption of male plumage ; the 
removal irom a young cock of the testes and their 
replacement by the implantation of ovaries cause a 
disappearance ol the comb and the assumption of 
the plumage ol the hen. Each animal as concerns 
its general build and colour has a neutral form which, 
as has iK’cn shovrn by Pe/ainl, re.sulls from the extirpa¬ 
tion of either te.Ue.s or ovarie.s. In fowls the neutral 
form, judged by the plumage, approximates the 
male, whereas in sheep the neutral form resembles 
the female. 'There is no question that, by the 
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implantation of ovaries or testes into the foetus at a 
sufTicicntly early age, one could produce the w'hole 
development of the internal and external genitalia 
correspomling to the sex of the gland implanted. 

It IS Wfjrthy of n<tte that these sc\ ehanicters aflect 
also the mejiLalit\' and liie nattions ol the animal, 
although they are ijuile mdependenl ol any nervou^ 
connexions. Here, as in Lire case of the thyroid, the 
function.s of the < cntral m r\'uiis system in their Iiighesl 
manifestations (Upend on the lireiilation in the IiUmkI 
of chemical suhsfances or horrnone.'i. The wonderful 
development that lakes pUne in the female alter 
C(»nception to ht !u r to nourish the helus as \v»U as 
tlic young fluid, is also due to ln*nnfU)es, jnoduced 
in some eases pcrliajis in tiie fjvaries, in fitlier eases 
in the pi'oduf L fii njiueption itsell. 

We owe to S( haler tlie knovvUdye (»f the internal 
secretion of liie nicdulla ol the sit]>rurenal IkkIU's. 

As (.annon has pointed out. this .secretion is ]>oured ■ 
into the Idood <hirmg (onditions oj stress, anger, or ' 
fear, and acts as a potent reinlon ement to the energies 
of the l)odv it im uascs the tone ol the hlood eessi-K, 
as wdl a.s the ])o\ver ol the heart's (ontraition, while 
it moiiilise.s the sugar bound up in the liver, so that 
the muscles inav be supplied wdth the nuKl readily 
avuilaliUi sonne cd energy in the stnigule to wlmli 
the.sc em<itional states aie the tssenlial ursors or 
I'oncomitants. I 

Wonderlul, too, i-' th«‘ inlluenfe csiTted hy the \ 
secretions (»f tiie pituitary bodv. Tins tiny ttigan, 
whi(h was foimerly imagmed to lurnish the minus 
to till* nasal tavitas, consists ol two lolies wliuli have 
different internal si i returns 'I'hal prodtued by the 
anterior It*be ,sterns to mlluence growth, eMcss pro- i 
dueing gdguntisiii or aeioinegaly, wiiile deficieiu y leads 
to retanhd growth and mlanlilisin. The pf>sten(*r 
lobe, wlm h in aspect would seem but a small (ollection 
of neuroglia, neverlluless lonns tine or more snbstance.s 
which, (irculating ni the I'lood. have the mo.st diverse 
intiueiucs on various ]jarts ol the ImkIv. They cause 
contraction ol the uterus and ol the blood-vessels 
(these are jio.ssildy two ilistiint siibst.imes) ; they 
may increase or dinnnisli the flow ol mine: they 
affect the excretiem of clilorides !>y the kidne) ; and, 
according to Krogli, their consiant pir.sence m the 
blood is essential for inaint.dning the normal lone 
of the eu)»illarii.s. In the frog the post-pituitary 
hormone is responsible for the priiti‘« live adaptation 
of the colour oi tiie skin to the environmimt, an adaiita- 
tion which i.> etlected by retraction or exjxmsion of 
the pigment cells or i hromatopliores ol the .skin; and. 
if we may accept Kauninei ei's «(inclusions, the jntuitary 
hormone wdiiv h is poured into the lilood for this pur|jose 
uffects the genn cells themselves, .so that individuals 
bom of parents that liave lived in light or dark sur¬ 
roundings arc corres]iondingIv light or dark—a real 
tran.smission of acquired peculiarities, effected not by 
the gemniules of Uarwin, but by the influence ol a 
soluble diffusilih* hormone on the germ plasm. 

In the multipli( ity and diversity of the physiological 
effects produetd hv these various chemical messengers, 
one is apt to lose sight of the fact that we arc here 
investigating one of the fundamental means for tltc 
integration of the functions of the body. These are 
not merely interesting facts which form a pretty story,' ■ 


but they are pregnant of possibilities for our control 
of the proces.ses of the b(3dy and therewith for our 
mastery'^ of disease. Already medical science can 
Ixiast of notable achievements in this direction. The 
j conversion of a .stunted, ])ot-l)ellied, slavering cretin 
! into a pretty, altradive child by the administration 
I of th>roid. and the resioralinn of normal health and 
I personnlitv to a .sufTerer from Gravi's’s di^'case liy the 
I removal ol the exeess ol thyroid gland, nuist always 
impres.s us as almost miraculous. In the same way 
we may cure or control for the time being diabetes 
insjpidiLs by the injection of the w.itcrv' e.xtrait of 
the jio.sterior lobe of the jiituitar) bodv. The latest 
m'hiev ement m this direction is the pri'paration by 
banting and Ilesl in Canada oi the active principle 
normally formed in the islets of tlie jiarure.i.s. and the 
pnK't that llic diabetic londition in its severest lorms 
can be relieved bv its subeutaneoii-> administration. 

In my (‘roonian Lialures 1 asserted th.it. il .1. mutual 
(oiUfol ol the dillerent lunctions ui tlie bodv be largely 
determined by the ])roduction ol definite (hetuical 
sufistanees in the Ixidy, the discovery of tin. nature 
of these sufistame-. will enable us to interpose at any 
desired ])hase m these iunttions. and so to ae<iuirp 
an absolute <-ontioi ovit the vvorkmgts ot tlie human 
body. I think I may claim lliat, in the (‘ighti'en v'cars 
that lune sime elapsed, we have •made considciable 
progicss tow.irds tiie realisation o! tins p(wcr of 
lontrol wlinii is the goal ol niedii.d .sMciue. but 
there still renuim nuu h to he done and iiMiiy dilii- 
eulties to be miravelicd, and il may lie Woitli our wliile 
to cinisider along what lines researches to tlii.s end 
must be direi fed 

'i'liere are no doubt manv honnoiiii relatioiislups 
ol w'hieh at jiii'senl we are uiuiwarc, siiu e every )ear 
re.seanh adds to tlu'ir number Unt assuming we 
know iluil smh and .such an organ ]>rodui es an mteriial 
sdrclion vvliiih is neeessarv lor the nonnal carrying 
on ol a given luiKtion or hinetions, v\c iiiiiy desire 
to dimmidi or enhance its eftei Is in a patient or to 
leplace it wlien it seems to be entirely I.k king. Tlii're 
seem to be tliree possiliK* methods bv wha b uc nu-dical 
men can interpose our atl in tiu; hoinionic workings 
ol the bodv. 

(i) In the first place, we may find what is the effec live 
stimulus to the iirodiation ol the hormoiu', and, by 
supplying this, incrense its imjduci ion liyihe res])(msil>le 
eells. For e.vample, we know that by the administra¬ 
tion of aeki, or at any rate by increasing tiie passage 
of weak acid from the .stomach to the duodenum, we 
I can enhance the production of .secietin and so of 
pancreatic juice and the other juices. Probably, 
theretore, wlien w’e give dilute acids to assist gastric 
dige,stion we are setting into motion the whole cliain 
oi rcfle.x proces.ses in the alimentary atnul, and the 
chief value of our administration may he ns effect 
on the |>ancreas. Hut in a large number of cases we, 
do not yet know' what is the effective stimulus to tiie 
produdion of these internal secretions. In the case 
of the adrenals w'c know' the .secretion can lie augmented 
tlirough the central ncrvou.s .sy.stcm and the .splanchnic 
nerve under the influence of emotions or of lack of 
oxygen, but we Have no knowledge of the factors 
determining'the production flf the pituitary hormones 
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condition of ignorance extends to most of the other We may, However, look forward to the day when 
ductless glands. the chemiml constitution tif all these hormones will 

In some cases deficient production of a hormone be known, and when it may be passible to synthesise 
may be due to the absence from the food and drink them in any desired (juantity. We may then he able 
of .some necessary constituent. Thu.s iodine is essential to overcome the incoiivenience of .subcutaneous in¬ 
to the formation of the specific secretion ol tlie tiuToid jection by giving rclativeh' colossal doses by the mouth, 
gland (indnthyrin). If iodine lx* enlirelv absent Irom or we may Ix' able to modify their constitution to a 
the drinking water and the soil, so that it is not con- slight extent so as to render them immuno to the 

tained even in minute quantities in the vegetable action ol dtgeslnig fluids, without afTecting their ■ 

food grown in the district, tiie thvroid iindei^(H*s specific action on the umetion.s ol the body. 
hyper|)lusia--in vain an endeaxonr to make bricks \ (3) The ideal, but mu,] venture to assert, the* un- 

witliout straw, to produce its jiroper hormone without j attainable, method svill be to control, bv promotion or 
iodine. This seems to lie the cause ol the great ]>re- | suppression, the growlii oi those cells, tlie funi'tion of 
valence ol sinqfie goitre in certain distru ts espeemUy 1 wliidi is to form these specil'u: hormones. Ihough 

in Switzerlarui and in ])arts ot the Ibiilcd .States, ; this meiluKl .seems .it present iar Imni riralisation, 

It has been siiown that goitre ran be practically i the first steps in this dircj tion liai e nlvcady lieen taken, 
eliminated Irom litese disllIct^ by the oi'ciisiona! I It must lx; remcmliettsl that the povver ol controlling 
administnition of small doses of iodine or loditles | growth <it <el!s iiivoKcs the solution of the jiroblein 
(Marine, Leiihart, Kimbiill, and Rogolf). Tlu'se results ul earner Here llie e.\[)eriinents on the growth of 
W'crc c(nnniiinicat{'(I in i<>]7 to Dr. Klinger of Zurich, normal cells outside tlie body basi’ shown that they 
and as a result ol his <“speri(nec the Swiss (loitre can Ik- stimul.Uetl to vie with cancer cells in the rate 
Commission has n*( oinincndcd Uh- adoption <d this oftlu-irgrowtli.orcanbcinhiliili-dalLogi-tlu'rai-cord- 
method ol goitre prcMMition us a public health nieiisiiiT j mg tt> tlie nature ol the themi^al substances with 
througlioul file <-nUre Stale Already great piogress ] width they are supplied Wv know that the growth 
has been made m tiic ubtihtion ol tliis disease Irom j td certain cells, sueh as tlmse ol ilie mammary gland 
tlu* countrt 'riius the iiieidein'c oJ gtutre among j or ol the utcuis. is excited by specifie dicmical sub- 
all tilt' .St liool t Inldren oi the cunltm of St C.allen bus j stances prtxluccd in the ovni v or betiis; and wc may 
been rediiied liom S’j'G per tent in Janu.iry lOP), ! be able to find sjK-cifii' substances or t'onditions for 
ttM3*i })cr cent in janu.irx I any tissue ol tlie Ixjdy which may excite growth 

(i) Where <1 disordei'etl condition is due tt) dniiiiiislied ! whidi is retarded, or (immiish growth when this is 
prodiution of some spot ifu horiuom- we m.iy extract ; in excess. 

liic hormom- irom the corres])tnuling gland or tissue ! It may Ik* that in some cases purely mechanical 
in animals Jt is di.ir.ietenstie ot these hormones j inlerlereiice will suflu'C. 'J'hus in experiments by 
that, so lar as we know, they aie HleiilK al thnnightmt Steinadi and olhcr.5 it has been lound that ligature 
all tile da.sses ol \ertebr.itt's. an<l it is possible that ol the vas deferens close to tlu* testis, wfiilo causing 
they mav be found far bade m the invertebrate world. atro[)hy ol the seminiferous cells, iu'iiigs about over- 
This mc'tiiod is easy when, as in tlie case of the tliyndd, giowth of tlu* interstitial cells, which, as we have seen, 
the actu'e jirinciple is stored uj) in the glaiul .and is arc chiefly rtssponsiblc for the hormones determining 
unaltered 1 »\ the pr.x esses of digestion, so that we the second.iry sexual characters. Among Uiese second- 
can obtain all the curative effects of the liornionc ary .sexual characters must be elasscil the whole of a 
if wc adiniiuster dried thyroid by the mouth. We man’s energies. Virility does not mean simply the 

have no evidence that any other ol the hcirmones pow'er of projxigation, hut connotes the whole part 

with whii.h we arc acquainted ])artakc of tins resistance played by a man in his work within the community, 
to digestion, so that to produce their .specific eflects As a result of this hypertrophy these authors claim 

they have to i)c intrudui. eel by subcutaneou.s injection to have produced an actual rejuvenation in man, 

—a great draw'ixick when the administration has to and thus to have warded off for a time senility with 
provide hir the constant presence of a small con- it.s mental and corporeal manifestations. Further 
centration of the hormone in the blood and ti.ssiie.s. experiments and a longer period of observation are 
In the ease of imsuhn, for example, it seems necessary necessary before we can accept these results without 
to repeat the injection every twelve hours to obtain reserve, but it mu.st be owned tliat they are perfectly 
any continuity of action, and the same thing jirobably rca.sonabIe and follow, as a Ingii-ul sequence, many 
applies to the pituitary extract, wliile in the ra.se of years’ observation.s and experiments in this field, 

the genital hormones no trustworthy effect has been It would indeed be an advantage il we could post- 
obtained except by the actual implantation of tlie pone the slowly increasing incapacity which affects 
organ from an animal of the same family.* us all after a certain age has been jxassed. Pleasant 

as it would he to ourselves, it would he still more 
valuable to an old community such as ours, where 
tlie arrival of men in places of rule and responsibility 
coincides frequently with the epoch at which their powers 
are beginning to decline. The ideal condition would 
be one in whicli the senile change.s affected all parts 
of the b<xly simultaneously, so that the individual 
died apparently in the height of his powers. For it 
must not be thought that in any such way we could 
prolong life indefinitely. Pearl has pointed out that 


• In my Crixiinan Lectun's in I rcpcnU’iI soiiv r^pwimcnts nude 
in conjunction with Dr. Ijini--Cl.iyj>o«, iii whidi 1 had inuluccd hyper¬ 
trophy of the inaiTiTn.iry ^l.inds in vu<ni rabbits, and ui some cases actual 
BCcrctjon of niilh, by the daily subcutaneous injection oi the filtered watery 
extract of yuituK r>ibbit fa>tuscs. Siinilir results were obtained liy Foh 
But a weak puiiil m these expiTimfiUs w.is lh.it the ovanes Iwd ikjI been 
previously extirpated Ancel an<I Bourn have sliowii Ih.it in Uie rabifit 
the mere rupture and discharge of a Graafian follicle, willi Uie subseauent 
growth of a corpus lulcuin, are Butlldent to cause hypertro^by or the 
mammary glands (the effective bonsono presumably having Hs seat <A 
Tpnn«f»fttnra px the lutoal ccUs). It soems ipossiUe, therefore, that the 
effect of oujr H^tkins iB4y have been on tbs ovaries, aod tbat the growth of 
the mamaaiy iPandt osfy e-MCondai/ inaiicpt.nitilt. S do 
Uierefoi»ii)Bwtw4«l9ariap«ntiMftt|u«m(^ve. .^;^ -a 
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if all the ordinary causes of premature death were 
eliminated, this would increase the average duration 
of life by not more than thirteen years, (in the other 
hand, he shows that the rliildren of long live<i jmrents 
have an expectation of lilc \shi<h is twenty years 
greater than that of tiie average individual 

It is evident, tiien, that il IfUigevily js our goal it 
is not medical scieinc we fnust look t«) l)ut eugenics, 
and 1 doubt whether the (jiu'stion is (me with wliich 
we are concerned 'I'he sorr(»w of tlie world is n(»t 
the eternal sleep liiat comes to every one at t!ir end 
of his allotted span of years, wiien man re.sts troin Ins 
laliours. It is the jinin. mental and physi( al, assrx'iated 
with sickness and disulHlity, or the tutting off of a 
man by disease in the jjrime of life, when he .should 
Imve had many years of work beltm* him. To us falls 
the task o! alleviating and jirevcnting this .stirrovv. 
In nur childhood most ol os learnt that suifering and 
death came intij the world llirough sin. Now, wiicn 


as physicians we stand on the other side of good and 
evil, we know that the sin for which man is continuously 
paying the penalty i.s not necessarily failure to comply 
with some one or other of the rough tribal adjustments 
to the env'ironment. which we call morality, but is 
always and in even,- case ignorance or disregard of 
the immutable working of the forces of Nature, which 
is lieing continually revealed to us by scientific in¬ 
vestigation 

In spite of the marvelloii.s increase in knowledge, 
to .some aspects of wliich I have directed your attention, 
suffering is still widespread amongst us. Only by 
following out the injunc tion ot our great predecessor 
— to searcli out and .study the secrets of Nature by 
way of experiment- can we liope to attiiin to a com¬ 
prehension of “ the wisdom ul the hod)' and of the 
understanding of the heart/' and thereby to tiie mastery 
of disease and pain which will cnalde us to rclu^ve the 
burden of mankind. 


The Equation of Van der Waals. 

lU [. II. jicANS, Sec. R.S. 



expresses the result ol .sipiposing a molevulc 1<* be 
endowed with two dislinct jihvsK'nl properlie.s—finite 
size, giving rise to tlie term h, and cohesive Imre, 
giving rise to the term a/;)-. 'I’lie ]>liysieal ineanmg ot 
die equation is Ih-sI exhibited b\ (Iravving diagrams of 
isotiimnals of the familiar typi* Kepn-senting difTer- 
ent gase.s there will lie ditlerenl diagrams (orresponding 
to different values ol (; and h. It i.s, however, readily 
shown that one diagnim ol this ty|H* can lie made to 
represent all valui's ot a .tiid h. and so (lie isothennals 
of all gases, liv suitable c.xpansions and conti.ictions 
of Its lionzonLal and vertical si ales. On remov mg'tlie 
scale from any single diagram we have a universal 
diagram which lepresents the /). T relation lor all 
gases, but without specifying tlie scale. 'I'he circum- 
.stunce that sin-h a diagram is possible is eijuivnlent to 
tiie so-called ” Law oi f'orre.sponding Slates ” ; tins i.s 
now seen to be a matliematieal consequence ol Van der 
Waals liaving lonlined himself to a t\v(j-constant 
specification of molecular structure. 

Thus the aicuraiv. or the reverse, ol the law ot 
corresponding states jirovides a test of the surficienev 
of Van der Waal.s' two-constant specification ol a 
molecule. In actual fact the law is not very vkssely 
obeyed j the deviations show distinct correlation 
W'ilh atomicity, and .so suggest that the lwo*(on.stanl 
specification i.s not altogetlier adequate—a full treat¬ 
ment mu.st take ari'ount ul differences of atomkity (or 
phy-sical shape) as well a.s ol difference.s of size and 
cotie-sive power. 

Van der Waals explained iii.s cviliesive power by tlie 
supposition that all matter po,s.sesses inherent powers of 
attraction lor all otlier mailer. Gravitational attrai- 
tion is numerically far too small to come inlo the 
question at all, so that il is to tlu* electrical structure 

’ SyoopHS oi purl of tiie V'.m der Waals Memorial LiKture deliwed 
before the Clictuicul Society on November S. 


of nuiUer that we must look for the origin of this 
.supjwsed universal attraction. 

If molmiles were eleiinVally charged .structures, 
similar molctnilcs would repel one another ; as tiiey arc 
electrically neutial. tliey will re])el m some orientations 
and attract in oliiers. but two molecules meeting at 
random are as likely to rejiel as to attnui. Jt is only 
when the durafum oi molecular encounters i.s .studied 
that we find an e.xplmialion oi tlie jireponderarice of 
atlraclion over repulsion—attractive cncoimleis draw 
the molecules tarther and farther inlo each nthei’s 
sjiliere ot influence, and .so last lunger tlian repulsive 
eneounlers. Comparing the two t)’pcs of eruounlcrs, 
tlie “ birth rate ” is the .same for cm h. Init tlie “ e.x- 
pcrlatioii of Hie” is longer for attraclivT eiuounters, 
so tliat for the encounters in being at a spec'ificd m.stant, 
there is a preponderance of attractive encounters, and 
Hence a rt‘suUanl altrat'live force. This attradivc 
force, hovvever. originates far mure in an abstruse 
theorem ot statistical mechanics and lar less in an 
inherent piopcrty of matter, than Van der Waals 
supposed. 

If this interpretation is right, tiie Lohesive forces 
mu.st disayipcar at very high temperatures and must 
steadily increase witli decreasing temperature.s, so that 
a must lx* a function of the temperature and not. as 
Van der Waals sujiposed. a eon.stiuiL. in point of fact, 
all attempts to bring Van der Waals’ equation into 
ebser agreement with observ'ation begin !iy making a 
a function of tlie temperature. Moreover, a is found 
to vanish at infinite temperature.s in conformity with 
the suggested explanation. 

'riie .second constant b was supposed ])y Van der 
Waals to have its origin in the finite sizes of the molc- 
cukxs. If, for e.xainple, the hydrogen molecule is 
regarded as u sphere, its radius as calculated from the 
observed value of b i.s found to be 0-64 xio‘® cm. 
The same radius can be calculated independently in 
other ways; the cueffifients of visc.osity, of conduction of 
heat and of self-diffusion all agree in yielding the value 
.o’68x io“.® on.. The average ef these, o*66x 10 cm., 
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would give for the hydrogen atom a volume equal 
to that of a sphere of radius 0*53 x 10 * cm. But the 
normal hydrogen atom, as is now known from the 
researches of Bohr, consists of two electric charges, 
describing a circular orbit, one about the other, of 
radius precisely equal to 0*53x cm. As regards 
collisions with other molecules, this invertebrate 
structure, consisting of two point-charges with m» 
material connexion between them, appears to rescr\e 
for itself a three-dimensional spherical volume with as 
much precision as though it were a spliere of infinite 
hardness. 

The explanation of this infinite }iardnc.ss is to he 
found in the intangii)le tetters oi the (juanlum dvnamii's. 
The nature of these fetters is not in the least under¬ 
stood, but it is Ix'Iieved tliat th<“y are siieli that 
force in (Teation can cause the electron ol the ludrogen 
atom desc'rilie a smaller orbit than the normal orlnt 
of radius 0-53 X ro »cm. If it i.s further supposed that 
this orbit is free to assuiiK* all orientations m sjXKc we 


begin to understand w'hy it is legitimate, for kinetic 
theory purposes, to treat the hydrogen atom as an 
infinitely hard sphere of radius 0-53x10'* cm. The 
quiintum theory brings Ub ba<'k. in a sense, to the 
infinitely hard .spherical atom.s of Lucretius, and the 
radius of these spherical atoms can now he calculated 
with preci-sum from the tjuantiiui theorv ; their infinite 
hardness is heaiitifulU exemplified in llu- experiments 
of Franck and Hertz. 

It is thus seen that th(‘ a and h of Van der Waals 
admit of exact interpretation in teims ol the physical 
conceptions of to-<l:iy. His h arises from wiiat we may 
I all the (]uantum foni-s—llie perfeelly unyielding 
restraints whidi bind the eleUrons of an atom down to 
definite orbits—wiiile Ins a arises Irom the ordinary 
electric field of force, h is the h ot Van der Waals 
which sa\es iis trom immediate annihilation, through 
jjositive and negati\e charges rushing logether to their 
mutual dcstriKlion, just as it is his a wliieh saves us 
from rapiil disintegralion. 


The Nerves of Plants.' 

By Prof. llEJiKY II. Dixon, F.K.S. 


^T^HK general similarity of the distribution ol the 

^ fiiiro-va.sculiir bundle.s in plants :md that ol 
the nerves in animals was early noticed. 'I'liese 
structures in plants were in consequence oilen <alled 
nerves. However, anatomists and physiologists alike 
have long Iield the \-ievv Hint the likeness is merely 
superficial, and is not l).ised on any real pinsiologii-ul 
or anaioiuii.aI reseniblstnce. 

In plants—as in animals -the receiitive and respon¬ 
sive regions are often ijuilt' distinct from one another, 
and may f>e widely separated. What l.»ecomcs ol the 
stimulus between tlie tsvo, and Itosv is it transmitted ? 
Kcniarkalile expenment.-i during the last ten years 
have given llie answers to these questions. 

Fir.st may he suiniuarised, in a few words, Uicca’s 
work on tlie sensitive plant, Minio.sa. The phenomena 
of Iransmi.ssion ot stimuli in this plant are as striking 
as they arc well known. The stimulus is pr<>])agated 
tlirougfi lib org.m'i at velocities variously e.stiinuted at 
10-20 nun. per sei'. 'Lhis speed is fa.st among plants, 
but very slow wlien compared with the veloeit) oi 
tran.smis.sion of stimuli along animal nerve.s. 

Two views were .suggested to account for this i>ro- 
pagation. The first referred the passage of the 
stimuli to those excc.ssivciy fine strands of protoplasm 
which, penetrating the walls of the living cells, place 
the protoplasts of adjacent cells in eoinmunicalion 
with one another. This view was a produd of a period 
obsessed with the physiological importance of these 
then recently discovered protoplasmic fibrilla;, which, 
in all probability, have only a developmental signifi¬ 
cance. These fibrillar composed of living matter were 
supposed to convey stimuli just as the living processes 
of the nerve cells do in the animal body. 

This view was soon rendered untenable when it w^as 
shown that stimuli are effectively transmitted even 
after tlie protoplasm of the cells of the transmitting 
organs was killed by the applicatio* of heat. 

> S^napaU of' a lecton dellyond before ttie Royal DubUs Society aa 
Novembarg.' 

no; - 


To meet this new growth of knowledge llaberlandt 
devel()|K-d liis theory, tlial the slimnli are transmitted 
in Mimosa in Hie form of u ])ulse in the water filling 
: certuln elongated tubular cells .situated in tlie bast of the 
bundles. At tlie best this was an unsatisfactory theory. 
For this method would reejuire a nmeh higluT velocity of 
transmission than is observed, and it was wc'llnigh im- 
possible to nnagiiic how the turgor requisite to transmit 
this pul.se could Iw iiiiiintained after the protoplasts of 
these UiIh-s luui been rendered jierincablo Iw fieat. 

Jn Jyi4 Kieea gave the roup dr urdrr to the pulsc 
theory, lie snowed tiiut the stimulus is transmitted 
througli a strand (»f Mimosa wood irom whi«'li all the 
bast, mduding tlie tubes ol supposed transmitting 
bmetion, luul lieen removed for a considerable length. 
By a scries «)f beautiful experiments Kiccu .showed 
that the wf>od, as iHitnuhet long ago behoved, trans¬ 
mits the slinudus, and that it does tins even when 
all its living elements are eliminated. Furtlier, he 
demonstrated that tiie metlmnism of tiie iran.sjjort is 
the transpiration <-urrent. This cunie.s in its stream 
a substam e, or !ic»nnone. originating from the receptive 
cells, to the cells of tlie reiutive region and so evokes 
tlieir rcspon.>e. Kicta’s work also disposes of a more 
rc('cnt view that the stimulus is transmitted as an 
eU‘('Lrieul disturbamx* in the bast. 

Almost at the same lime as Kicea was dis])osing of 
the older views regarding tlie transmission of .stimuli 
in Mimosa, Bo\sen-Jen^en was carrying out experi¬ 
ments on l.lie phoUilropic reactions of seedlings, which 
were Ixiund to iiuve a profound effcLt on the received 
views regarding the propagation of stimuli. 

When the lip of a grass-seedling is illuminated on 
one side a stimulu.s is transmitted from the rec(;ptive 
region downwurtls in the seedling and evokes a curva¬ 
ture in the shaded jxirt. Boyseii-Jcn.sen found that 
tills slimulu.s was transmitted downwards even when 
the protoplasmic continuity of the cells of the receptive 
apex witli tiiose of the responsive region was severed 
by compete section. 
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Paul repeated and confirmed Boyscn-Jensen’s results 
and added the important observation that the stimulus 
can pass a slice of pith O'l irnn. thicic impregnated 
with gelatin intercalated between the receptive and 
responsive regions. Sinulur work has 1 >een since 
carried out !)y Stark on Lhigrni>tro])i<' and traiimato- 
tropic stimuli, 'riii.s experimenter brought light 
the fact that the rereptive tip one p^ant niaj l>e 
transferred to the ba^e of anoilier aiul after stimulation 
may determine curvaUue iii the latter. Furthermore, 
the certainly (j 1 tliis response to tliigniotropic .stimuli 
depend.s, other things Ix'ing equal. u[)on the plivlo- 
genetF ahinilv oj the two parts. Recenlly Snow luLs 
sliown that t!ie gravitational stinmlus is iraiisinitted 
across protoplasmic disiontinuities in the seedlings of 
Vida jaba. 

Froin the foregoing it is fjuile evident that proto¬ 
plasmic continuity is nol nxjuisite lor iIm* Iransmi.ssion 
of .stimuli in llic higher plants. The localisation of 
the positive and negat!\’f ri'sponses rcspeetividy to 
one side oi tlie reacting region ami the vcFicily of 
transmission will not allow us to assign lh( pn)pagation 
to simple diifusion , but these charactenstics jMjinl 
dearly to the transpirution-streain. Jl alTords llie 
localised deliwry ami tiie ne(css.iry vdocilv. Intro¬ 
duction of the requisite liorniones mav be eih-rted 

Obit 

Mrs. IIkrtha Ayrton. 

PPF.AL is made to me to give some accsaint of 
liortha Ayrton, tlie wile ol my lormei ndleague. 
wlin dierl last August. 

“ Is tile study of heredity a science or a pure 
romance ? ” asks Mrs. 'I'levelyan, iu her Inogniphy of 
her mother, Mrs. Ilumpliry Ward. 1 would .set tlie 
question in another torin : Is das cwi^ WethUfhe to be 
supprc.sse(l liy seiem e ? Mrs. Ayrton was one of those 
who aspired to jirovc that woman can be as man as 
an original seientifK' inquirer. Did she succeed ? If 
we are to frame a psychology of the scientific mind, 
regarding this us a species apart, wc mu.st carefully 
note and analyse the doing.s of such as she. I have 
but small qualification for the ofTice, yet as she was 
my colleague’s wife and wc often met and were in fair 
sympathy, 1 was able to take notice of her idiosjm- 
cra 5 ie.s and of the conditiun.s under whidi she was 
placed. 

Ayrton and 1 met originally in the autumn of 1879, 
when we were appointed the first two professors of 
the City and Guilds Institute and set the ball of 
technical education rolling in London ; the ball rolled 
well and proved to he fissiparous but no one of the 
small bimd who gave it shape in the City and West 
End ever received the slighte.st recognition from tlie 
Guilds, their master.s--and most of these have com¬ 
mitted hari-kari as concerted workers in education. A 
strange w’urld is ours and if we woikcd otherwise than 
for the sake of working, we should do little. 

Ayrton had a peculiar experience: his tlien (first) 
wife—his cousin, Matliilda Chaplin—was a woman wlio 
had acquired merit in tlie cause of women’s rights, as 
she was one of the three, I believe, over whom the 
fight first raged in Edinburgh whether women should'. 


.through uninjured cells, or along moist wound surfaces. 
This consideration explains how it is that continuity 
between the vascular bundles of the receptive tip and 
those of the responsive base is not nece.S5ary to secure 
the reaction. Thus, there is great probability that in 
these plants, as in MinKisa, the transmission of stimuli 
is efTwted by the tran.spcirt in the transpiration-stream 
of a substance deri\’ed from the receptive cells, and 
conveyed by this means in the wood of the vascular 
bundles to tiic resjionsive region. We may imagine 
that this sulxstance is first liberated into the transpira- 
ti<m stre^im by changes in the permeability of the 
receptive cells, and re.sp(jnse i.s evoked in the reactive 
cells b\ similar altiTations in permeability. 

W'hatcver tlie mrimnte meehani.sin ol tlu; .system is, 
the subject of tlie tran.smission ol stimuli through 
plant ti.ssues offers ti striking e.vanqilc oi the swing of 
the jiendulum of sciinlifu opinion. Tie view ])a.sed 
uj)on superfu-ial re.seml>l;inces. that the vascular 
bundles are (lie iUT\es of ])laiits, wu.s long abandoned, 
l)uL now wc see th«To is dear (‘vidente that they 
actuall) transmit .stimuli liom the sensor} to the motor 
regions, ami so perform the function ol nerves. The 
Joregoing .summary of reci-nt woik indicates how 
diderenlly m detail this I'unneMon is cstabhhheri in 
plaiils and annuals. , 



be aihnitted to the study of hiediiine. When T met 
her, lur he-alth was ntoie Ilian failing. She was an 
eihere.d licmg.a woman of infinite charm of manner 
but above the world- -a niuture Mclisande ; indeed, 
when J first hoard l)ebuss}’.s opera iici memory wa.s 
recalled to me hv llie pccnliar rhythm and tone of 
its melody. 1 ler daughter, Mrs. Zangwall, has inheriLcd 
not a lew <il her mother’s cliaraeleristies • especially 
her cliunii of voiec. Her chief ocuipation was novel¬ 
reading, Irom penny-dreadfuls upwards, in which she 
ran a caucus race with our erratic friend, John Perry. 

Ayrton married hi.s .second wife in 1.SS5. H I were 
Ui I'otnpose an opera witli my scientific friend.s as the 
cimracters. I .sliould associate the Alcli.sande theme 
with the first Mrs. Ayrton ; 1 should not quite know 
wlicre to place the second musically but it would be 
near to lirunldlde, as slie had much of tlie vigour of 
Wotan’.s ma.sterful daughter and, at least, a.spired to 
be an active companion of scientific hemes—a race 
far aliove Wagner’s dull and degenerate Teutonic gods, 
be it said. 

Sarah Marks was the daughter of intelligent but poor 
Jewish jHirents in Portsmouth. She was a clever 
child and was early sent to a school in Ixindon kept 
by her paternal aunt, who became Mrs. ITartog; Mr. 
Hartog was a teacher of French in London. Mrs. 
liartog was the mother of Numa Hartog, Pliilip Hartog 
and tlie professor of botany in Cork; also of two 
daughters, one very clever, a talented painter, who 
married Dr. Darnistadter of Paris; the other earned 
her living as a mu.sician. Numa Hartog diSQ early, 
after a most brilliant uni\'ersity career and seems to 
have been unusually clever. Mrs. Mafks^ad four 
undistinguished-chtidfen, besides ,-Sarafa.-'}v nothing is 
ItnP^ ?t( Ik? however, 
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would seem to have been derived from the mothcar^s 
side. 

At about the age of fifteen,’Sarah Marks became 
acquainted with Madame Bodicbon, a well-to-do lady, 
strong on the women’s rlglits (jiiestion, wlio sent her 
young friend to Girton (’ollege, Cambridge. Apjxir- 
ently, she then changed her name to Mertlhi Slie 
took honours in nuilhenuitics. She is cie»Iilid willi 
the invention, during the period, of a .sphygniograph 
and also of an mstrument for rapidly dniding up a 
line into a nundier of equal ])aris. Through Madame 
Bodiclion, siie became acquaitUed with (itwge Kliot 
and several other pt'ople oi distiiu-lion. !n 1K84 she ; 
entered the lunsbury 'rechniral ('oll(‘ge. 1 rcjncmln'i i 
her coming. Siie not onl)’ came hut was seen and soon ! 
conquered—Ayrton; and tluy manu*<l. As wde is.sue : 
they had a daughter, who Ini') Iht fullu'r's gilt ol ! 
tongue; s,he married a {'hristian, whilst ins daughter j 
by Ids fir.sl v\ife inarried a Jew. 1 (»il.en told him that ] 
he atid Ills wile were an ill-assorled rcmple: being lM»th 
enthusiastic and lut\ing <()gnatc interests, tliey con- 
stcenth’ worried each otlier about the work they weie 
doing. He should have had a humdrum wife, **an 
active, u.seliil .sort <d person,” such as Ualy (‘atheiine 
rc'ccunniended Mr. (.'olhns to marry, who \\ould liave 
put him into ciupet-slqipers wlien he came home, ted j 
iuTU well and hd him not to worry either Inmsc-lf i»r 1 
other ])eople, espeually othet people; tln-n h(‘ uouM j 
have lived a longer and a liappier life and done lai j 
more effective work. 1 believe. 

Undet her husbaml's ins]nration, Mrs. .A\rlon scum 
entered upon tije .study ol the clectnV aic. Her work 
is recorded in the book on tite subjei't wliich she 
publisiied in 1002. in pari a n-print ol pajiers sub¬ 
mitted to the i<o\al and oilier .'souelies She was 
an indelaligable and sklllul worker. Whatever the 
fibsolute MiliK' ol Inr obst 1 \ Iht husband and 
ills gooii Incnd l’err\ were tlie last not to make the 
mo.st ol he! achievement, so pi(»l)ably the .s«‘u-nliric 
halo with whicii liu-v and others who laneied that 
women coiilil he a.s men surrounded ia-r was ovci- 
painted. Most of us thought, at the time, that they 
were ill advised in preierrjng iier dann to the Royal 
Society ; the nomination tame to nothing on legal 
grounds. She was. however, eleeled into the Inslilu- 
tinn of Electricfd Engineer.s and at her death was its 
only lady memlHT She also engagal in an intjuiry 
into the lormation of .sand ripples and this led lier, 
early in tlie War, when chlorine was first used a.s jKuson 
ga.s, to develop a fan-device for waving Imek the fumes. 
There Ls little doubt that she took Um) high a view 
of the practical value ol the invention and was un¬ 
warrantably aggrieved at its rejection by the niililary 
authorities. She was aw.ardcd ‘■he Hughes Medal by 
the Royal Society in iyo6. 

Mrs. Ayrton was a very striking woman in appear¬ 
ance and of considerable personal charm, full of 
common sense; this kept her from lieing a militant 
suffragist, though she promoted the cause in every 
possible way. 1 never saw reason to believe that she 
•was original in any special degree; indeed, I always 
thought tlmt she was far more subject to her husband’s 
lead than either he or-.she ima|jned. Probably she 
never !|ia4. a, :^orough>deritific equ^mept,;,4;hough a'^ 
capably inedki^ and, hadj 


neither the extent nor depth of knowledge, the penetra¬ 
tive faculty, required to give her entire grasp of her 
subject. Ayrton himself, though a genius, was in no 
slight measure partial in liis interests; by heredity 
literary and artistic', educati'd inteasivcly in the 
classical school, a horn actor and therefore a good 
ItTturer .and public speaker. impclUd into science 
ihrongh contact with Sir W illiam Thomson, he was a 
worker rhiefly at its technical and commercial fringe 
rallicr than in its depliis: --o he was not a good 
judge of his wife’s .scientific ability. His partner 
Perry was the solid membej oi the firm. In fine, ray 
tom lusion is, tliat das eic'ig II cihlidtc was in no way 
overcome in .Mrs. Ayrton ■ nor could we wish that 
a thing so infimlely jirceious slunild be • she w’as 
a good woman, despite of !u r iK-mg tinged with the 
scientific afllatus. Hknry Iv. Armstrong. 


Dk. 3. K. Stkai), K.R.S. 

\W the death of J)v jolm Ivdvvard .Stead, on October 
31, at the age ol seventy-two. Great Hiitain has lost 
one of its m(*st f.miou.s metallurgists, a man who 
played a very lionoura!>lc and a leading part in the 
developnieiil oi svieiitilic metallurgy, ami is not un- 
worthv to be ranked witli tlie great names of John 
IVrcy, Lowtliian Bell, and Koberls-Au.slen. 

l.)r. .Stead was horn in 1851 and wa.s a younger 
brother ol tlie late W. 'I'. Stead, .\fter the usual 
period s(K‘nt at si'liool, he was ior a lime an evening 
student at the Owens College. Manchestei. in the early 
days at Quay Street. I'Yom there he ])usscd to a 
steel works in the MHldlesbrough district, where he 
served his apprenlicesliip on the practical side of 
iron and steel Muelting, hut he was only nineteen 
when he t*nltred the lalKiralories of I’attinson, a con- 
.suUing chemistand metallurgist in the district. Later 
tlic two men entered into partnensliip under the title 
of I’attinson and Stead, and lie remamcfl identified 
with the firm lor the remamder ol his life, a period 
of about fiity-two years in all. He beiame one of 
tlie l>esl-knn\vn analysts in the north oi England, 
and one cun only conjedure how many large contracts 
were signed on the basis of Stead’s analvses. 

An incident nlated to the wriliT some twenty years 
ago by Dr. Stead will give s(‘>me idea of how this man, 
with a. very slight Hinount of what would he termed 
academic training, rose to a position of great power 
and trust, not merely in the ( leveland district where 
he Iiv<*d, but also in llie iron and steel industry of the 
whole country. He found on one occasion, in the 
early days of his associ<alion with J\attinson, that he 
hud sent an incorrect analysis to one of the firm’s 
clients. Without liesitalion he wrote to explain that 
he had made a mistake and siil>.stitutcd the correct 
figures. Tlic client in cpiestion wa.s exceedingly angry, 
not b(*cause he had received an incorrect analysis, 
but because Stead had admitted that he hod made a 
mistake. Apparently this is a serious matter where 
business is concerned. Stead retorted, “ If 1 was un¬ 
willing to admit that 1 made mistakes, you would 
never know wiiether a result 1 sent you wa.s correct 
or not.” This was a new point of view, and the client 
was so much impressed by it, that he sent all his. 

■-•i. t*., .V • * 
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analyses to Stead in the future, after having previously 
thrtjauned to withdraw his custom. 

It is not as an analyst, i)owever, that Stead rose 
to fame. Tie was naturally of an inquiring mind, 
eager to discover truth in any form that he c^ould, 
and in tin; course of forty-six years he puhlislied at 
least eighty pajK-rs helore scvenleen institutions, in 
whicli he c<i\ere<l a ranue of subjects in l)ie metallurgy 
of iron and steil, sui li <is i<-w, it any (ither, men luive 
attempted. If iie iniild be stud to liave made one 
subject ralli( I than atmlher jieeulturlv his own, it 
was the influeme r»f pli(Jsj)horus on iion. ’i’his was 
periectK n.ttuial, lor tiie (’leveland ores are jihos- 
pliuric, and jihospliorus. at anv rale in assodalion 
witli carixin. is the worst eneniv steel. It is not 
generally known tliat Stead jilaved a \eiv important 
part in tla- eari\ <ia\s (j 1 the de\ek»pmeiU ol the 
’J'h<jrnus-(jil< iinsi liasK besM mi-r puiM-ss lor the 
dephuspliorisation ot pliosplioru iion ores, a jinuTss i 
wliicli enabled (ierni.tiix to beconu' the sei’ond largest 


ardent mind, and he pursued the search for truth 
with a single-mindedness which was an inspiration 
to all who knew him. The willingness to admit that 
lie was wrong when lie was wrong, which is not so 
j common a virtue as it should be, and to which atten¬ 
tion has alreiidy been directed, made him an ideal 
opjioncnt in scientific controversy. Characteristic¬ 
ally enough, he was particularly generous to young 
workers m llie field ul metallurgy, imlming them with 
.something of ins knowdedge and cnthu.siasni, and 
encouraging them by generous praise. Tlie writer 
recalls .several such occasions in his own e.\])erience. 

^ During the last eighteen months Stead hud been 
I foree<l to live in retirement and indeed had heroine 
a pilnsieal invalid, but his mind remained clear and 
ai’tive up to the time of hi.s death. He leaves beliind 
him the memory of a life splendidl\- lii-ed, which tlmse 
v\ho w<Te privileged to know him will ^llw'av.^ ehensh. 

H. C. H. CAkCKNTKR. 


producer ol steel in the u<iild. wit it all llte t onset juein es 
that have foll(j\\t<i ()ii< ol Uk essential Jealures ol 
tiie process is the so-(.dlcd "afterbhtw,” wlien the 
blowing of air liinmgh the (onverter i.s continued alter 
tiie complete removal ol cailnm. bte.ul was tlte first 
to advanie the conet t cNplanalmn <»1 what lakes 
place, namelv. tliat iihosphoius is tenioved during 
this perioti, but not until tlien, b\ iron osule. 'riiomas 
and (iilciirist < h.illenuixl tins esplanalion and inilv 
accepted it in the tollowing \<‘ai when thev oittained 
k'tU'ns ])alent f<tr tin* “ altcrbiow.’* 

Stead was oim tti tin* lust men in (ire.it bnlain to 
realLsi* the impnitume of Sorb\*s investigations, wliicli 
led to Ihe.toundiilion of meta!l<igra))liy as a .science. 
With true Msion he saw that here w»us anew experi j 
mental weapon loi in\<-siigaling tlie properties t»f all j 
metals and ailips. .ind the majority id his investiga- i 
lions have lain in this tickl. Uillnn the limits of tins j 
article it is iini*os',ible to gi\e .ui\ a<li*qu.ite idi'a of 
their scope and \cinet\, but tins, at all events, may 
lie said, tliat iun iontriliutions to our knowledge ol 
tfie cry.stalhsation jilicnoinena ^^l\ser^■ed in iron and 
steel, and tlie .s<‘greg;!tor\' and migralory liabit.s ol 
.solids in allovs, were .smli that he In'came one ol the 
chief authorities in the world on tliese .subjects, lie 
made important (ontrlliutiotis to the tec)mi(|ue of 
mi<’ro.scopir inctallography, and Ins inetlitKl 0} h<*at- 
linling .specimens })\ osidalion became an accepted 
method lor tlie miero-aualyras ot east iron. 

Living as lie did to the age of se\enty-two. it would 
liave been v«'ry surprising il honours lawl not come 
to Stead, lie !»eiame a member of council of the 
Iron and Steel Institute in 1805. a viie-president in 
1910, and president in 1020. He received the Hesjscmcr 
medal ol tlie Institute m njoi. In 1910 he was 
president of Section B of tiie Jtritish As.socialion at 
Sheffield. He also filled tlie oniei* of iwesident of the 
Cleveland In.stilution of Engineers. The majority of 
his papers were publislu'd helore these two Institu¬ 
tions. He was given hcmor.try iloclorate.s of the 
Universities ol Manchester, la-ed.s, and Slieffield. and 
he had been for twenty \ears a fellow of the Koval 
Society, 

No man revealed him.self more characteristically 
n his papers than Stead. He had a generous and 


M. Maurice Lehj.anc. 

By the deatli of Maurii e Lt iilanc on OrioluT 27, the 
world Io'-e> one of its greatest engineers. He hud 
striking originality. In cunjunctiun with M. Hutin, 
he invented ihc anwrinscin or damping cod, which wlten 
applied to altcjrnators enables them to run steadily in 
liandlcl He- also perlected the mettiod ol (ouxerling 
mdiu lion motors intOi^fencrators by driving their rotors 
ul Speeds giealcT thi^ synchronism by jirimc movers. 
; Me ran them in jiarnllel, the frequeiKV oi the supply 
: depending only on a small alteriiatoi m the supplv 
; n'lcuit. the Umctuin of which he lompared with that 
ol a (Inf (Coniu'strc. Jn recent tears lie devised a 
remarkable ststeni lor high-.s])ced lOeetne traction. 
The energy is eommunieiited to the moving train with¬ 
out nilibing uintacls by means ot magnetie induction. 
Me proposed t<i utill^e alternating (urrc'iits liating 
lre(|uen» le.s <»f 20.000. the cuneul bcang earned over 
the track by u mtios oi tubular tondenser.s adjusted to 
resonance. '!‘lu“ currents in the locomotit e circuits arc 
i converted I0 low trec|ueiuy by thermionic talves. 
'I’liev tlicm operate incluc-ticm motors as m ordinary 
Iraetion systems. 

In ihc very dillk-ull years 1912-1914 Lcblam: filled 
the post oi president of the Internalional Elcetro- 
toolinkal (.'ommlssion with universal ae(e{)tance. His 
.speech whe-n resigning the office of pre.sident at the 
lamdon meeting m 1919 was a pow^TfuI plea for 
nations and individuals to give up working exc'Uisj\-e!y 
for .selfisli ends. The lack of this in the past liad led to 
the grc'atc'st eatastrojihe ot all time. “ From hence¬ 
forth only {wcHiuctive work will be deemed honot^ 
able.” He was electc'd an honorary member of tne 
Institution of JClectrical Engineers in 1915. His high 
idcails and singleness of purpose made friends for him 
in every country of the world. A. R. 

We regret to announce the following deaths: 

Mr. Thomas l*ndgin Teale, F.li.S., the eminent 
surgeon and sanitarian, on November 13. aged 
ninety-two. 

Dr. Boris Sidis, of the Sidis Psychotherapeutic 
Institute, PortsmouLTi, New Hampshire, known for 
his work , on the psychology of suggestion ^d mental 
dissociation, on October a s.' aKed.Stv^iBjc, * 
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Current Topics snd Events. 


The Western Galleries of the Science Museum, 
South Kensington, which for nearly half a century 
have contained the valuable Science Collections of 
the Museum, were closed to the ])ublic on Septfinbcr 
17. These galleries have now been vacated, and the 
constructional and other work (gun foundations, re- 
decoration, etc.) considered by the (iovermnent to 
be necessary to tnakc the galleries lit to lioii.se Uie 
collections and staff of the Imperial War Miisinim 
(creiited a few years ago. and now at the t'rystal 
Palace) is already well in hand. ’J lie Science Collec¬ 
tions have Ikhmi transferred to three unfinished 
galleries in the easb'rn block of the now Science 
Museum building (see Natuui:., June 30, p. 805), 
whieh were not vacated by tlu' 1 ‘osl Ollice Savings 
Bank department until towards the end of September. 
The total lloor-arca available in these galleries is 
only about two-thirds that m the WestiTti (ialleries, 
which were already much overero\v<ied , but by using 
two of tile new galleries as siorc-r<Mnns. m which 
objects are packed very closely together, it h.is been 
po.ssible to iirrangi' olijocts m tlio third gallery under 
conditions which allowe<1 tins gallerv to l>c open 
to the public from November 11. Mere are shown 
groujjs of objects select'd from the sections lUnstratuig 
aslrononiv, surveying, nudciirologv, clicmistry, ojitics, 
nouml, and botany 'ihe rennnmug objects in these 
sections, and .ill the ol^jccts in the sections illustr.itiiig 
matlK-inatics, general jihvsics, jdiotograjiliv. kme- 
mntographv, hent, geoph\sic.s, geology, geogr.iphy, 
•ind occanograpliy forming altogether about eighty 
per cent ot the Scietu.e Colleelums—.ire thus stored 
.iway, and cannot be placed on exJiibition again until 
lurlhor sjiaee becomes available Tlie progress made 
luring recent ye.irs with llw tine new biiikhngs of 
the National Science Musemus of Gennanv and 
Austria, .d Munich and Vienna respectively, afiords 
A sigmhcanl contrast to the above. 

Thic C/mnnl of llie 'rrade Marks,. Patents, and 
Design.s I'cderation, Ltd., recently circulated a 
questionnaire in relation to trade marks, patents, and 
designs prcpi^red by the Tnternational Chamber of 
Iximmcrce to a number of societies inttirested in these 
matters. Tlirs qiicslionn.iire was <irawn up wnth the 
:)bject of ascertaining the directions ni which mollifica¬ 
tions and amcmltneuLs were desirable, from the 
British point of view, m the International C^mvention 
for the I’rotrction of Industrial Property (Treaties 
Senes, No. 8 (1013) Cmd. ().So5. H M S.O. Price 
bd. net.), signed at Washington on June 1, H)Ji (Slate 
Paper.s, vol 104, p. nO). A meeting of the repre¬ 
sentatives of some twenty of the societies consulted 
was held at Lever Hou.se, Blackfnars, on November 
23. The questionnaire wa.s discussed, and it was 
recommended, infer aha, tliat (i) a clause should be 
inserted in the Convention abolishing revocation of 
patent rights either for non-working or for abuse of 
monopoly, but permitting each country at its dis¬ 
cretion to grant compulsory licence# in such cases ; 
(2) provision should be made for establishing.in all 
Convention coantries a onifoxm pmod ol ^luation for 

SQ. aSM.’yot inj 


patents, and renewal foes should be paid at agreed 
intervals of time and be based on a sliding scale sys¬ 
tem of progres.'Jivcly increasing payments; (3) there 
should ho muforjn provisions governing the use of an 
invention on vessels sailing iiiuier the flag of one of 
the Stab'S which has ailluTcd to the Convention ; 
{4) there should be provision for regi.stration in a 
public register kejit by the compeUsit administration 
of eacli country of all assignments and licences affect¬ 
ing the legal proprietor.ship of jinleut nglils ; (■)) steps 
should be taken to secure a greater ilegree of uni¬ 
formity in the regulations at presmit in force in the 
various Convention countries with resjiect to the 
proccflure to lx* followed on ajiphealions for the grant 
of letters patent It was further .agreed that it was 
neither desirable nor practicable to iiiMsl uj>on the 
insfitutiou m all Convention countries of a sy.stem of 
preliminary .search of patent applications, but it 
was (h'sirable that any party inlcn*st<‘d should have 
the right, prior to the grant of any patent, to institute 
opposition procecding.s based on all prior jmblications 
or jmblic users of the invention of winch he has 
knowledge. 

Till-: British Meteorological Olfiee Jinnnunce.s an 
mportant step to\v.irds sujiplying slnps with informa¬ 
tion regarding the exi.stmg W(>at!ier around the 
British coasts and forecasts for the seas adjacent 
to tlie British Tslcs On January i a new series 
of broatlcast wireless messages will he issued from 
the Air MuiLStry Station at <) a.m. ami 8 i».m. daily. 
Each message will contain the actual obseA^ations 
ol wind, weather, pressure, barometric Imitlency, and 
visibility at ten stations on the British coasts taken 
only two hours before the bmadeast i.ssue. 'J'he 
messages will also give a genera) inlerence of weather 
e-oiulitions an<l forecasts lor tsvelve hours for eleven 
sea districts, at the cud a further outlook will be 
given wIkui jxissiblt:. The code and full particulars 
maybe found m the Boiird of Trade notices to manners 
for November or in the Marntr Ohscrucr, a monthly 
magazine to be published liy J lis Majesty’s Stationery 
Office from the beginning of iqj,| 

In an arldress delivered before the Scientific and 
Technical Circle of the luslilule of Journalists on 
November 20, Sir Richard (iregory, the chairman, 
discussed the relation of science to progress In his 
opening remarks he recalled that Riislvin in his 
’“Crown of Wild Olive," (ieorge (hssmg in his 

lYivale Papers of Henry RveemfL," and many 
other wntere had associated science with agencies 
of death or denounced it as detrimental to social 
culture. This, however, is a narrow view, and it is 
futile to rail against the progress of science or attempt 
to prevent it. VVe are now on the threshold of 
developments by which forces may be unloosed and 
powers acquired far beyond those hitherto known to 
man. Science is no more rc-Spon.sible for tlie horrors 
of the War than ^or aoul-destroying industrial con¬ 
ditions, Scientific discoveries may be used for the 
mankind or be applied to base uses. Thus 
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chlorine, the first poison-gas used in the War, had for 
more than a hundred years previously been used as 
a bleaching agent. Nitre, though a constituent of 
explosives, has been used in fertilisers wth such 
succes.s that the average yield of wheat per acre in 
England is now 30 bushels instead of .10 bushels as 
in the seveulceiitii ceiitnrv J'iie vast development 
in the prodnrlion and export of cotton pi(‘cc-gooils 
is due to sricmc and invention (’hma has vast 
stores of anthracite coal an<I other nimerals, but 
because of the lack 0/ .scientific knowltnlge and abililv 
to exploit these rc'soiin es, most of the jieriph'<»f that 
country Ii\o m comparative jiovertv It i-. impossible 
to foresee llu* a])p]icalions of discoveries. Minerals 
whicli a f(‘\v \ears «igo were .snimtihc curiosities, ran* 
gase.s hlce lusin, argon, and helium, luue now us<*s 
uiisuspetted by the (Iis<o\t“rers, It is onr dntv fo 
see that the powers wliu 1» science giv<*s to the hunuui 
race sliould la* used tor noble anrl spinlunl purposes, 
so that 1lie\‘ m.iy be a blessing to mankiiKl mste<i<l 
of a ciirsis 

'1 HK next Congress of Kie Royal Samt.irv Institute 
will be held at I.ivtjmh)! on Jul\‘ 13-10, lo^l, bv 
invitation ot the I ord \la\oi and ( ily t'ouncil. 

Sir Ar'VHI'k Ri.i ih will deliver the Thomas Vicarv 
lecture ol tlie h’oval ('ollegi' of Snrgwms of ICnylaiul 
in the Iheatn- o! lh<'t'oHegi* in biiuoln's Inn I'lcUls 
on Friday, i leoemlu r 7. at '> o’< lo< |< The subiecl of 
the lecture wii! he " fhe Lih* and 'limes ol William 
Clift, h'lrst C'oiist'i'v.itor’* 

At tlie N'oveinher nie/hing of the Royal Statistical 
fsocieLv, the hr.nu es Wood .\h nioiial pii/e, \.diie3o/, 
which IS ollereii bienniallv for the best investigation 
of any piobiisn dealing witli the cconotnu: or vH-ud 
conditions ol the wage-earning Ll4isse.s, wa.s awar.h.sJ 
to Miss i'h j M ibiynes, ol Uxfonl, lor an essay on 
human power m the haiglish pottery industry. 

Thiv Liverpool PsV'i liologH al Society has been m- 
augnrati'd under tlie jiresidmcv of I’rof Mexander 
Mair of liie I uivorsitv ol LtveT|M)ol, siip|>or(e(l by 
Dr. Hetts Taphn .is vice {>resulent aiul an mlluential 
committee. J'he Society mleiids to juirsiie the 
sy.stemaiu. mvi’stigation of the recenl ilevelopments 
of the science, l-'iirtlier information can lie ohlaiiu'd 
from tlie secn-tarv of Rie Society, the University, 
laverpfiul 

A JUNIOR assist.uit is reipiired by Ihe Royal Air 
craft Kstabli.shment. South Fanibonnigh. Hants, for 
aerod^'iianifc lese.irch m wim) tunnels t'aiulitlalcs 
for the post must jiossess a gixxl kiunvletlge of phvsics 
and applied mallienuitics and an honoiii's ilcgrec in 
natural sciem e or engineering. Applications, niarketl 
J^of. A. J3, slionld be soul to the Siipennlemlent of 
the Roval Aircralt Ivslablishment. 

A?ri KWTioNs are invited by the Oneensland 
Govornnient for tiic position of Director of the 
Laboratory of Microbiology and Pathology of the 
Departnient of Public ffoalth, Brisbane, ('andidates 
must hold a dijilonia in public health and have 
had recent specia.l laboratory experience in micro- 
The Agent-Generai for Queensland. <oq 


Strand, W.C.z, will supply further information re 
specting tlie port. The latest date for the receipt o 
applications is December 17. 

An Inspector is required by the Ministry of Agri 
j culture and Fisherie.'? in conii(‘xion with agricultura 
j and horticultural education and research. Candi 
I dales must have taken a ITmversity or Agricultura 
I College course in science or agriculture and have hat 
j sjjeci.il training in the science and practice of poultr 
! and small live.sloek keejnng -including goats an< 
i rabbits. I'orms of applu^ation, etc . may be hai 
from the Secretary of llie Ministry, ro Whitehal 
; Place, S.W 1. 'I'liey must be returned bv, at latest 
; December 8. 

I Tin: Commitiee of the Chnslie Hospital, Man 
elu'ster, is offering a pn/e of 300/. for caiiciT research 
1 'I'hoautt IS lostimulate isol.ited work. ji.irtH iilarivtha 
j alre.uly m prc)gn*ss, apart irnni tlu* researLh scheme 
I of CMiicer leseandi institutions , for the ('oniniillcf 
j thinks that notable increase in the knowledge o 
j cancer may conic from an individual wx)rkcr as wel 
j as from a team of men iiivestig.itinjf'^'the subjec 
\ systcrnatically At Hie same time, thb^'oinmitte 
j mteiids to ke<‘p up i«.;^wn researdr ^'ork at Hi 
\ I'luveiNilv ol .MaiuhestW* Since advances may b 
I e.vpeiU'tl from si unices hilled to nu dieine, Ihe cofi 
} difions attached to Hu* jai/.i* are vi'iv wnU*. Han 
tlnkUes must be (nrdtiied in inedunm, or in seionc 
rogn.ile to nusheine, and must prodiiee evidence t; 
original n'searcli on (.aiuer done or projeded. A' 
dcM-unicnts must be submitte'l in IHu-Iish, bu 
naluniality is no londition ol tlie aw.ml, Apj>li< alum 
must reach the chniriu.m of the Medic.d Hoard 
Hhiistie Hospital. .M.iiu hestcr, not later than Deeem 
I her 31. ip^i 

I I.N Juno the ('anadi.in evplorej, Dr V Sleiaiissor 
} ihr^H.ted the attonlum of the IV.xtiie 1 )epailiiient e 
the I'liivci-sity of Leeds to tlie wool of Hie <.}vibn 
(musk ox), vvlmh is capni'le of being hied in larg 
numbei's m the urcLio zone of ('.annda and might be 
considerable asset to the Dominion, riie wool, of 
natural blown colour, is hulden by an overgrowth c 
long hair, wlncli is troublesome m manukuture. Th 
first sjjecimen woven in the Department was brough 
to the notice of the King at the time of the meeting c 
the lmj.K:riai Honf<*rence m October. Samples hav 
j Inieu dye.d sueccsstnlly, and furtlier experiments ar 
j in progres.s to eliminate the long iiairs. The (Hotl; 
; workers’ Company of i^ondoii, to whom Hic Uinvei 
; sity IS so grt'cillv' mdebteil in many ways, ami pai 
i licularly for the buiklmg, equipment, and endowmen 
! ol the Textile liulustne.s and Dyeing Department: 
j IS showing a keen interest in these imj^ortant exper 
I ments 

Thf. winter seiciitilic reunion of the Natural Histor 
Museum Staff Association was held in the Boar 
Room of Uie Museum on November 13, and attracte 
a large attendance of the staff and other workers i 
natural history. Many, varied, and interesting spec 
meqs were exhibited, arnong which may be mentioned 
Fossil^ Arachipda' from!, the ^hynieXh^, .Old Re 
Sandstone: AberdeenShirfi ftWoldert inafonr 
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of‘A^hfflda) \ examples of'aex dimorphism in cattte- 
; the second and third'''tf6rvical vertebrae of a 
Sibbald’s rorqual (revcding the exceptional size of the 
original whale) ; cast of the skull of hahichitherium 
, Grangen from the Miocene, Central Mongolia : ex¬ 
amples illustrating llie germination of the coco-nut; 
selection of nnnerals collected by Mr. I*' N. Ashcroft 
from Cavracli and Sedrnn, Switzerland ; example of 
a fish, Giganlura chum, which had s\vallo\ve<I another, 
Chauliodus. double its length ; a senes of reproduc¬ 
tions of rcmai'kable photographs (»f African big game. 
The Cambridge and l*aui Jnstrunient Ckimpany dc- 
monslralcd nncrotonies luanufactiired by lliat firm 
Dr. S. Jt7di) Ldwis has been a\vardt‘<l the gold 
research medal of the W’orshipfhl (himpany of Dyers, 
on the recommendation of the Society of Dyers ami 
Colourists, for his work on the quantitative determina¬ 
tion of the lluorescent power of various forms of 
cellulose and its <kTivatives, piibhsheti in tlie Journal 
of the Society. It lias beim shown that the form and 
dimensions of the Ibiorescence curve, having as its 
co-ordinates the \vave length and lhior<*scent power 
per cent relative to a slJiulard paper, arc related to 
the chemical constilntion of the substance. The 
curves for pure l elUilnse. hydrocellulose, oxvcelhilose, 
cellulose acetate, etc , as well as those for various 
sugars, are all cluiracti'nstic, with poculuinties m 
common for those sulistances of .similar structure. 
The physical condition of the material has very little 
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effect on the results. ;lt is artriPipat^-ithat .^tB new 
method, which Us conducted. photographically. wiU 
prove useful in tlxrowing light on the constitution of 
opaque solid substances in much the same way as 
absorption spectro.scopy is applied to the investigatibil 
of transparent fiulds. 

Mk. F. F:n\v.\Hus. S \ High Street, Marydebonc, has 
just .nrculalcil Catalogue No. 452 of nearly 1400 
lK>ok.s oi vovage.s, travels, exploration, and sport* 
Among the work^ hslvd are the first edition of 
llaklnvt’s “Navigations, ’ etc . a complete set of the 
st*cond series, to of the Hakluyt Sodety 

Publications, aiui a .set ol the Journal and Proceed¬ 
ings ot the Royal Clcograplncal Socioly to lyiq. The 
same IxKikseUcr has also sent us a .selected list of 
btKjks, engravings, and maps relating to West Africa. 

Amon(. the new announcements of Messrs. Mac- 
nulJanand Co.. Ltd., to which attention has not hitherto 
bceiidlrccicslin NAruKU, arc lliefollowing: TheAuto- 
biography of Sir Archibald Gpikic; “ A (dimpsoof the 
Natives ot Central Australia,“ by Dr. G. Horne and G. 
Alston, winch will tieal wnth the country, the habits, 
customs, and beliefs of the Wonkongiiru and their 
neighbours (much of tlic information has been 
collected at first-hand from tlie natives), and the 
collected works on Fconomics of Prof, F. Y. Edge- 
worth, ui 3 voLs., with introductions to the vanous 
sections by the author. 


Our Astronomical Columa 


Rkinmutii’s CoMr.TVKv OnjiiCT—After coiiMdor* 
able (IcIhv, owing to its faintness, a third photographic 
obscrtation of this object was ol)ljm<*d by Gralt and 
Daade at Dergcilort Stracke has ilcduccd the 
following c’lhpliciil I'lemunts • 

T Nov. G M.T. 

w iH2"58't<:/ 

U 22C) 17 10 
i i(j 18 4 

c o'47ux 
log 17 0-l()2I 
Period F537 years. 

The Bergedorf plate .showed no nebulosity, so the 
object may be a minor planet, of the type of Aethra. 
Its perihciion is well within the orbit of Mars. Its 
sition at niidmglit on l>cc. 3 is K A. r'* f7'5"'. 
Deck 6° 27': daily motion I S. j8'. 

TBK 'I'OTAL bOLAK I'h’LIPSE OF SEI’IIvMBHK lO.— 

Popular Astro)nmiv for October contains a photograph 
Of the corona taken at i.iiinjioc, California, by Mr. 
Worthington. J'iie scale is too small to show much 
detail, but the outline conforms to the tyjx* of sunsjiot 
iniiiimuin. 

The Sjiroul Observatory at Durengo, Mexico, the 
Steward Ob.servatory expedition on the Gulf of 
California, and the Mexican and ticrinan expethlions 
at Yerbamz, Berrendo, and Pasage (all in Mexico), 
all enjoyed good condition.s and were able to carry 
out tbcir programmes. Mo.st of the other iwties 
were partly or wdiolly clouded out. 

Mr. Morgen Brooks ascended a mountain m 
Catalina Island and obtained some very interesting 
views of the pas.sagc of the shadow on the clouds. 
He makeff the usual remark seemed to 

inci’dase^more rapidly than/it-aimmiahed.^ This.is, 
probabty,''.><>nVs more; 


A Kkmaukaiii.k .Micii-omc Phockssion —A swarm 
of light meteors was .seen on b'chniary y, to 

pas.s over Canada, the United States, and llie Atlantic, 
the length of the track being several tliousands of 
miles Piof \V H flickering lias made* a study of 
their motion in l'»pular A^lronimv, proving that 
tlieir orlnt before encountering the earth cannot 
have liecn of a cometary tharai.ter, but must have 
lieiui an ellip.st* not ver^' diflerenl from the orbit of 
the earth itself, to permit the relative, velocity to 
be so small. 'J'his would lend to support the view 
of file late Sir Robert Ball that the slow'-nioviiig' 
fireballs w'cro proUibly eji'c.tod from terrestrial 
vokanoes in the ilistant past. Their velocity on 
emerging from pnixiimtv to the earth would not be 
very ditferent ttom the earth’s velocity, and.their 
&ulK-'c<juout oriiits w'uuld be close to that of the 
earth. 

Pnif Pickering notes that it is quite likely that 
(with tlie aid of the moon) .some of these bodies may 
hav'e been captured as satellitijs of llie earth and 
revolve arouiul it above the atmosphere. When 
they enter the latter they ultimately (lescend to the 
ground. ^ 

A pROiFCTLii Frenxh Oii.sF.KVATOKY. — La Nature 
of November 3 states that M. Dina, an engineer, 
Ls omlowdng an important now observatory at 
Cruseilles in Hante-Savoio. He has recently' dis¬ 
cussed the plans with (Tenoral Ferric and MM. H. 
Deslandres and A Danjon. It is expected that a 
large reflector will be included in the equipment, 
which will probably be devoted mainly to researches 
in astrophysics Meteorology w Jl also occupy an 
important place in the work 0 the observatory. 
It may be presumed that the quality oi seeing has 
,been already studied at the piopoacd site, as this U 
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Research Items, 


Ri:.i> Dkkr from TiiE Hoi.derness Prat. —Two 
discoveries of the remains of red deer in the peal of 
Holderness are recorded hv Mr T. Sheppard in the 
November issue of llu: S’nturah^t. 1 'he first was 
found in beds exjiosed (ui the short* near Skipsea, 
Kast Yorlcs. Tin* entire skelt'ton with tlie exception 
of a few small lioncs \tas reui\’ered anti is now exlnbiled 
in the iVhnucip.iI Museum at liull The antlers 
measure 2 ft. 3 ui , ami 2. It in . one having seven 
and the other six points, d'lie seiond discoveii' was 
made in the jiuaL on the shore at VVithemsea at very 
low water during the spiing titles. Omstx|uently 
httic tune was atadaiije for e.xcavatinn anti only the 
antlers wore secured ‘I'Ik* riglit .nitler ineasurtHl 
33 in. in length and (jin in diameter at the skull. 'I he 
left antler was iinfortnnali'ly i)rokt*n in tlie cour.se of 
excavation and onI\ a. part rctovtTed. 

(TROORAriiK\!. W'oKK Ix 'Jht*Mnusir\ of 

Public Works, hg\pt, pnbJisht's the rej>(>rl on the 
work of tile l‘it}sii,d J)(’])ar(ment lor llie year eruhng 
March 31, io-‘3 In tin* J lydrologic.d Nervine, rainfall 
observations were ret etvod iiom stations in h'gvpl 
and surrounding I.iiids, an uiciease of ten comparetl 
with the previous year Tht' Nilt* b^isin is f.nrU well 
siipplietl with st<Uio!is ('\eept \l>)ssinia, wiieie IhtTe 
are only six Kivt'i dist barge im^asuiements were 
taken on ail the main i>raiH)ies of tin* Nih* .\ dis 
charge station at Niinnlt', on the borders of the Smian 
atul Uganda, will gi\e a measine til tlu* ainonnl ol 
W'ater availalile loi storage in Lake All»eil which is 
essential in tiny pro|ecl lor tontrolhng tlu* wateis ol 
that lake, Among nuineroiis otlu'r researches it may 
be noted that experiments were made with hvdrijgen 
drift balloons Larrvnig a inagm'snim flash mixture, m 
order to connect. b\ the help of n camera, the I'nropcdu 
and African liiangiilalions by way ol (.'rele 'I'he 
Meteorological SeiMu* now receives oliservalions 
from twcnty-foiir stations in h'gvpt and twenty nine 
in the Sudan A .station m ilie Siimi pemnsula at 
}iir Abu 'J if, foiimled two veais ago by a comiucreial 
company, was closed 

Flora of riii' Tiiu iAN Makmils —The eiologist 
w'ill find an mteresiing desiit]»ti<m ol a little-known 
region in Mr. 1 ' Kingdon Ward’s account of the llora ; 
of tlie Tibtdan niarslies m the Journal of the Royal ' 
Horticultural Sociefv, \olnme j8. parts z and 3. 
i.ssued Septendier He destnbes the glaci.ited 

limestone plateau east of the ^'nngl/e, a coiiiitry of 
wide Alpine vallevs and numerous Miiall lakes with 
frequent lofty ese.irpincnts overlooking the rivers 
Tunpittg from nortii to south, 'riiis country appears 
to be magniticentlv rich m herbacinnis alpines, which 
are unaffected by the seasomd droughts <wcnrnng 
ill their non growing sc.i.son, while these conditions 
prevent the vigorous diwelojunent of woody plants. 
Aa opposed to the countrs to its wt'sl, it is a land of 
primulaij rather than ol rliododcndrons. Mr. Ward’s 
account of the xegetation is none the le.ss interesting 
because it is w'lillen with a s])ecial reference to the 
plants which are of horticultural intertsit when 
tran.sferred to the am.iteur’s garden. Many students 
.of rock ganiens will be interested by liis pertinent 
remarks, ba.scti upon the studv of the rock flora in 
Nature, as to the ]>lace.s whore certain plants should 
appear in the garden Thus he suggests that plants 
with translucent flowers, such as a .species of Ont».ma, 
are intended to grow on a level with tlu* eye so that 
the light reaches the oliserver through the petals of 
the flower, while others, like some of the dwarf 
Canipaiiulns, arc intended to hang downwarde 

+I1#* rrj»vh-#»«.in rh#» r.Iiff a .... . 


Lignite in Nigeria. —The Bulletin of the Imperial 
Institute, volume 21, No. 2, 1923, contains an im¬ 
portant article upon the lignite deposits of Nigeria, 
which arc to l>e found on both banks of the Niger and 
.vx'm likely to atlord a practicable fuel of special 
value for Iwiats navigating tlic Niger. The geological 
relations of th<* hgnite dt^jiosits m the Southern 
lTovmcc*s ot Nigeria arc iliscussed and the distribution 
of the l>eds imlicaled so far as it is known. .Analy.ses 
of the clicmKal composition of samples from various 
scams are prcscniled atul trials reported of the 
smtabilitv of the lignite for manufacture into 
hrl<{ucttcs. A large scale trial of the Nigeria lignite 
was niatle by making u]) a considerable amount of 
the material into briijiicttcs through tlie co-operation 
of a factory m Saxony . tliese bricks were then used 
in Itxxmiotives on the ladw.iy.s m both the northern and 
southern provinces of XigiTia with resuiN that suggest 
that thev will ])rf)vidc ({uUc a satisfnctorv fuel. In 
view ol th<’cost ol imported coal in ilntisli U'esi Africa 
the suiijei t woultl swm to be <if consulerable ecimomic 
import iincf 

Ni.w Oi.iooci-.Nic Toothed Ci/ja( ican from South 
(‘akoi iNA —Mr K Kellogg tigiircs and describes 
(Smithsonuiii Misceilaticous foliections, \'ol l.xxvi. 
No 7) .in app.ir<Mitly new toothed Cft^tMii from bed.s 
piobably of (>lig(K,euc age m Jk’ikcltgj^Hmlv. South 
('ar<din.i 'I'lte umsists of a Hidl ^71 mm. 

( m) m In some respet ts iL resembles 

Agoroplims atul \i«ia-odeI])ius, !>ut is considered lo 
r(*])iesciu a new g<’mis and spe< les .in<l luis boon 
named Xriiaro/^Jm'! slonnii. ^ 

l r\i.i\N IvARTHgi AKivs IN Kill. —J'of the lirst tunc 
since llie War, the (■(•iitral {)tl!ce of Meteorology and 
('.ixHlvnamas at Rome lias issued its “ Notices of 
Karlh((uakcs observed m llalv ” The present volume 
ot nearly (km) pages deals witli tlie e.!r1h(|nakcs of the 
year loii ami forms an aiiiieiidi.x to \ol xviii. (1914) 
oi tlie Bolieiiino of the Italian Scismological Society. 
One advantage of laic publualion is that tlie results 
obtained at foreign observatories can be incorporfitod. 
'I'he total numlier of carlliquakes lecorded m 1911 is 
alxuit Sfx), of wliich onc-tifth were* of external origin. 
Of Uie latter, one in every tliree is desc.rdx'd as a 
“ distant earthquake,” the position of its origin being 
apparently undetermined. 

'i'lu- CmuRoi’TFRYiHrM IK AMMimTA.—('o])e’s gonus 
Kryops, an early T.al>vnntliodoul from the Penman 
of 'rc.xas ami Now Mexico, has been mucii discussed ; 
but lU'W' light IS now shed on it l)V a paper on its 
carpus, by W. Tx. (Ircgory, K. W Miner, and G. K. 
Noble (Hull. Amer. Museum ol Nat Hist . vol. 48, 
ji. 270, Oct. 17, 1923). The authors point to the 
pnmitivc characters revealed by their research, and 
come to the far reaching conclusion that, wdiile all 
known fossil and existing amphibia have four digi^ 
in the manus, the nio.st primitive forms had ” a 
prepollex. five digits, and a postmmimus ” in the hand 
and similar ieatun's following a prehallux in the foot. 
The cheiropterygium vvas tlius at least seven-rayed, 
with a tendency to reduction in the two marginal rays. 
It IS pertinent to the recent discussion in Nature as 
to the spelling of names derived from (>reek that 
‘‘cheiropterygium” in this paper is not only docked 
of its first ” 1.” but, when broken at the end of a 
line, has the hyplien placed between Uie V p ” and 
the ” t.'* . 

■ i . • 
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xeferred to,in I^ature (vol. 112, p. 460), have now be«n 
' printed in the' Proceedings pf the Academy, voL. 9, 
pp. 292 and 29^ ’ The first deals with the marginal 
belts of coral seas, and it is ix>iiited out that platforms 
of low-levei abrasion are not known in association with 
the islands in the cooler zones of the Pacific region, 
while their depth below sea-level is not so uniform 
where they do occur as to satisfy Daly’s tht'ory of 
glacial roiilrol If we accept glacial control, as 
Davis is (jiatc willing to ilo, the evulenc<* for sub¬ 
sidences «)f vanoiis degrees of nKignitude, as put 
lonvard by Darwin, remains uninipairetl The 
second paper deals witli the argument based on the 
uniformits of depth of tin* lagoons williin a<ljacenl 
atoUs. and the author urges that level lloors arise 
througli infilling with detritus, whicli is spreafl out 
evenly by the wa.sli of m.irme water. 

Pi.xNi's oi' i'hj: Miodi.l {)i.i> l^i-r> Sanosi’onjc — 
R. Kulston and H. l.ang {Trans R. Sor Ivlm., 
vol. pt. 2, p 400, 1023) ha\e in\esligatcsl and 
conipletelv di“scnlx*d the remains of l*(il,ropitvs 
Miltcri Mc.Xab, .1 plant onginallv found by Hugh 
Miller in lieds containing (.oiio’^tt'u,^ tlenpicu^ iie.ir 
Cromarty ’I lie authors confirm .McNabsobser\alion 
of bordered ])ils in tlie ttMchcuh's. Inil Ihev are 
imable to deCHle, in the absence of an\ cMdenci' as 
to the Ituctification, wliether the genus should he 
referred to tlic g\-nnu)sp{Tnis or to th<‘ pterulopliyta. 
In eillicr case it is juob.ibly a distmcllv .irehaic tvpc. 
rile sanu' aiitlioi’s {/h/iL p \o^) desenlH*. and figuix- in 
a photographic jil.ite, ,in extrenndv bcaulilul speci¬ 
men ot a plcinl witli nuuKTous steins spreading radi¬ 
ally from a basal region. 'J'lns was collected by 
C». KdWcUd. and de.siribed by iutn in i8.Sh balward 
placei! it. wilii Ins oliier specinunis liom Scotlan<I, 
111 the Manchester .Mnscutn its loialitv is the Hill 
of Forss, Wans, Caithness, and it is of Middle Old Jied 
Sandstone age Sporangia set on short stalks occur ; 
but (r Hicklnig, wlicn on llie stall of the Hniversitv of 
MancliesbT, e\<inuni'd tlii'se f<jr .spor<‘s in vain The 
authors now give a iiaine to the jilaiU, Hirblinf^ta 
h(li\.w(li, ami Seek its afhiiiiies in forms from the 
faniotis I<It\ me i heiis. It may be fouml, indeed, that 
Hitklingia extends our know'ledge of the Khyniacca'. 

D.mis ANii Sr.ASONAi. Vaiua'IION.s of J'og— The 
Metsx^rological Dllice of the Air Ministry lias recently 
i.ssueii a I'rufes.stoiial Note, voJ iti , No by Mr. F. 
Kntwistle, on tlic above subject. Observations of 
fog from April 1920 to March i\)ZZ. a fxTKHl of z 
years, were grouped for each month at Croydon, 
Lympne, Crauwell, and Dungeness for all hours of 
the day for winch observations were maile. A 
tcmpoiary imreasc in fog is shown in the early 
morning, a m.iMimun being reached between one and 
two hours after sunnsc. The summer maximum 
occurs about three liours earlier tJian thi* winter 
maximum. I.ondon smoke naturally somewhat aflects 
the general visibility at Croyilon, being influenced by 
the direction of the wind. Increase of fog m the 
early morning is said to be due probably to eddy 
motion mixing the layers of am near tlic snrfac-.e. 
There is gymendlv lcs.s fog during tJie afternoon, 
between midday and u r.M., than at any other time 
during daylight. For civil aviation it is exmsklered 
desirable to arrange early morning services, before 
the maximum fog intensity is reached, while for 
ordinary services the rahldle of the <lay is the best 
time. In the winter season the larger proportion of 
■slight fo^, at Croydon arc doubtless due to town 
inflnepce: , The tliick fogs at Lynmne are due chiefly 
to Iw ctoud caused_.niainly_ by, ^mds betvteea south 


•of’jfDg in winter at Dungeness seems to. suggest that 
the best position for-an aerodrome in winter is on 
the coast near aea level. In the summer montha 
■Ihick fog Ls frequent at I.ympne and Dungeness ; at 
Dungeness it is chiefly sea fog caused by the telatiWy 
warm air from oil tlic la ml pa.ssnig over the coolwsea., 

Fokmation o1‘ D/.oM. IN 1‘LAMKs,— Prof. ManchOt, 
of Munich, conmuimcafed to tlie autumn' congress 
of (-erinan Chemists at jeiia a paper on the forraation 
of ozone m flames. J’.uis of the flame which have a 
temperature of 750' C only t’outaiii ozone, as.oan 
be pio\(»d by the sil\er reaction. The fonnatiou 
0/ o/onc d(H-.s not flepend on Hie natmc of the com-' 
bustible gas, o/oiie being foriiu'd with hydrogen, 
tarboa monoxide, methane, melvlene, cyanogen, etc. 
A llanie of oxa gen and In iirogen gas of i3oo”-tqoo“ C. 
contains alxail o-i p.'rieid of o/one, one of acetylene 
and oxvgen of zioo’ (.' alxiut i per cent. ’ The 
latter hLitkens siher as M it weii‘ coverod with SOOt. 
The thermal fonualton of o/.one, and also the forma¬ 
tion Iroin hydrogen peioxide, are not jiossible, since 
o/.oiie IS also foniu'd witlim a flame of perfectly dry 
cailsm nionoxule. It is pioiialile tlial the ozone is 
formed b\ the at tuui of i iei lnms. 

Si A\i>-\KuisiN(, Fir/o F.lm i'ku Aei’AkArus.—^The 
extensise use ol the jne/.o electiiC properties of 
crystals in Iho me.isurenient of tiansjent pressures 
stu h as those <luc to an explosion makes it necessary 
to inquire into the valnhly of the inetiiocl used to 
standardise the apparatus. It lias generally been 
< onsitlered sulficient io aj>]>ly .1 steady known pressure 
to the crystal and to note the eltecl, " In a short paper 
ill the N«nember issue of the I'lulosof'lucul Maf’unne, 
J>r. D Kevs, of the McHilI University. Montreal, 
points out that as the .stand.irdisation expenment is 
an isothermal and the oidinarv use an luhabatic one, 
there may be a ditlerence in the pie/o-eleetnc constant 
0/ the (.rvstal m tlie two cases. Me o.xiimincs this 
possil)iIity in tlie case of tonrmahiie and edmes to the 
conclusion that lor that crystal the ditlerence between 
the isotlKTinal and adiabatic constants is only i per 
cent. 

Chani.ks in ('kVsrAt.UNi'. SnunjTUkK dub to 
ThMt'i-RArnuF —Descrdnng a simple arrangement for 
showing the alteration in the appearance, under the 
imcrosc'opp, of a polished etched metal plate when 
heated. Herr 11 Vogel, in tlie Xeil'^ohriff fur Klekiro- 
r/irmtr, July 1. ou-?. maki'slhe following assumption 
as to tlie Liehaviour of the crystallites, of which the 
metal is built up. Jf two cryslnlliles tou6h one 
another, the distance between the atoms in the 
boundary plane of one of them will, in general, be 
greater than in that of the* other, and the forces 
holding the atoms in these respective planes will be 
different. When the inelal is heated the first crystal 
will grow at the expense of the otlior, and as this 
takes place throughout the metal, the average size 
of the crysUilhtes increases. It is possible for a 
crystallite to grow on one side and be consumed by 
another crystallite on another, .so that the relation 
I'letwwii the initial and tlie tinal structure may be 
complicated. 'rh(‘ distance between atoms in the 
octoiiedron plane is greater than m the cube surfaces 
of the lattice, and it is still greater in the rhombic 
dodecahedron surfaces : Ihu.s when two crystals A 
and C touch wuth surfaces of the first and third kind, 
crystal A grows ; while when A and li touch with 
surfaces of the Iirst and second kiml, crystal B grows 
and A is consumed. 

Chemical Analysis hv X-kayr.—I n a paper'read 
before the Deutschen Hunseu Gesellschaft, Dr. D. 

, Coster shows that the relations between the X-ray' 

'• iSaiwitrn, nf fhp. diff«r«nt arp. so simnlR that, in 
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some respects, they are more useful for purposes tof 
chemical analj^is than ordinary luminous 'specba' 
{Zeiischrift fiir EUktroclipmie, Aug. i, 1923). Aa. 
important advantage is the fact that the X-ray. 
spectrum of an element is quite independent of the 
nature of tlie crmipoimd containing it which is 
examined. It is easy to detect tlie presence of an 
element when only i per cent is present in a mixture 
of which not mon* than i mg. available (crtaui 
precautions are necessary in examining the X-rav 
spectra; alllunigii the nunilier of lines for each 
element is coniparatnelv Iniiitcd, recent observations 
have sliown llic existence ot a number of weaker 
lin«; in addition to tins, witii the* high voltages now 
generally used, not only liie spcx'.lrum of the tirsl 
order, but also those (jf higluT orders ajjpear Slight 
impuritiK? in the malerial of the anljcalliodc, and in 
the sub.slaiioe undcT c'xanimatioii. also give Iheir lines, 
so that then* are olien vanoiis {)os‘«il»iJitKs to be 
considered before a gi\en iine can lx* explaincil. Xot 
only the wave-length, but also lh«‘tvpicaLi]>|>i‘aiauceof 
the suspected lines must be < onstdensl. as well as thenr 
relative inten.sily. Ilv measuring photometrically llie 
intensity ol the spectral Inn's it is possible, m some 
cases, to obtain a (juaufitative estimate of the amount 
of an element prcsimt in a mixture'. The method was 
uaed by llovesy and the author m detornimmg the 
amount of tiafnunn in zin'-onmm minerals, and m in¬ 
vestigating tlieciieimctil projiertiesof the new element. , 

Magnetic Kkcokiks or thk British fsii s—The 
British Meteorological and .Magnetic Year B(Kik for 
1920, published by the Metrondogical Olficc, gives 
particulars of tbo cUunial \,ination of the principal 
meteorological oienicnts at the Aberdei'n, Isskilalc- 
muir. Valencia, and Kew Observaloru'S, witli rainfall 
and sunshine data at I’alniouth, The major portion 
of the volume, however, is devoted to terrestrial 
magnetism, e.sp('ruillv at ICskdalomiur. Two jiagcs 
are devoted to tlio diurnal variation of the potential 
mdient of atniospluTic electricity. The results for 
Kew arc ba.sed on 10 .sidected days a month free from 
negative potential, hor Kskdalomiur there are two 
sets of data, the iirst (lerived like the Kew data from 
days free from negative jiotential, the secontl from 
days when negative potential occurred, although they 
were comparativi'ly tpiiet. Taking the first clas.«! of 
days, the mean s aluc of potential gratlient at Eskdale- 
mulr for sumnuT (May to August) is practically 
identical with that at Kew. In the other .seasons the 
Kew value is the greatei’, the exciws being y per cent, 
for the equinoctial an <1 45 for the winter season. The 
difference is tluis greatest m the months when fog— 
arecognised source of high potential • is most prevalent 
in the Thames valley. In .addition to the regular 
tables of hourly values and diurnal imniualities of 
terrestrial magneti.sin, there is a dLscussion by Dr. 
Crichton ftfilcliell of dilterent measurt's of daily 
magnetic activity at Jv.skilalennur. AH his criteria 
make 1920 a quieter year tliaii igio, and tJie same 
conclusion is drawn from tlio Kew data. 7 'herc was, 
however, an exceptionally violent magnetic storm on 
March 22-23, lyjo, during whioli the range of tleclina- 
tion at Kew exceeded 2Acconluig to tJie tabic on 
p. 47, the fall of westerly declination from itiicj to 
1920 was yo' at Kew. n’i' at Valencia, and 9*0' at 
Eskdalemuir Tncliiiation appeared to be jiractically 
stationary, while hon/.oiital force .showetl a slight 
• fall: 77at K.skdaleniuiT, 0 -y at Kew, and 27at Valencia. 

Photographic BtACKjiNi.NG and Cxu^odred Tight. 
—Tlw .Second miinher (August) of the Bulletin of 
the '^yyu Technical College, Japan, consists of a 
lengtliy and copiously illustrated paper b\' Tadarok 


•Blac^rdng thft iVC’aVedengtb The 

auj^or aims ex^essingthe-bl&ki^ukg^afcmction 
, of wave-leng^, ■ Eot tJus, phrposb,t^dt^e 4 »ftt'‘^)c^oi^ 

<rf a plate were exposed to different monochromatic 
lights of equal intensity, and in other cases the 
wave-length \va.s ke^ii constant and the intensity 
varied. Ordinary, orthochromalic, pancliromatic, and 
ordinary plates “ dyed ’’ (bathed) with solutions of 
erythrosin, cyanin, and pinacjTanol were employed. 
The aulJior tluxireticaU)’ determines from the photo¬ 
electric vievv|)Oint the actual relation between the 
blackening and the wave-Iengtli of the incident light, 
inteiTsity being constant, and experimentally con¬ 
firms It. " The general form of the function is quite 
iiulcpcndent of tJie ]<in<ls of plates, the strength of 
sensitising solutions, the time of ballung plates in a 
sensitising solution, the lime of washing alter bathing, 
the developers and the temperature dttnng the lime 
of development.” The etpiation includes a ” solarisa- 
lion factor/' and it is shown that llu'ro aie ‘‘ two 
maxima and one iinmmiim I'fiect of blackening on the 
ixmtmuous exposure to the most ctiectne bglit . . . 
and the first maximum corresponds to Die end oi the 
period of over-exposure defined liy llurter and 
Drilhekl.” hie shows that Lheri- is a ilefmile relation 
lictwecn the blackening ami the st^feth ot anv dye 
solution. The author comes to;|HBer interesting 
conclusions, espiTiallv with regartl multiple ex'- 
posurcs, and concludes ” tliat the ch.inge when a 
I plate has been acU-d on by white light sliould be 
I essentially the same as that wlien plate ha.s been 
! fx^xised to the most ellecLive moiioi hromatic rays 
of light.” ’ 

Analysis oi- Coal —The h'uel Research Boarcl of 
the Department of Scientific and indusln.il Research 
has i.ssuod througli 1 -I.M. Stationery Office (i.s. (>tl net), 
Painphlel No. 2 on the *' Bliysical and Chemical Survey 
of the National tVxil Kesourees.” consisting of an 
interim report on ” Metliods ol Analy.sis of Coal.” 
Tlio Boar<l has always liad in view Die physical and 
chi'inical survey of coal scams in the different mining 
areas—a task of great magnitiuUi—and tlie policy 
pursuwl has been to encourage the tormation of local 
committees of persons mterested in the diJierciit coal 
fields to which the execution of the survey could be 
delegate!!. The results ot such a survey would be 
greatly depreciated in value unless unity oi analytical 
procedure, were cn.sured. and accordingly the Board 
asked a committee on sampling and analy.sis of coal, 
presided over by Prof. T. Gray, to tabulate a scheme 
i of coal analysis which could be uniformly adopted m 
the survey. This pamphlet records Ihcir eliorts. 
The imiKirlanco is even wider, for most commercial 
coal testing is confined to the proximate analysis— 
esscntiallv empineal and deiuancling uniformity of 
practiced discrepant analy.scs and commercial friction 
are to be avoKltxl. There is no doubt as to the value 
of the report in this direction. Although nothing of 
the kind has been done previously m Great Bntain, 
the field has already been tilled by American fuel 
chemists—so well that in many ca.se.s tlie committee 
has been able to adopt their specification without 
serious modification, 'i'his apjilie.s particularly to 
the proximate analysis, and it is hkcly for that reason, 
that many will find no difficulty in adopting the 
committee's recommendation. Several special and, 
less common methods of coal assay and analysis are 
‘ included which will add to the usefulness of the 
} pamphlet. A .statement of the permissible analytical - 
error is sometimes ^iven, and fonas w^cotn^ ' 

I inclusion. In suggesting a form of com- . 

' mittee emp^ys a ^^Ufon^of " 
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School Geogxapjhy.' 


among the valuable reports presented by'com-' 
r mittees of the British Association at the recent 
meeting at Liverpool was one on the teaching of 
geography. The committee included representatives 
of the two Sections of Geography and Kdocational 
Science, and was appointed to lornnilate .suj^cstions 
for a syllabus for llie teaching of geographv lx>th to 
matriculation standard and in advanced courses, to 
report upon the present position of tiie geographical 
training of teachers and to make recommendations 
thereon, and to report upon the practical working of 
Regulations issuetl by the Hoard of Education affect¬ 
ing the position of gwigraphy in training colleges and 
secondary schools. 

That such a task was pressing, all who have the 
interests of secondary education at lieart will readily 
admit, and it was well that such an indejwndent liody 
as a committee of the i.iritish Association should have 
undertaken it, for the report show's that the matter 
demanded urgent consideration and considered 
judgment. The committee ronsuUed with heads of 
schools, teaciiers of geography, examination boards, 
and nni\ er.situ's, and tin; rc'po'rt is full ()f suggestions 
expressed wilJi marked clarity and cogency 

Tliere can be no tloubt tliat a leconstruction of the 
method and content of geography teaclnug along th<‘ 
lines of this report is a matter of urgency. Tlic world 
of to d«iy IS fundamentally diHerent from the world 
of twenty years ago—or indetHl <if ten years ago. 
Life is much nton' comphcatwl not mily is man 
more dejiendent lor Ins social well-bi'ing on the 
a,ctivitie.s ot a vasth’ wider world, but his immediate 
social environment is a complex tliat requires for its 
comprehension a degree of rea.v>ning power and 
scientitic knowUi<lgc tliat the s<-h<H>] cumculum of a 
few decades back failed to give TIk^ study of 
cla.saical literature niav guc one a tleep insight into 
the life and thought of intellectual giants of the past, 
but the most pressing need of modern education is a 
curriculum that will linng before the pupil vividly, 
and in logical order, the controlling factors that are 
shaping and gnmg colour to the social world in 
wliich Ilf has to live, and (‘liable him to understand 
his cinironineiit, adjust himself to it, and adjust it 
to luinself. “ Geography as ordinarily understood,’' 
says the Report, " deals with tiie world of to-day ; 
it occupic.s a special position in the study of human 
conditions at present olitaining in the various parts 
of the earth and the tendency of the changes taking 
place therein.” Geography, therefore, inuBt take a 
prominent position in any modern scheme of humane 
studies. Huxlev spoke and wrote strenuously for a 
cumculum more fitted to help a citizen through the 
increasingly complicated life that he had to lead 
(it was the age of scientific discoveries), and his 
arguments hold with increased force to-day. 

One charge that has been laid at the door of modern 
education is that the teaching vi science, history, etc., 
is formal rather than human, that the course> main¬ 
tain steady path-s parallel to each other without 
converging at any point. What is wanted is a 
’ " core ” subject which draws on the othm for its 
facts, co-ordinates them, and thus, by correlation, 
^ves each a fuller and richer meaning. This report 
• shows how geography can be made to function as 
this core subject. Mackinder and Herliertson at 


‘ (Jeognwhy,. Teachini,'. Report of Coramitteo (Prof. 
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.Oxford, Lyde and Chisholm in London, demonstrated 
this new conception of geographv twenty years ago, 
and the rapid strides made m recent years in the 
methods of gwjgraphv Lcacliing in secondary schools 
are due to the efforts of tiie voung teachers whom 
they primarily inspired. 

.At the pre.sen 1 time geograjihy takes a place in the 
school curriculum on a level witii history, and below 
that of classics, French, mutliernatics, and science. 
That more sympathy with llie subject is not fotitlf* 
coming IS due, first, to the lack of trained geography 
teachers, whose enthusiasm and knowledge .would 
compel greater recognition, and, secondly, to the fact 
that the inspectors of the Board of Kdneation, being 
mainly interc-sted in other subjects, Iiave hitherto 
attached small importance to it. 

P'or the lack of trained geography teachere one has 
to blame the Board of ICducatton and the universittes 
joinllv. If the former iiad recognised the importance 
of the subject earlier and pressed for skilled geography 
teachers, it is reasonable to assume that the llniversmes 
would liav(' established lionoiirs scliools in geography, 
as they did, in like circumstances, m science and 
history, convci*sely, if the universities had taken the 
lead, tlie lioanl of Ivdiicatum would have been forced 
to give greater recognition to the subject, ju.st as it 
has recently been induced to institute a geography 
group in advauced courses tor secondary schools, 
througli pri'ssiire from the council of the Brit^ 
Association. 

I'hat the geography .group will jn.stify its inclusion 
in the advanced course there can lie no doubt,^ and 
wlien one considers tlic comparative merits of other 
subjects as a training for life and citizenship one 
wonders why its inclusion has been so long ddayed. t 
At the mohicnt, however, the total laijk of geo* 
grapJiical scholarships at the universities is a factor 
that will operate very strongly against a pupil's choice 
of geograpJiv in the advanced course A boy destinod > 
for a profcssmim! career to whom the other subject 
groups are perhajis more useful as a preliminary 
trmning for his university course, will naturally 
make his selection from them, the quantity of scholar¬ 
ships iMung a .strong determining factor. The 
British Association might usefully direct its attention ' 
to thi.s asjKjct of the problem. 

On the otlier liami, the gwjgraphy group presents 
attractions that slioulri more than counterbalance ■ 
tins drawback. To begin with, parents whose boys 
are de.stin<}d for city careers—clerical, secretarial, or 
ccimmercial—have hitherto failed to .see, and very 
naturally, how a two-years post-matnculation course 
in one of the exi.sliiig subject-groups can help their 
sons in a degree at all connnensurate with the 
expenditure of time and money involved. Added to 
that, many firms prefer to engage youths at the 
earlier age, and parents with son.s of eighteen years 
have a dilficulty in placing them. There is, how;*’ 
ever, a growing demand for young men who can 
produce evidence of sjiecialiscd training for bufineas 
life — a training, by the way, which so far only 
private institutions have endeavoured to provide, , 
albeit fairly adequately and remuneratively. In the 
syllabuses for these examinations—Institute of 
Secretaries, etc —geography occupies an important 
position, and it is also an important subject-grodp in 
the course for the B.Cotn. and ETSc. (Kcun.) degrees 
which represen t the hall-mark, as it were, of vocational 
training for business life I'or these examinations, 
,^e geomphy group is clearly the most useful, smdt 
—■wt-rail-t€r'prove-'»tri’«‘ctlve;-. 
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any »‘Jttenipt to summarise it must meet with failure: 
e\'en' aspect of the subject is dealt with in all its 
bearings, and there is sciircply a redundant word. 
The chapter on the aim and function of geography is 
particularly illuminating, Stress is laid on the fact 
that school gcogru[ih\’ must be the gisjgraphy of 
geographers : not tin* mere learning ot geograjdiieal 
data and resnlN, )mi a iiauung m tin* gts>grapher’s 
characteristic metiioils and print i])les of interpreta¬ 
tion, and an assinnlalmit of hi*, chnracterislie ywnnt 
of view, 'I'lns, we toii’-.ider, is a most imjHirtant 
statement, and ]iostiilates a trained gfsjgrajdier for 
the success of an\ gt ograplucal scheme. 

I^Oceednig, the K’ejiort deals with the stages of 
.school lift', and outlines tlii' print iplt's which sliould 
guide in tlio ionn.iUon of a syllabus of getigrajihical 
in.structioii in sc<ontlai\' schools - a d(‘t.nl<*d svlUibus 
for each year is ajipentletl. Strt'ss is laid on the 
necoewity of jiroceeding ps\ clujlogu all\ with yoinig 
children and of atlopting .1 logit al order onlv as 
years arc gradiirdly rt'.ulu-th An outline scheme lor 
Ciich stage, niiliulntg llie athamed couise, is guen, 
and apart from its nients as a scliemt' it possesst's 
special value Joi the teadici because the undcrlving 
aim of each stt'p is in.ale abundantly tlear, (ireat 
imjxirtaiU't* is attadu-d tlirougliout to the \alue of 
direct observational work and to the < (mstnu tion ant! 
interpretation of maps and t harts “ dm- iinjiorlanl 
value of geogiapliv in education is the tipportuiiily it 
gives to express thought m tliagram ami skeU.ii nti 
less than 111 woids.” This sentemt' should !«• con 
stautly m the luiiid of t-very geography teacher A 
highly coiitroversiid datimi is that toimal lessons m 
physical geography shoiiki not jirtsedo the advancetl 
course : niculeiual teaching ol most subjects is apt 


to be dwjointQd and'lf^herent, and tha experience 
of many Mfajniners at matriculation proves that 
geography is no exception to the rule.- 

The suggestions for a scheme of study in the 
advanced courses are excellent. Emphasis is laid on 
the economic conditions of the modern workl, and it 
IS suggestetl that a sindll area he selected for com- 
jirehensne analysis and synllu'sis. (xirrdation of the 
siilwidiary subjects is of coiirsi' taken for granted. 

'I'he chapter on thi' rc-l.iltoii of geograjiliv to science 
and hisliiry (.aunot fail to impress upon the most 
uninformed rcailer wliat a tremendous range of 
knowle<lge, not only of topographical fads, but of such 
allied subjects as ]>hysies, geology, botany, biologv, 
hisiorv, and eeononuo, is demantled of the geograpliy 
teaclier called ujion to carr\ out siicli a modern 
geography course. It is pointed out that it is not ins 
diitv to teach these suiiji'cts; nevertlu-less, to 
correlate tliein lie must know tliem. I'lie Report 
proex'cris to .summarise tlie facilities oltered at the 
mitversities for tlie training of geography teachers. 
Practically all the umvcrsities have t'stablishcd 
honours schools of geography • niosth in the J-aculty 
of Arts—and there is general agreement that the sulijeet 
of study .should iiidudc geologv. Instory, and political 
econoniv at least to intermediate staiulaid. 'J'he 
number of trained geogtaphers leaving the unn ersitios 
IS sica<lil\ imreasing, and "the to pnotc 

the Report, " undoiditi'dlv will be no»nly a more 
tliorough and seienU 4 ic sliidy ol l!ic select, Init a 
general iiure.ise o) .ictjur.fle knowledge ol tiu* iCinpire 
and tlie rest ot the vvi^d, wliu li will allect the e\erv- 
dav life of the tamimunitv through its eiononuc and 
politual rehuioiisliips with ollur (ounlries " 

J. Maimin. 


Transport and its Indebtedness to Science. 


TN the K'ligmeeiing Setlion of the British Associ.v 
^ tion at Ijverjioo). one \shole morning was de¬ 
voted to tile subject of transport, the other s<‘ssion.s 
being occupieii bv ph|kts— manv of great uileri*st— 
on very diverse i>ranches of engineering The 
president of the Sevlioii, Sir Henry l''o\v!er, was chi<*f 
mechanical engineer ol tlie Midland Railway, and he 
took aa the .suiiject of his aildrc'ss " 1'ranspo’rt and its 
Indebtedness to Science ” extracts from whicli were 
published in Nati uJ'. of Sojitember io, p 474 He 
was followed by Mr. A. K. iiernman. the chicl engineer 
of the Daimler Co., Col O’Brien, Hu* eleclric.d 
engineer of tire Itailw.ay, Major-Oenend Sir 

Sefton Bram.kcr, of the Air boicc; and Mr. A. T Wall, 
of Messrs. Wall, ISlaas and Co , naval architects, of 
Liv'erpoob 

Each speaker ilealt vvitlr tlie branch of the subject 
.with winch lie was sjieciidlv identified. As the 
president pomled out, tlicrc is probably no titv in the 
world more dependent on transport than Liverpool, 
and no city winch lias done sueii jnonecr service in iLs 
development. Whetiier one consideis caiiabs, steam 
railways, electric railwavs, or motor Irattic. one finds 
that Liverpool was in tlie iorelront of <le\elopnient, 
and it was a Imjijiy Ihoughl ol the presitlent, a nun- 
Acadeinic engmei'r, engaged in practice, to take as lus 
thesis that jirogrvss in all me.ins of transyiort luus been 
based upon scientific investigation, to predict that 
this will be even mure marked in the future, to insist 
on the inlcrdepemience of scie.me and engineering, 
and the nece.ssily for the terms scientific and practical 
being synonymous Jn concluding his addri'ss Sir 
Heniy said tliat " one would like to feel that the 
meetings of the Bntisli .Association were more. 
genqfally used <is the occasion on wJucU the sdejitiat: 
aud Ihe engineer'wouW meet in larger ijumbers-.’V 


Mr Bernman gave a vei'v valurible review of the 
jKisition of ro.ui transport He was somewhat 
scathing in lus (.ntieism of the laiKvav eompamrs’ 
lack of failh m the railway principle, as shown bv their 
proposal to operate their own load veiiieles for 
through trattu He niamtained that, since the 
tractive etlort 011 rails is onlv 5 11> per ton ugriinst 
f»o lb. per ton on average rorids, il is tcdmirally a 
slicer waste of enorgv to tran.sport Iiy road between 
distant pomlR that are rail-conms'ted.’ Mr lierriinan 
also dealt with the (piesnon ot tralfic regulation, and 
maintained that the warning signs on roads hav e been 
put up on a wrong principle and are consequently 
largclv disroganksl. in lus view, every tro.ssing 
.sliould have a primary and a secondary stream of 
traffic, (he former having priority and not being 
expected to slow down . drivers on the secouflary 
roa<ls wouki Ihi wanied to go dead slow on approach¬ 
ing a crossing. 

Col. O’Brien's paper, as wa.s I0 be expected, dealt 
largely with tlui ijnestion of eleclrihcatum, which is 
really an economic one ; there arc no engineering 
difhcuKies. “ A very slight lowering of rale.s of 
interest and in the price of the material re<iuired for 
such eleclrihcalion is likely to profluce a very con- 
.sirierable development in future.” ” There is no 
doubt that the electrification of any main line con¬ 
taining gradients of 1 in 300 or greater and averaging 
over 2 trains per Jiour in either direction would at 
least involve no loss of any kind to the company, 
while the indirect advantage to botli the railway.', 
company and the electrical industry of the country 
would be .very large.” . • 

. Sir 
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through of tile London-Manch^ter iur-uiaU disaster,' 
which occurred ou the same day> more especially a» 
he emphasised the safety, com fort, and exhilaration of 
flying. Under present conditions, he stated, the co.st 
per passenger-mile could not be reduced below 8^ 
pence, whilst tlie highe.st fare o!>tainable was 0 pence 
per mile, leaving pemo to covertMl by subsidv 
Freight costs per ton-mile he placed at fW to 51. 
The only diflicuUv in the way of deiclopinciil, Ijeyond 
the economic <ine. is tlic dilliculty aiul danger of 
flying under combtions ot poor visibiiitj 'fhe | 
economic range for airships is more than itHKi miles, ! 
whilst that of aiToplanes is rarely more than 300 miles, i 
hence the two are complenieiitarv and should ilcvelop 
together. 

In dealing witli sea transport, Mr Wall emiihasists.j 
the need for scientific research, esjurinllv m metallurgv, 
but he stated that a v<‘ry iiopeful sign lor lutiire jini- 
grc.s.s is to be found in the iiuTe.ismg nutnlier of 
scientific experinxmts on a large scale carmnl out by : 
slnpbuildcrs and engineers nmi sometimes by ship- ! 
owners. “ Fxpencnco may, and ofbm docs, pie- : 
ceiie the scicntihe treatment, but piogress is unuli 
more rapid when sucucc ls used to guide cxotaieutc." [ 


an alternative sclieme » proposed to retain thn 
essential functions of the present Iristjtuike, i.e. of 
an intelligence and information bureau. 

The Committee expresses appreciation of the 
valuable services rendered by the Director, Prof. 
W. !< Dunstan, h' K.S , to the Institute and to the 
Fmpire during the long perioil of ins connexion with 
the Insliiute, aiul p.i\-% n tnhnic to the wor-k of 
the toclmical sl.ill Pro! DunsLnn w.is appointeil 
J)ircctor m when lu‘ hud already beeii for 

eigbl years concerned witli tlie work ot the Institute. 

The rejK>rl w.ts submiLleil Iw H M (tovermnent 
to the Imperial Hconoinic Conferegee, w'lth -the 
proposal tli.it the mam sclu'im* ot the Committee 
should lx- adopted ainl the necessarv funds guaranteed 
for cl term of years. On tlie nvoimnendation of a 
Committee appointed by tin- ('nnfeieiice. under the 
chairmanship of I^oni S.dNbtiri-, the mam scheme 
w.is adopteil. subject to eeitain modiiications not 
alleeling llu* prmcipies iinolved 

In the 'hull's ol .NovemlxT 23 i 1 was announced 
that, m view of tlie idianges m tiie constitution of 
the Imperial Institute which June been dt'Cidcd upon, 
J’rof \V. U Jiiinstau will resign the directorship 
of the institute next month. 


The Future of the Imperial Institute. 

A WIiTTli Paper (Cmd. 1007). issmsl on No\eml>er 
a, conlanis tlie lejwirt <j1 the Committee 
appointed liy fhe Setielary oi St.de f«»r the Colonies 
to HKjuire into the altairs oi Ibe Imjicnal Institute, 
conseipient upon hnain lal dif)i<m!ties. and also the 
resolutions passed bv tlu“ ImjH-nal lu'onomie Con- 
fiTenee on (onsidering that rejK)ri An article com¬ 
menting up(»n the nsimtiv publislicd leport on the 
work oi the Insfiliile appeared m N.mi'kkoI Novem¬ 
ber 10, [) <>7; 

The Comimltee considers tliat the collection am! 
dissennnation oi information in reganl lo raw 
materials is the most important work carried out 
l)y the Jinpen.il Institute at the present tune. Jt 
recommemls that the Imi>cnal Institnle sliould 
continue to function n 1 South Kensington as a 
clearing - liouse of mteiligence and mformution. 
equipped VrJlli laboratories for the preliimnarv 
analyse and iiu’estigalian of raw materials, and 
mamtaming sample rooms illnstratne of Kinpire 
raw materials The collections in the Fublic F.xlubi- 
tion (lallenes, although recognised as po.ssessmg 
eilucational value, are not regarded a.s ess(*ntial to 
the future work ol the Institute, and it isrccommimdcd 
that the collections be thsconlinued, though the 
Committee is by no means unamnunis on this point, 
as IS shown bv a note appeiidtsi to the report. 11 is 
proposed, liowever. that a representative selc*ctic)n 
of Krnjnre products shoulti be made for the purjxise 
of a travelling exliibition ol an txlncational character, 
and that the organisation of Iraveilnig exhibitions 
ol the staple jiroducts of the Colonies and ITotecl- 
orates in appropriate tradi- contie.s should be con- 
sulcreil. 

The Committee projioscs reforms m the manage¬ 
ment of the Institute, suggesting that it .shoulil be 
made responsible to the J)epartmeiil of Overseas 
Trade. After the completion of these reforms, the 
Committee recommends the amalgamation of the 
Imperial ftlineral Kcsources Hiireau and the Imperial 
Institute. The annual experifiiture of the reformetl 
Institute (including tlic Imperial Mineral Ke.so«rccs 
Bureau) is estimated at about 40,000^., to be pro¬ 
vided on k; contributory basisp Failing the pro- 


University and Educational Intelligence. 

IJiRMiN'iiHAM.- Mr Henry Harix-r. of Culham 
Court, 1 lenU*v-on-Thaincs, who was formerly a. 
solicitor m Hirimngham, lias givL*n jo.ooo/. for the 
cndow'mi'nt of a (hair of law m the Hmvetsity. 

Mr. jl. V Dean has iieeii appointed assistant 
leiturcr m inecliauieal engineering, and Mr. M. C. 
Johnson deinonstnilor m phy.sics ’ 

It IS hoped that Prof I'' t' Lea, who has recently 
resigned tlie <hair oj civil ongineoring oiv being' 
appointed hearl of lh<‘ ICngmoering Department of 
the IhiiverMri' of Slielliold, will continue tf) discharge 
the iliities attaching to the I'hair for the rest of the 
current session. 

Camukiooi-. The degree of Master of Arts, honoris 
IS to be confi'rred upon .Mr J. li. Buxton, 
professor of animal jmlhology. 

Prof. T. B. \V(X)d has been reappointed by the 
University as a Member of the C'ouncil of llie National 
Institute of Agricultural Botany. 

'I'he Frazer lecture is to be delivered by the Rev. 
John Koscoe on " Immigrants aiul their Influence 
m the Lake Region of Central Africa." 

A syndicate has been iijipoinlod to obtain plans 
and estimates for extending llie School of Agriculture 
and constructing a building for the Animal Diseases 
Institute. 

Gi-ASc;ow.- -Prof. W. j. (ioudie, James Watt 
irofcssor of the theory and practice of heat engines; 
las given 500/ to found an " .Agnes Rhuid " bursary 
in memory of his mother, for a third-vear student of 
mechanical enginecnug w’ho lias tiie best class-record 
in his subject. 

Mr. A. Ileiiderson Rishop anil his son have offered.' 
to the Univereitv. for the new Zoological Museum, 
the great collection of ('oleoptera and J.,epidoptera 
mafic by his bde lather, Thomas ti. Bishop, of 
Dalmore, Helensburgh. T)ic collection is contained 
m i8 cabinets enclosing 700 .separate boxes, and 
numbers some thirty or forty thou.sand specimens. 
All are beautifully mounted, labelled, systematically 
arranged, and in perfect condition. 'J'ho University 
has had no difliculty in accepi^ing the splendid gift, 
with the condition that it shall he accessible for, 
.{^5onsu'lte.tion by qualified entomologists, whether they 
^jdong University or not. 
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The University Court lias submitted for the 
approval of His Majesty in Council an ordinance 
estaWibhing the new honours degree of B.Sc. in 
arcliitecture. The course will extend over four years, 
and the neccRsary instruction will hu furnished paiUy 
within the UniversiLy, and jiartiy in the Scliool of 
Architecture, condiicleil niuler tJu; joint direction of 
the Royal 'i'echmcal College and the (ilitsgow School 
of Art. 

The C'ourl has also, uiuicr powers given by a recent 
Act of J^arhainent, approved an ordinance for the 
superannuation and pensioning, under the Federated 
System for Universities, of princij>als and proh*ssors 
hereafter uj>jK>mted Principals will retire at seventy 
and professors at sixty-live, Under the System, 
years of service as assistant or Iwiturer, in this or 
other Universitic.s, may be connteii as pensionable 
service by a proh^ssor. 

I-Eiius .—'1 ln‘ Hull Rduc.Uion Coinmiltee has 
decided to make a grant of Soo/. to the University, 
for the financial year 19 

The title of ementus ]jrofissor has been conferred 
upon Dr. Arthur Sinithells, who r<*cenlly retired from 
the chair of chemistry, on flic grounds of intellet'tual 
distinction au<l of long <uul incntonous service to tlie 
University. 

LoNnoN.---Mr. \V. V.. Ue Cros Clark has been 
appointed as from Jan 1, jgj.-j, to the newly 
instituted reudersinp in anatomy’ tenable at St. 
Bartholomew's Hospital Medical CollcKe J.Minng 
19I9--20, Mr. Ue Crus Clark was demonstrator in 
anatomy at St. Tlionuis's Hnsjutal, and since n»2o 
has been Principal Medic.d OHicer at S.irawak. 
Borneo. He. has puliltshcfi jiapiTs entitled "‘Senes 
of Ancient Eskimo Skulls," and " (.)a tlie I'acchionian 
Bodies." 

Tile following doctorates luive been (.onferred- 
D.Sc. in lifuhn'olof’v. Miss Margaret Tril»c, an internal 
Student (University and King’s ( olleges) for a thesis 
entitled "'J'he Dcwlopment of tlie Hepatic Venous 
System and the Postcaval \'ein in tlie Marsupiaha" ; 
JJ.Sc. Mr l-i K Anibc*tlkar, an uiternai 

student (London Scliool of Uconoinics), foi a thesis 
entitled " 'J‘he Problem of the Rupee " 

It W'as resolved that the Physiological Laboratory 
Library shouiil be kept together as part of the 
Univer.sity Library, and be developed m eonne.xion 
therewith as a memona) to the late Prof. A. D 
Waller. 

Three free public lectures on " Some Chapters in 
the Recent i)evelopnient of tiic Theory of Jilectrolytic 
Dissociation " will be given by J’rof. j. N. Brdnsted. 
of the University of Copenhagen, at University 
College, on December 10, and 14, at 3.30 o’clock. 

A course of five tree public lectures on "Tlie 
influence of Eiuiroiinienl on tlic Lite ot Bacteria" 
will be given by Mr. 1 <\ W I'wurt, at the Royal 
College of Surgeon.s of Kiiglaiul on December if 
13, 17, 18. and 19, at 4 o'clock 

The use of mental alertness tests for pro.spcctive 
university and college sLudent.s is strongly advocated 
by President \V D. Scott, of North-western Uni¬ 
versity'. All institutions of iiigiier education should, 
he‘considers, have a " [lersonal director " to perform 
"an educationa! lunclion similar to that of the 
diagnostician in medicine. Tlie giving of mental 
alertness te.sLs will be as mucii a matter of tlie routine 
W'ith such a dnector a.s is tlie use of the clinical 
thermometer by the diagnosticum iii medicine." 

I'he University College of South Wales and 
Monmouthshire, Cardid, issued an appeal in Decembesr ; 

TnoT tor f.n»jniin rt( o tenv^nt inr uurnAMB 


of those connected with the development of the 
Medical School, and particularly .with,- the view of 
the erection, equipment, and maintenance of labora¬ 
tories for the Departments of Phy.sica and Chemistry. 
For these purposes 50,000/, had been subscribed 
by Lord Glancly, and 10,574/. by other subscribers, 
making a total, with accrued interest (12,000/.), of 
72 . 574 ^*> tins .sum having been received before 

Uic ap|xjal in December 1921 was is.sued. At a 
lunchc'on given by T.onl Plymouth on November 20, 
further gilN amounting to 50,700/. were announced, 
thus liringing the total sum realised by' the appeal 
up to j 29.274/. It IS of interest to note that the 
foumlatioiis of the bmlding.s are just being completed 
at a cost of approximately 15,000/., and that the cost 
of the superstructure to accommodate these two 
departments, based on a recent estimate, is 144,000/.; 
this figure IS, of course, exclusive of the cost of equip¬ 
ment ami maiiiienancc. 

'liii- second annual rejnirt of the Education 
Statistics branch of the Dominion Bureau of Statistics 
of (-aiiada gives the total number of university 
students 111 1921 - 22 , excluding prepaiatory, summer, 
and other short courses and correspontlencc* courses, 
as 23,800. Imlu<l<‘(I among these are. under- 
gr.iduates in arts and pure science, 0839 men and 
3872 women, grmluate.s, 712 and joo; medical, 
3134 and i5i , engineering and applied science, 
2513 and j, music, 278 and 717; tiieology, 854 
an<l II. Jhe teacJiing stalls munliered 3137, m- 
duding 307 women. 'J'iie total aSseUs of'tlie uni- 
vcrsities amounted to f»7 million doli.iis, including 
endowments, 29 mdlion, Uuci;and buildings, 27, and 
•seiemitic equijnnent, 3 nnlliod iiuomes amounted 
to <4 imllion, and were derived fioni invo-stineiits, 
miJlKiii , govcinmeiit and muineipal grants, 4^ 
million, fees. 2 imlJion , <ni(l othei sources, 1^ 
million. 

FrnicAiiON.AL development anil scientilic research 
are not figuring largely in the election pledges of the 
several pohtic.il yiarties and the speechc.s of their 
leaders, except lliose of the Labour paj’Ly, and this 
party’s jiromisits an' subject to considerable discount 
in view of the disproportion between the stupendous 
cost of carrying out its programme. iiK’ludmg " the 
abolition of the slum.s," etc., and the resources that 
would be at the disposal of a Labour jxirly govern¬ 
ment. Tins disprtiporliou would necessitate tlie 
scrapping of a Urge part of the programme. The 
j.iberal party manifesto contains on the subject of 
eduaifion only platitudes, but Mr. Asfjuith promised 
the Women’s National Liberal Federation " smaller 
classes, provision of free jilaces in secondary schools, 
Slate scholarships for universities, more adequate 
training for teachers," and " tlie encouragement and 
fuller development of adult education." while Lord 
Grey', when s{>eaking on adult education on November 
23, js reported to have said, " What was wanted was 
not Slate control but State assistance, h'or tlie 
small sum of 500,000/ they would got a better return 
than many other way.” It is partot the Con.servative 
election policy to concentrate attention on the mam 
issues of unemployment and proLocliori, and the party 
loaders are accordingly saying little about education. 
Mr. Bahlwin’s speech of November 19 showed that 
ho is alive to the supreme importance of the evils of 
juvenile unemployment, but docs not suggest that 
lie beheves lu retention in school as an appropriate 
remedy at the present time. In lus speech at Reading 
on November 21 he referred to the importance of 
agricultural research and education as a .-permanent 
part of the life of the country, and^.remspcfi^.that the 
'Goyeram ^ t, 
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Sbcietiet and Academies. 

London '* 

Royal Society, November 22.—F. Simeon : The 
carbon arc spectrum in the extreme ultra-violet—II. 
The spectrum of the carbon arc in vacuum extends 
as far in the extreme ultra-violet as that of the spark, 
with tile exception of a very faint line at 360-5 A, 
and about 25 lines liavc been added to the arc spectrum 
as already recorded. The L series of carbon can Iv; 
excited by a potential of between 30 and 40 volts. 

A number of lines in the carbon spectrum arc ])robably 
true ‘‘ arc " lines. Providing the grating will give 
radiation in the shfirt-wave region, the .same technique 
suffices to photograph tlie spectrum from 1850 A to 
370 A. —II. 1 . Gough and D. Hanson; The behaviour 
of metals subjected to repeated stresses. The effect 
of static and alternating .stresses on the micni- 
structurc of metals was examined, the mam object 
of the research being to determine whether the 
crystalline stnieture of a metal can be affected when 
subjected to ranges of strc.ss less than the limiting 
range of .stress (fatigue range). With “ Armco” iron, 
mild .‘Steel, and copper, ciystanine ” slip *' occurs at 
ranges of stre.ss considerably lcs.s tlum the fatigue 
range. It i.s suggested that metals can be “ strain- 
hardened ” under the action of alternating stresses, 
as well ns under static, stresses ; fracture occurs, in 
a rnotal subjected to alternating stre.sscs, when a 
certain limiting strain for llie material js exceeded.— 
W. Sucksmith and L. F Bates : On a null method of 
measuring the g>'ro-niagnetic ratio. A new method 
is dc.siTibcd of determining the gyro-magnetic ratio; 
as in the ordinal y n'sonance inetiiod, the .specimen, 
suspended vertically by <\ fine wire along the axis 
of a helix, is inagtietised by an alternating current 
of the same ire<iuency u.s the natural frequency of 
the system . but the re.sulting resonance amplitude 
is reduced to zero by a senes of impulses timed to 
oppose those due to gyro-inagnctic effect. As no 
measurement of magnetic moment, frequency, or 
damping js involved, a considerable gain in precision 
is obtained. The method is independent of time-lag 
in magnetisation, and so can be applied to lleuslcr 
alloy.s. The following mean values of the ratio 
obtained for iron, nickel and Hcusler alloys were 
obtained: Iron 0-503 ; nickel 0-501; Heuslcr alloys 
0-501.—J. H. Shaxby; Studies in Brownum move¬ 
ment. - IL The determination of Avogadro‘s number 
from observ^ations on bacteria (cocci). A determina¬ 
tion of Avogadro's number by measuring the dis¬ 
placements, due to their Brownian movements, of 
small spheres suspended in water was carried out 
with cocci. Their surfaces may be supposed to be 
" wetted " so that there is no slip between the water 
immediately adjacent and the spheres themselves, 
and the resistance which might arise from electrical 
sources depending on slip is avoided. The value of 
N thus found, from the large number of observations 
made on Staphylococcus albtis, is 6-08 x xo**— 
Hartridge and F. J. W. Roughton : The kinetics of 
Haemoglobin.—II.—A. F. A. Young : The thermionic 
and photo-electric properties of the electro-positive 
metafe.—O. F. T. Roberts : The theoretical scattering 
of smoke in a turbulent atmosphere. 

Zoological Society, November 6.—Sir S. F. Hanner, i 
vice-president, in the chair.—A. Loveridge : (i) East j 
African birds (chiefly nesting-habits and endo- 
parasites), - collected 1920^1923. <(2} East African 1 
anakde; 
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lizards^collected 1920-1923,-with descripfioi^of two 
'•new irwes of Agama Uonotus Blgr. (5) EaffeAfrjt»n 
^'insects, coUectedi-1913-1922.—I. G, S. I-On 

feome rtammals from Jugo-Slavia.—L G. S. Montagu ' 
j and Miss Grace Pickford : The Guernsey (!hocidura.““ 
G, H. Goldfinch: Notes on the African crested rat 
{Lopktoniys imhausi). — 11 . G. Jackson; A revision,„ 
of the Lsopod genus Ligidium Brandt (Crustacea).— 
S. S. Flower: Gn additions to the snake fauna of • 
Kgyjrt.—S. Hirst: On .sonic new or little-known 
species of Acan.— C. K. Sonntag: On the pelvic 
mu-scles and generative organs of the male chimpanzee., ■ 

Geological Society, November 7. -Prof. A.\ C. ‘ 
Seward, j^rcsident, in the chair.—E. W. Hooleyt On 
the skeleton of Ignanodon atkcrficldensts sp. nov., 
from the Wealden shales of Athcriicld (Lsle of Wight). «■' 
The nearly complete sjiecimrn was obtiiincd in' 1914. 
There is an essential similarity us regard.s the relation¬ 
ship of the bones of the skull to the .American pre- 
dcntalc dinosaurs. Grooves on the preinaxill® prove 
that the lip of the .snout wa.s sheatlicd in horn, The 
(Quadrate bone articulated freely with tlic squamosal, 
and there was a fore-and-aft action of the mandible. 
The tongue mu.st have been e.xtreniely narrow, with a , 
broad tip, and prehensile. The neck was habitually 
flexed, the ix>int oi greatest arching being at,the 
ninth cervical. All tlic prc-sacral vertebrae cany 
ribs. The sacrum comprises .six fused vertebrae. 
The assificd elements of the Icli carpus were preserv^. 
The integument was very thin and covered with 
small tubercle.^, interspersed with groups of large' 
polygonal plates, as in Trachodon. The estimated 
icngtii of the skeleton is 6’3 m. (about 2i'6 feet), 
1 . athtfficldensis is distinct from any known species, 
and the skull and bones are intermediate in form 
between that of 1 . mavlelli and 1 . bernissatttnsis.— 
S. H. Reynolds : The igneous rocks of the Tortworth ’ 
mlicr. Tlie igneous rocks occur in two J>ands, the ' 
upper of which is associated with calcareous tuffsijlK 
containing Silurian fo.ssils and is doubtless lava,.^ 
The lower band appears to be intrusive. The rocks 
of the two band.s liave .several features in common. 
The rock-s of the lower band are characterised by the 
presence of pseudomorphs after olivine, and may be 
grouped a.s oUvine-enstatite-basalt.s. Those of the 
upper band are devoid of olivine, and consist of 
pyroxcne-andiNsitc. They arc characteiLsed by the 
presence of highly corroded xenocry.sts of quartz and 
felspar, and by tlie occurrence of variolitic and glassy 
patches in the ground-mass. 

Linnean Society, November 15.—Dr. A. B. Hendle, 
president, in the chair.—E. J. Salisbury : The relation 
of earthworm.s to soil reaction. Natural undisturbed 
soils usually show a definite gradient with respect to 
organic material and acidity, both of wliich tend to, 
attain a maximum at the surface. Analyses of worm 
casts show that these have a high organic content 
indicating their origin from the superficial and most 
acid laycn?. Comparison of the hydrogen ion con¬ 
centration of worm cast.s and surface soil shows that 
acid .soils tend to be rendered much less acid by 
passage through the worm. Markedly alkaline soils 
may similarly be rendered less 'alkaline. The former 
action may be attributed to the calcifcrous glands. 
The greatest frequency of worms is met with in soils 
with approximately neutral reaction.—Miss E. M. 
Blackwell: The flora of Solomon's Pools. Solomon's 
Pools lie about six mile.s south of Jerusalem, 2616 
feet above sea level, in a valley, Widy ArtAs, which 
runs east and west between low hills of red-brown- 
'.ferruginous earth through which limestone bosses 
Snxdect; ’ TTxe 'pools, three in number, are obviously 
-juul lowest pools have been 
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cleaned and partly repaired, and pumping^ plants 
erected. In July 1923 the uppermoat pool had 
alreacW dried up. The clear water of the pools sup¬ 
ported a luxunant growth of Chara connivens in "flie 
lowest and C. contraria and C. fvagilis in tlie middle 
pool, forming almost a ])urc society. In the middle 
,pool there was in addition an aqmitic gra,s.s and a new 
hlamontous algie, desmicN and diatoms. In the lowest, 
Potamogeio 7 i flaheUatus var. stoparms was flowering 
and fruiting, almost rivalling the Chara for dtnninance. 
At the dcqjer rnd of the lower pool were tufts of 
Ritlla helicophylta, their s]>irally coiled tlialli ll(Kiting 
out into the water in loo.se rosettes at a considerable 
depth. Where, the floor of the west .side of the 
lowest pool w.'is e.xposcd on account of tlie slope, tlic 
drying mud was covered with bleached plants of 
Clma, and glowing up through it 'lypha laltfoUa, 
Scirpus marifimii},, tlelcochavis palustrn, and Euphor- 
bia alepptca. Tiio flora is similar to that of the 
“ slacks’’ in the i.ancashirc siijul-duncs. The watcis 
in both cases have a liigh percentage of dissolved 
solids, e.spccial]y chlorides and c.arbonatc.s. -R. R. 
Chapman : The caibijliydratc enzymes of certain 
Monocotyledons Tlie material used was the green 
foliage leaves of th(‘ snowdrop, the onion, and Uie 
leek, with a starch-forming plant, a common dock, 
for ourposes of cornpanson The leave.s were air- 
dried, powdered, ami added to dilute s(.*lulions of 
starch, dextrine, maltose, cane sugar, and amygilalin, 
using qualilatuc tests and changes in the rotation of 
polarised Iiglit lor the detection ol hydiolysi'' Toluol 
was used as aniisqilic am! tlie solutions nuabated at 
39® C. The result.s indicatecl that ol the live cail>o- 
hydratc en}cyme.s-am) hiso. dextnnase, malta.s<‘. in- 
vertaso, and einulsiu - maltiuse. and eimilsm wcie ab¬ 
sent from the snowdrop, dextrinase troni the onion, 
amylase from the leek, hut 41!! five were pre.sent in 
the dock. 'I'hc formation of starch m the panmciiyma 
^Cells of th? three MoiuK'otylodons is thus pievcntcd, 
^causc the neces-sary set ot enzymes is incomplete. 
^ certain cus(?s {e.g. Calantltus aiid Narcissus) starch 
i« always pre.sent in the guard cells, and i)rolongc*d 
starvation in darkness does not cause the disappear¬ 
ance of this staicii. In the snowdrop the adult leaf 
has starch m the guard cells together jirobiibly with 
diastase but not inaltase, so that liydrolysis can pro¬ 
ceed only t(t maltose, and the system, starch ^ 
malto.se catalysed by dust.ise, may be part of the 
mechanism rontrollihg the opening or closing ol the 
.stomata. 

Royal Meteorological Society, November 2T.—Dr. 
C. Chrcc, picsidcnl, m llie cliair.— L. F. Richardson: 
Attempts to measure air temperature by shooting 
spheres upward Whilst making olwcrvations of the 
upper wind by shooting polished steel spheres up¬ 
wards in a direction slighlly inclined from the vertical 
so that the wind causiid the returning spherc to fall 
quite close to the gun, the time of absence of the 
sphere can afford a measure oi a mean temperature 
of the air through which it lias passed. TIic upper 
air temperature was mca.sured from the mean of six 
shots with a standard error of 1° C. at sunrise in calms 
or light wind.si. On such occa.sions, there is often a 
layer of cold stagnant air near the ground, so that 
the temperature in the Stcvciuson screen ls a poor 
guide to the temperature at 70 metre.s. Here the 
projectile may bi' u.scful.—S. N. Sen : On the dis¬ 
tribution of air density over tlie globe. Tliirtecn 
charts of “ isopycnics ” or lines of equal air density 
are drawn depicting the density distribution at the 
various levels. The air density at the 8 km. level 
all over the globe is illustrated by tlie caart fortfaat- 
level. The air density is controlled by temperature;' 


that level. The name " tbenaosphere " is proposed 
to denote the atmospheric shell in which temperature is 
the controlling factor, and ” ^rosphere " that in which 
pressure is the controlling factor. On the average, when 
the temperature is rising in one hemisphere there is a 
diminution of air density in the thermosphere and an 
increase in the barosphcrc, and the effect of diminish¬ 
ing temperature in the other hemisphere is the re- 
vers<!. These cipposite i herniometric tendencies create 
a mechanism for the automatic breaking down of the 
stratification of the free atmo.sphere. This mechanism, 
or the '' convective cycle” which is postulated to be 
established between the North and South jioles, also 
affords a means for the interchange of air between 
the two henikspheres. 


Paris. 

Academy of Sciences, November 5.—M. Albin 
Haller in the chair —The president announced the 
death of M Arnand de Gramont, member of the 
section of free Academicians.—(k Ferric, R. Jouaust, 
and R. Mesny : The amplification of the current from 
photo-electric cells and its applications. The currents 
produced by pliolo-electnc cells ar<* very smnll, ol 
the order of lo'^® amperes These can be magnified 
by the use of a tliree-clcctrode lump as a relay witliout 
inertia. A magnification of 1000 has been obtained 
with a lamp of the dimensions of an oidinary receiving 
lamp: with an emission lamp of ^o watts working 
under 1000 volts, an amplification of 10,000 was 
obtained. A more coin])hc<!ted method, biiscd on 
the conversion of the plioto-clcctnc currcMit into an 
alternating current and transforming up. is described: 
this permits of am)>hfic.iti(ms up to the order of lo*.— 
J Costantin : The J^lenrotus oi the b!m' thistle of the 
Vaiioise. —L Maquenne : The tlu-ory of cliloniphyll 
synthesis. A discussion of the Tloussingaiilt-liajyer 
llujory of cliioropliyll synthesis of the carbohydrates. 
An alternative hypolhc.sis is imt forward m which 
<jiiadrivalcnt magnesium is a.ssumed. Carlionic acid 
IS a.ssumed to be taken up by direct addition I0 the 
: N - Mg -N: grinqis , tlu' assumption ot the inter¬ 
mediate formation of formaldehyde is unneLc.ssary — 
Andre Bloch : Parataclic congruences and Hupin’.s 
cychd.—M. Angelesco : The generating functions of 
Ileniiite polynomials. —Emile Borel: Remarks on 
the preceding eornmunicdtion. - j. Wolff. Non- 
mccusumble eu.scmblcs.-~N. Gunther: A jiroblem 
of hydrodynamics. — A. Foch : The dyuamicablc 
similitude of an aspiration lube and it.s model. A 
dlscusskm of the application of aspiration tubes to 
turbines, with especial consideration to tlie formulae 
governing the relations between models and the full- 
size turbine.—T,oiu.s Breguet: The calculation of the 
weight of coinbu.stible consumed by an aeroplane 
during ascent. The formulce for the effective range 
of an aeroplane have been worked out on the assump¬ 
tion of honzont.’il flight. Modifications are intro¬ 
duced into the Ralcau equation .showing the varia¬ 
tions in petrol consumption during ascent and descent. 
—C. Chineveau and J. Callame : A micropalmer. A 
description, with diagram, of an instrument designed 
for measuring the tlnckne.ss of thin sheets or plates 
ot rubber or other plastic material, with an accuracy 
of 0*001 mm.—E. Brylinski. MicheLson's experiment. 
—Mile. Berthe Perrette: An arrangement of the 
electric are in a vacuum allowing the spectra of 
metals to be obtained with very small quantities of 
material. The cathode is formed of tungsten, (or 
tungsten-thorium) ;vire, and tlie anode, of a tunnten. 
.pla^ in which a kmal^^vity is 
• msteiiak ,Xhe^,c^thod^''^;iajse4(’t94>a tempera- 


December i, 1923] 


NA 'l tiKE: 


■-«i 5 


The voltage between anode and cathode is x zo volts, 
the whole working in a vacuum of about 0*002 mm. 
of mercury. The lines of the spectrum given by 
this apparatus are very fine and give high orders of 
interference, and less than 0*05 gm. of material can 
be taken.—N. Perrokis : Study on the stability, in 
the presence of water, of a certain number of binary 
mixtures. Two groups of pairs of miscible liquids 
were studied ; ethyl alctjhol with phenyl ether, 
ben2cne, o-crcsol, phenol; benzene, with various 
alcohols. Tlic figure determined was the quantity 
of water necessary to produce two layers when added 
to 100 gm. of the bmar\' mixture. Some results arc 
given in a diagram.—N. JJ. Zelinsky: The poly¬ 
merisation of acetylene h)' contact.- B. Darder 
PericAs: The tectonic of the ncighbourliood of 
Smeu and of Ping dc Sant Onjifre (Island ol Majorca). 
— Juies Wolff; Tlic conditions favourable or jire- 
judicial to th(‘ germination of the seeds of orcJiids 
and to the development ol the seedlings. The seeds 
ol the orcliid can be germinated useptically 111 a 
rich medium, and in the absence ol fungi. TJie 
seedling can then be planted out on mycelium, and 
symbiosis Is established nonnally- The presence of 
the fungus at the ( ommenccniont of tlie germination 
Is not only unnecessary, but may }>rove injurious to 
the seedlmg.s.—j Dauvergne and Mile. Weil: 'riic 
cultuie of plants in a sterile liquid medium. A 
development oi Maze method, the seeds being 
supported on jiculuratcd aUimmiuin plates —C. 
Fromageot: Assimilation in the green cells and the 
structure ol the piotojilasm —laicieii Daniel and 
Jean Ripert: Rescan hes on the variations of chcinic.il 
action m grafted pI<ints.--A. Maige ; The melabolisin 
ol the sugars in tlic cell and amylogcnesis. Tt results 
from the experinieuLs describcfl tlial evmi in cells 
where amylogenc.sis ro<iuir<‘s only a very low con¬ 
centration in sugar, the cs.senlial phenomena of 
cellular metabolism winch assure the contiiuiity 
ol life and growth ol the living materi.il may be 
effected at still lower ('onceiUrAtions.—Chavastelon 
and J. Luquet: Contribution to the study of the 
cdaphic conditions of the pa.stor<i} associations in the 
mas&ii of .Mont'Dorc —Kmile R Terroine, K. Bonnet, 
and P. il, Joessel; Tlic composition of seeds and 
yield of energy in g<*rminalioii --Mine 1 .. Randoin 
and II. Simonnet: d’he influence oi the nature and 
quantity of the ghicides present ni a ration deprived 
of facUii' B on the j^recix.ity of api>earance of the 
accidents of jiolyneuiitis 111 birds. In consl.rucling 
an artificial diet lor exjicrimcnts on diet deficiency, 
it is very important to take into account the digestive 
utilisation ol each oi the food matenals composing 
tlic diet. The experiments give .some .support to the 
idea that the magnitude of tJic factor B requirement 
is not absolute but is relative and in direct relation 
• with the degree of ulilUatiou of one or .several elements 
of a ration, and, in particular, with the quantity of 
sugars assimilated.—Paul Voukassovitch : The biology 
of two jjarasitic Hyinenoptora of Pyraiis of the vine. 
—Marc Bridel and Jean Charpentier: The bio¬ 
chemical characterisation of galactose ir a mixture 
containing galactose and arabinose. Galactose can 
be detected in the presence of arabinasc, \jy the 
action of emulsin in 70 per cent, alcoholic solution. 
The i8-cthyIgaIactosidc can be obtained in the 
crystalline state, suitable for identification,—^Andr6 
Lwoff: A new free ciliated Infusorian. Suphanopogon 
Mesnili. Its taxonomic importance.—Mile. M. Gau¬ 
thier : The development of the egg and embryo of 
Cyathocephalus, a parasite of trout.—^llenri 

StAUAQO: The double rdle of the heating plates- in 
apparatiis'fa]:'the.8t^ili^tiph pf I^uid^ k continuous 


Washington, D.C, 

National Academy of Sciences (Proc., Vol. 9, No. lo, 
October).—L. B. Loeb; The mobilities of electrons 
in air. TIic mobilities of electrons in air at pressures 
of 41. 51-5, 60, 66-5, and gr mm. of mercury wore 
measured in an ion chamber. A constant field 
superi’<>’^d on the actual ing alteniating field was 
used lo neutralise the field produced by the accumula¬ 
tion of ions. Plotting mobility constant (mobility 
reduced to atmospheric pressure) against critical 
voltage (stcitic voltmeter) imnus rehirdmg potential, 
curves arc obtained showing bicaks probably due 
to attaclinicnl of electrons to molecules. Expressions 
are given for the mobility constants for the distance 
separating the plate.s in the* ion chamber (i-g^j; cm.). 
- -P. W. Bridgman: The thermal conductivity of 
liquids. A nulla) flow apparatus with the liquid 
between two conceutnc metal cylinders was used. 
The inner cylinder was the .source of heat, and con- 
ductivitie.s were measured at 30'" C. and 75" C., 
and at atmospheric, jiressiire, Oooo kg /cm.’ and 
iz,oookg./cm *piessiires Water and fourteen organic 
hqiiid.s were used. Cimductivity decreases with rise 
of temperature, at atmo.sjilicnc jirc.ssure, except lor 
water At constant temjicraturc, it rises with in¬ 
creasing pressure, at 12.000 kg/cm.*, the increase 
is fiom 1-5 to 2-7 foltl, the more conqiressible liquids 
.sliowing the greater mcri'ase. The absolute con¬ 
ductivities .it 30'’ C. range tram 0 000505 (methyl 
alcohol) to 0-000265 ((*thyl lodidi*) , for water the 
value gi\en is 0-00144. A lormula eonnecting the 
condiiclivily, gas constant, velocity of .sound in the 
liquid, and the mean dist.nice of .sc*]>iiration of the 
centres of the molecules of the liquid, is derived. The 
high value for wvitcr is referred to its low aimpressl- 
bilily and the closenc.ss of the centres oi its molecules, 
-If. S. King: (i) Pliotovisuai magnitudes of onft 
hundred bright stars. The Draper y-inch refractor 
was used and Cnimcr T.socliromatic Instantaneous 
plates with a yellow filter. All the plates were taken 
1-25 cm. or more outside the focus Results for 
Ao stars agree witli the photome.tnc magnitudes. 
In general, the photovisiial colour index is greater 
than tlic visual or photometric, index (2) Revised 
magnitudes and colour indices of the planets 
(V. Natuke, November 24, p 769). -R. H. Bowen: The 
origin of sccrobay grannies. Nassonov, working on 
Salamander glands, showed that early .secretory 
granules ai*e associated with the Golgi apparatus of 
cells and aflciwards have caps or girdles of Golp 
material, Thc.scrcsultsarcconhrmod. Jtissuggested 
that the acrosomc of the animal sixTin, which arises 
as a vesicle m close connexion with the Golgi apparatu.s, 
and from whicli the Golgi apparatus is finally separated, 
IS a secretory granule applied to the head of the 
mature sjx?rm, whence its substamx may be releusM 
at fertilisation. Referred to other gland cells, the 
hypothesis suggc.sts that there is direct relation 
between the Golgi cells and chemical .synthesis, and 
in particular enzyme formation.--R. R- Huwtii; 
The Iieredity of microscopic hair characters in 
Peromyscus. Two geographic races (coast- and 
desert-race) of two species of deer-mouse were used. 
Each coa«t-racc differed from llie cimrespondmg 
desert-race in much the same way. It is concluded 
that the differences observed between contrasted 
races have been evolved m the wild state, and some 
at least are the effect of environment. The results 
indicate Mendclian inheritance of multiple factors.—- 
C, G. Abbot: Preliminary note on the variation of 
sun's visible features associated with variations 
ii^jolar radiation (ti. Nature, November 17. p. 738). 
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Offidat Publications Received. 

Dejarljnnnt of OonunneB: Uarputi of Stendard*. acfejiUllo I'anora of 
MiP Burt-au of Htamlardu. No. 175. VkiblUty of lUiiiant Bnorsy. By 
K. H (Jil^on and B. 1*. T. Tyntlall. ?ji. l3Mtil. ISubdUs. Tt'cbiiologle 1 
1 apHra of t1»‘ IJurfUii of Standardi., No. ‘.M-j • lot- WnH-r Vapor In 

yj?"*’Hy K. K WfuMTiind P <1 LwIik. 1*i». 637-1i 44. iwitH, 
(wiutiinKlon; Oovoniini"il. I'nnhnu Ofllcc.) 

Demnnifiit al tin- Int.-rnn Hiti.-nii oJ B.liifation, niiUHiti, !»»{, No. 
wii. of tlin nnman uf I-Miirutn.n loi the Nativna of Alaska. |iy 
wiliiam Hamilton. Pji <. (Washtn.'tvn • (lovernment Piiiitinii ) 

•j centu ' 

U.fi. l)oi«rttiifint of Aj;iicuiliir« Kttitnin*’ iJulletm No 1354 T\ih 
Ullow-kever Moa-inilo liy ]. (j Huvmrd. J'j.. u. (WaaluDKlou: 
GoycmnMmtHrlntiiitiOill.v) r.rt-nts. 

DapartiuontofthR Inti'iior: Umtnd Htat.-«<5«-ohJKicalHnrrey. Miiieial 
*n llit’i (I’rotlnimary Huminniy). liitJo- 
dUOtloii by j.- J,ani{h!iii; HUlisticH .-isw-mhUfl hy MuHha H Clatk. 
ip. tv + lau. (WnnliiiiKlon iJuvwnmntit l*rnilinx) 
aun • UiilU-d Sla(i-H(i.‘oloj<irnl Hnrvi-y Bulletin 

W« : JloiunlHriPK, Aieas, Uiitn^rniihli (-Vntcin and Alliliidfs t.l the UniU-il 
Mtawaainl MieSi vmiil HUU-s, witha iDi.-f llm.nl ul liriiMvitHiit Chanu.-H 
In thdr lerriUiiy. Uy Briwani M, UinmluH. I'p } 7 nl.ites tiO 

Wnw. Biitltitin 70!t TnaiiKutaUdii auii l*inii.iry Ttaveihe. 

Pp vi+OUi i! plKtHs 75 .•< nU iPiUi-rm 7.l!t • Mtn.-ral liPHoim-ibv »l 
i 1.’ ()1 Iiivi‘sl.l;;aii..n-« n, pe» By a. 11 Biooks 

and otliQi'ii. Pp. VI I Ki'i f XIV I a plativ-. }‘ii>t'i‘<<xioual IbtTHU iS*'.A- 
Kock formatinmj ni tlio Colnt.uh. PlKlnHu of Hoiil.li-en'itorii I'lah and 
Nor^rru Amon.i. ByC U |,oi,axv..n, H. 0 Misri, U. (J. Minne, K.rk 
PT^^IuK'oHlen )**' ^'''*^** *'** ' Botornmimt. 

Oova Mmiiih LuboiuUiry, <'un.'n,‘iiata, Northnmlmrlawl ItMuiit fm 
V AhnanihT Merk. 

lai-iai plHtes ((JllilnnvwilH ) r.i 

Th« Royal 'lecliniriil Ciillevti, (ilntt'ow Animal Ucport on lh.‘ One 
miKlml and 1 wfiilj sovontli adopkdat Um Animal Mei-tmu of 

(lovai'nuMhiddoiitltH intii<)e(ob.‘rl'.‘S3 1>. 7». (BIhhj-ow ) 

Aniialan van do Hlonewncht Ih Lvtdnn. In«et i;i. Kink •« • l*omtions ol 
M HUm nunr tiw North Pr>Ii> with «»<> Mon-lmi. f.irrh-of the 

Ubwvatory In Iha ^eura 1H77 lbs.5, under llm lHt.id.onil<^ of I'lol. Hr 
H, ff. van de Halide Bitkhii.v/Hii. I'p. (i3 in-id M, Htuk J DeaninH do 
^ AtlihiifH piir .1 Kr. .hilnw S»-hmidt len aiiiire>< 
I8W-J870. 1 ji. K + « jiliiies (Hauth'in . d<ih BiiNclicile hh/ uuen ) 

—” "J*’'!'"’"* T'diiisiHph {'omjwny, Ltd Ue|«)H •>> ih<- l>ii«ctoiH 
and BtatBimuit of Aci'ouuU loi i he \ i-av ended .list Dumnhei l'* '3 to lie 
pnwantaitul the Aniuml Uen-ial Meetlin* of llm Commny. lo lx-held at 
thn ConimiiKht Itoitius. (irpat (^ueen SMecl., KiiiKswav. l/omlon, W.C2, 
on Moiiilay, the ard UtiCHiiiliiT, at It* o’clock no»ii. ‘ I’n 13 (liondnn . 
Maraonl Uoitan, Htmnd.) 


Diary of Societies. 

SATVJlIiAy, lihouKitrR 1. 

Oit.BMT WifiiK Fau.iiw«iitp (at d Quern fkpiai-a, W C.l), at a.—V. R. a, 
Balfoiit : 1 reea ami Flowera of tho Nurtli-Wrat i'HCillc CoaM. 

Monday, iim-fmiikk s. 

KoTAf. JxflTiri’Tio.s, at r>.- (lenora! MHetiui: 

Houiiit. or K...i»k«m, l»o («t UMl(»Ur»l Bodety), «l '..Jli J. w 
Gordofi: Railway Huivi-yinx hy I’lioUjKraiilij, 

SiKiiair or Mriuhsk, <ir, f, .su ih. Mtmn<lh.T« • TreatAieul of 
TviMrciiloHis of the Nom* mill Throiit hy FinuMi Li^ht Batha • Bdsnltit. 
IMiitutiom ok Blh tuicai. Kniiikh iix, at tl -C. M. U. Balbi and olheni. 
UtaniBrltju oil Kleetilcai Apiiniiitiia for the Deaf. 

Uimaraityof iiUiidon Cliih),at ».~J)r Borolliy 
wrinch-NicbolKOii .Smur AMjieetr of Hciciitillc Motliwl. 

-A F. HaiKor: Recent IWichs 

IB tlHi >Viiol InduxtrleafCnnlor 

JjfB'rmtTioN OK TUK UiTunKu laiifurjii (liondim KecWoti) (ut EnKlm-era’ 
Club, Covimuy street), at » -Miyor V. Ix-fehuin: ArwOemtuia. 
aoCTWY OK Chkhii al iKmisrnv (Ci.ndou Sn-tton) (at Chemlral }Honet.yX 
I 1 *«■ Howe . The Ure iiiid l’rnNi-r\at.ioii of Ihitldlnt! HBine — 

il^y nnrriHon : The Chemical AsprcUiof HulJding-BUHin 

Royap GEonHAi'iMi Al. Ho^I|r.T^ (lit Alotian Hall), nt S 30.—Sir tUmiliw 
Dell; A Year In Idiimn 

oK.Mmii i.sK (Tnipiual DntcaAesmid {*araftito|ogy HiTtlonV 
at 8.80.—Sir Leonaid Kogera and oflicrx. Biitcmemm on Hprini and 
Cftllao Diamise. 

TDKSDAY, Dkckmiuch 4. 

llittTlTPTJON <IK OlVlI, JCnniNEEKS, itll. 

litaTitDTR OF Maiuhb KMii»nKns, Inc., nt i),30. —J. H. Aiidnwon • ' 
Spontauroim IgnltlnnofCaai. 

m*i' Homkty or Gukai- BiiirAiR. nt 7.-II Dennis 

f' ^ Fiitimiof the (hneina; nml Photography us an Kxteiuion 
of Vision. (Animal TrailhTaylor Meimu inl Lecture.) 

ANTHRoit)i.o.m Ai, Ikmitiitf, at 8.l6.-n Balfour: Olwenatloiie 
. on the TftChiinloffy of the Nuga« uf Kiwteni Assam. 

ROSWeh SticiKTY (af Britirth Institute of Radiology, .S2 Welbrrk StreetX 
4 It 8.16,—Dr. L. li. HBllbmn . Mudoni Radtograpliical Technique. 

WEDNESDAY, DKr/.MHRR 5. 

OWLOQjoAir SooiETY OF LoKiwK, at 6.30.— D. J. Farnuharson : The 
Ged^ of Southern Guernsey.—C. W. Oeman: The Geology of the 
Mftbwn Border of Dartmoor, between Whlddon Down and BuU^on • 
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Royal Soemr nr Mkdiwkr (Surgery Hectlon),at6.80.—Fatliological and 
Clinical Sleeting. 

iMsnTVTiox or Kucctrioal BHoitnucaa (Wireloss SeetionX at 6.—L. D. 
Tomer; I'he Relation between Dami>ing and Speed In Wireless 
Receiitiotj. 

luariTOTiox or Hcatino ahd VektilatisoEhoixeebb, lao. (at Engineers' 
Club), at 7 —A . 1 . AHslielon : Vacuum Steam HcatiiiK. 

hOTAL MlCROSCOPlCAl, SOCIETY (BlUioglCSl KOCtlOll), ftt 7 flO. 

bonriv or I'lmuc AMAnysTs and «ihfr Anai.vticai, Chemistb (at 
Chciuical SoclrtyX ut M.- H. Tunis' LTystiiltlin. HromiilcH ol Liiiaewl 
Oil.—M, H. Salainotj The Pica loi HtiimirirtiiHaUon U. T. S. Britton : 
Note on ihoKKLiinatiiiii tif Chnuiniim.—It. L. Aiidicw; ThrCoiorlmetno 
Ustimatioo of Ix'iid in CrfRin of Tartar. 

Royal SiMiBiY or Arts, at «.-Dr. A. W. ITill. Tim Work of the Royal 
Botanic Gardens, Kt-w 

Ehtomuiamjical SriciETY or Lonpo.s. at S, 

TUVR'iDAY, Dkci.mbkk li. 

Royal SocticTV, at 4.S0.— E (5. T. Lldilnll and Mu ('liarlnH Sherrington ; 
Kecrititiiirnt Tvix; ol HpfifxrH. (J. ii Clurtw I'ho Strnrture and 
Movements of the LatAin-Frontul Cillii of Ihn (JilU nf Mytilua - Tn le 
mxl lu fttit oHiv~\ B WiggleswotUi atnl (1. R. Womlrow; The 
Relation Ixitwmithe i’hoNiihatn in lilrifKluiid Urine.—J.B 8. Ilftlilaiie, 
V B WiggltiHwoiUi, and (! K Wuoilmw (o) The* Btlei t ol Roartlon 
Cluingea on Ihitnaii liioryamc MBtiiiiolisiu ; (5) Thi-Elfect of Reaction 
(liiangis OH Kimmii CaiholiycliHte iiiid Oxygen Mctabolluni. J. A- 
('AiiipU‘11 Ooiirmiiiiig the inthieiui' of Atinosjibenc Conditiuns upon 
the I’liIiMi UatH and ■•Oxjgeii-Delit” hIIit linniiing J. Gray: I'he 
\le« h 11 .s'lx.l ( .h.ii Min< ,||. i.i. IV. Tim Relation ol Ciliary Activity 
to <ixy,eii (• i .uiHfi-on 

Ih'i Al •'.Btui 111 Mii>i<isi,u< ) SirJagwimO Bosn: AHSiiiuIation 
Htid ('irciihition In I'lniitx 

Nkwiowkn Mih'ikiv (Anmiiil Gr-nmul Woelimi) (in UcKiin 13, Caxtoii 
Hall), at 6 30 I B Hast • T’im UynaiiiH's of ],Hoimiilo da Vmci 

CHiLP-Sicnt SociKTY (a( Royal Knmtary Imditute;, ut i».- 1,. Brooks. 
'Hie Bej{inninga ul Geographieai Teaclmig. 

CiiRMH-At SociriT, at 4.-C K. liiKold. I'ln- Atlditlve Foimation of 
Foiii-inemhemi iings Bait III A Myalem of NomeiH-hiture for 
Hotenx-yclie Foiir-niemltensl Rings and tlm l''iiiiniitioti and Propprtien 
of home DeiiYntiYos of j) MethyleiiFiji-IoiiiH’ovida 11. J 8. Sand and 
1C J Wei'kfci 'Ihe Det»i*iidi'm‘i‘of I’olaiisotloioOvervoltagi*on Hydroxyl 
ami Uydiogeii Ion (‘oncentr.ition. Part 1 PBlKiii.atioii Overvoltage 
of an Antimony I'athmle m Aqiieoiia-.AIkalPm Solution — IL Sing . 
HtereoiKomenmn and 3.o( al Anu-sthetlcicHoji in the (4-Bm‘alm* Oroup 
|{|■Nt>lll1lon «if ,i and Ivi.fj.Btiniitio. — A Ori’en • fl-Ali/arin An 
iMoiimiic Foini <if Almarui.-O L Bnuiy and P P Dnnii • 17ie lao* 
ineiisiM of thn Oxiinei. Pnil XV Ttif SnpjKihetl Fourth BeuiiJtiiuTimfl. 
-W K Gainer iiml K C. RHiidiili • Tim Alternation In tho Heatu of 
C’ryHtalliiialioii of the NonTiul MuiiohaHU' Fatty Acids 


FJUDAY, Dnuinm 7. 

UoiAi. Koimv OF Allis (Indian Moi'tiun), ut 4Hn—W. Foster The 
Aichiies of the lloiiuni-.thle Rust India Cn:n]>uiiy (Sir Gnorge iiiidwoud 
Momuiial Lecture) 

Rovai. Amiiunomi' Al. SiM iKi v, nf 5,— Oeiijilivsiea! InsmiMioti : Gravity 
nefle'Tion.s lu Great lintthi luit] the Geoid Chairman, Col. E M. 
•lack. 0|K.iier, Sir C F Cluai'. OLhei speukerH, H, 1. P dolly, A. R. 
tllnka, Col. H li (’roelhwnit, Ut .J W Evuuh, and Gapt G, T McC'aw. 

Uovai. CoiiKop OK Stmt.KtiNs OK Ekoi.anh, ut .b.—Sii Arthur Keith i 
■Hm Ufo and Tmma ol William Clift, First Conseivatoi (Thoinaa 
Vieary Ix“CtnieX 

PHiioMKiitAi. HmarrY {.at UiiiverHity College), at 8-C R. Knock: 
Kuplirntimn Origin oi Mun, Litiiguaga, and riace-Nunies. 

Boval Houikty of Mepk'iux (biitgeiy, Ophthalmology, Otology, 
l.niyiigology, Udontohigy, and Ann sUmties Hecti<>iiB),'at 8'ill —Dr. F. 
WatsoifWilhanis imil olhem . DlHeiisHiun on The Comparative Value of 
Coenum Hulislitntea 


PUBLIC LKCTUREB. 

.sM'l'CA’/hlY, DECK.Munn 1 

lloHviMAN Miirbom (Kurest TlllI), at 3.30 — H, N. Milligan: Thw 
Natural Hiatory nf liragnim. 

Bikkrki'k CuLLKstK, lit Uf. Y. U. Hayward: Celebration of The 
Gnningial. 

MONDA Y, Drormuek 8. 

LoNPo.v HosnrAi. MrhH'aj. Coi.LruK, at 4.15 ~ Dr. Ounlon Holme*): 
HoiiieSyiiiptunin ol Cerebral J mint Ion (Hchorstcin Mamonal LnetureX 

TUESDAY, Dbi’fmiirr 4. 

Kimo's Coi.LRnc, at 5 SO — MIbk Ililda D. Oakeley • Tho Roots of Early 
Greek Phllowiphy. (2)SrioiilifIc. 

WEDNESDAY, Dkckmbbr J. 

Univkjwitt Cui.ukok, ul 6.30.—W. C. B. Sayers: Library Cla«nintaition 
in Modern Life 

THURSDAY, Dkcrmiixr 8. 

Kiro'h Coi.(.i«ik, at 5.30.—Dr. A. H. Paitor: S)min and Burope(League 
of Natlona Union Lerturn) 

FRIDAY, Deckmiikh 7. 

UniTBHSiTT CoLLsnit, at^5,16.—Prof. Kart Pearson : Bugenlea, 

' SATOHDAT, )ittaMnn-JS. 

aomKiMy.^wron X. Patf: BunUgfat 
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Research Professorships. 

T his year’s annivxTsar)- meeting of the RoySl 
Society, an account oi wliich is given elsewhere 
in the prej.enl issue oi Mature, wa.s the first since 
Sir Alfred Yarrow made liis munificent gift of ioo,oooZ. 
to tlie Society in Februarj' last, “ to mark my .scase 
of the value of research to the comrnunitv.” The 
meeting wu.s, therefore, appropriately devoted in the 
main to an account hy tlie president. Sir Charles 
Slierrington, of the purpose.s to which this and other 
large lienelacuons are to he u.scd. 'Hie e.ssential aim 
of the Society is the creation ol new knowledge by 
scientific incjuirv, Jind the new profi'.s.sor.sliips which 
iiave lieen founded tlirougli recent gifts will promote 
and facilitate this intention. 

Lord justice W.irrington, in proposing the toast of 
the Royal Society at the anniversary dinner at the 
Hotel Victoria, drew a parallel Ix-tween the proceedings 
in a court of law and those in a laboratory of science. 
In Ixnh discs t^vidcnce i.s elicited with the object of 
arriving at a correct judgment upon it, and endeavours 
are made by c^o^.s•examination to test the truth of the 
testimony given. The suggestion iliat it is much easier 
to get truthful rcs])onse by appropriate stimulus in 
Nature than It is from Jiuinan \vilnc.s,se.s is, however, 
one to which scientific inve.stigalor.s may hesitate to 
.subscribe. Nature ('an never he trusted to give a 
direct answer to a (jucstion if she can avoid it, and 
will deceive tlie imiuirer if .she ('un. .Also, while the 
laws of civil life can be broken, there must be no 
e.weption to a law of Nature, wiiich is .simply a descrip¬ 
tion of certain relationshijis expres.sed in words or in 
mathematical Lerm.s. Wlien observations prove such 
a relationship to be incorrect, then the law has to be 
mtxlified or abandoned to take the new facts into 
consideration. Moreover, while in ci\'ii law precedent 
is all-powcrful, in science it counts, (ir should count, for 
nothing, 

Tlie motto of the Royal Society, Nullius in verba, 
adapted from Horace’s NtilHus adOictus iurare in verba 
maf/fstra —not bound to swear to the word.s of any 
master—is an expression of the revolt against authority 
which was in the ascendant when the Society was 
founded. 1 /mg liefore the reaction against the Aris¬ 
totelian ractliod and doctrine which Francis Bacon 
represented with .such virulence and bittemcs.s, Roger 
Bacon had claimed for him.self and his contemporaries 
the lilierty of independent inquiry. At the Renaissance, 
impatience with the constant appeal to the authority 
of Aristotle wa.s widespread among all who were fore¬ 
most. in the revival either of science or of letters, and 

__A T?_T»_jij i— i.i_ t( -kT_ _j» 
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was to embody prevailing views and propound a new 
philosophy. 

In his “ New Atlantis,” Baron planned a palace ol 
invention, a great temple of science, wliere the pursuit 
of natural knowledge in all its hranc-Jics was to lx* 
organised on principles oj tiie jiighest elfirieney. His 
Solomon’s House was regarde<} as a prophetic .stheme 
of the Koy.al Soriet)', and the story of it as a vision of 
the practical results to i>e anti('i]jale<l from diligent 
and systemuti(' stud}’ of Nature. Bv the establish¬ 
ment of research projessorblii]j.s the Society is directly ; 
creating a body of experimenters on this design, w'hich 
wa.s that originally conceived for it, in addition to being 
“ the Store-House of Natural Piulosophy.’’ 

When a n‘seai<'h professoi is alreadv nssociated with , 
a university or other teaciiing institution, the appoint- | 
ment will mean liiut tite professor will be relieved of j 
his lectures atul other duties of instruction ol students, j 
The amount of time which this work and participation | 
in administrative alTairs demand differs In different ■ 
centres, but in most cases it leaves little i»p[)ortimity ' 
for su-stained attc-ntion to research prolilenis Prof. 
Alfred Imwler, who has been afipointed to one the 
Yarrow n'sean li li‘llowsInj>s, is pndes-sor of aslrophvsu’s 
at the Imperial ('ollegi' of Scieme and 're<'hnol<)gv. 
London; and though he has not perhajjs bi-en so 
ovcrx'helmcd with mstria tional le.sjwuisibiHties as are 
many profcf-soi.s in provi^al innsersities, vet miieh ol 
his time has hail to be 0\en to tfieni, and the time 
left for his ex))eriniontal investigations has been 
correspondingly limited. 

Prof. Fowler’s main contributions to astronomical 
physics lire described in Sir (')iarles Siierrington’s 
presidential address, 'fhe modern j^base ol his work 
may be said to have i'H'gun in tlie >i*ar n>J2, whim he 
succeeded in obtaining, Irom a tube containing helium 
and hydrogen, certain series of linc.s, some of which had 
previously been oliservetl only in the sjK’ctni of a few 
stars or had Ix'en predicted on theoretical grounds ns 
forming part ol the .spectrum of hydrogen. Shortly 
afterwards, Bolir jnibhslied his now lamou.s theory of 
the origin of spectra, in tin* hglit of wliicli the series 
detected by Fowler wen’ seen to lie due to helium, and 
witli this discovery began the close association between 
the experimental work ol Fowler and the theoretical 
work of Bohr winch has led to such remarkable advimet's 
in recent years. 

In the Bakerian Lecture of 1Q14. Fowler showed 
that the enhanced lines of the alkaline earth metals 
formed series ]>re<‘isely similar to those of the “ arc ” 
line.s, except that the scries constant had lour time.s 
its normal value. According to Bohr’s theory, this 
meant that the enhanced lines were produced by 
atoms wiuch ha^ lost’ one electron, and tlic generolifift- 


tion at once followed that the atoms of any element 
which bad lost one electron would yield series having 
4N in place of the Rydberg constant, N. Ca.rrying 
the proce.ss .still further, Fowler ha.s recently shown 
that llie spectrum of silicon contains seric.s iharacterised 
by a constant 16N, indii ating tlu- existence of radiating 
atoms whidi have lost three electrons. 

A great deal of Prof. Fowkr'.s time has been devoted 
lo the training of research .students, whose work 
tivstifies to the encouragement and help tiicy liuve 
rei:eived from him. Curtis’s determination of the 
Rydberg constant for hydn^gen, and Catalan’s re¬ 
markable [xiper on the spectrum of manganr.se, may 
lx* mentioned as two ot many examples of work of 
this kind. It is a matter for regret that liis new 
appointment entails (he cessation ot the very clear 
and interesting courses of leclure.s Irom whic h students 
of the Royal College of S( ience liav e benerued ior more 
than Ivvenl) yeans, but there is no doulit that the gain 
to .scienc’e resulting Irom his larger op]toitiinities ior 
re.senrch work will be immense. 

Major 'J'aylor lias not oicupied a prolessorial cljuir, 
but he is ledun r in inatlicnutiis al Trinil) College, 
Cambridge, and will continue liis w'ork tin re as Prof. 
Fowler will at llie Koval College ol S< iciu e The new 
professors may lake part in instruction, or not, hut no 
vv’ork ol tills kind is to be undertaken 3l it should 
prevent them from giving the be.st ol their energies to 
research. 'J’he holders of tlie WuTow' rcscundi prulessor- 
sliips arc to devote their vvliole time lo rescaieh in 
nmtliemalicaljphy.sieal.cliemical.oi engiiteinng science. 
'I'he professorslnps are similar to tiie J^oulcrlon medical 
reseandi jiroJc-ssorship ul 1400/. or more pci annum, and 
may he compared with the houlerton medical research 
studentship 700/. jier annum, the Sorbv reseun h 
fellowship of (»oo/. per annum, and tiie Beit memorial 
senior medical research fellovvsiiips of 600/. per annum. 
Particulars ol ihest* are given in the ^>!irhook of the 
Universities ol the Kmpirc (Appendi.x XXIV.). It may 
lx of interest in eonne.vion with these endowments to 
mention that there are a lew' similar ioundation.s in the 
United States, notably the Heckscher Research Founda¬ 
tion, established in 1920 in (drncll liniversity. “As 
research in Amerii'a,” said the founder, “ suffers 
from the exhaustion of prutessor.*? by teaching and 
other duties, it is my desire that professors and in¬ 
structors . . . shall . . . for .such periods of time as 
tlw univ^'psity* authorities may prescribe, be liberated 
partially wholly from those duties,” etc. ] for the 
preset the income is not to be used for permanent 
resaffedi professorships. Senator Vilas likewise be¬ 
queathed to the, Uiffversity of Wisconsin money for 
..l^tmg ten chairs of,,puiiB,,:p»e?TChJwith™t routine 
'i -iraiJc. in which the salaries attract 
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men of worth. The experiences of Johns Hopkins and 
Clark Universities, both of which were intended to be 
institutions for original scientific research, Imve shown 
the great difnculties that stand in the wav of establish¬ 
ing independent])' nf the '^tale a university which sh;ill 
be exclusively a hcliua] of advanced .studie.s. 

In Canada, Queen's Uni\ er.sity of Kingston, Ontario, 
has a (Jiown science research dwir (in pjijsics or 
chemistry), which was recently vacated by Dr. A. L. 
Hughes on his acceptance ul a chair of physics in the 
University ol Washington, St. Ltuiis ; and in con¬ 
nexion witJi the University of Alberta two “ research 
professors ” ha\ e been employed under tlie direction 
of an industrial Kesrarcli Council, of wliirli the Premier 
of the Province was cJiairrnan, their field.s of ijuestiga- 
tit)n being iuels mid road materials. In Australia, the 
University of Queensland has lately established a 
reseairlj professorship of medical psyrliology. 

In defiding that foi the jiresent the imome i.s not to 
be used for permanent rescan li prolessorships, the 
lleckscher trustees may lun’e been influenced l»y criti- 
•tsins whidi h.ue been (lirected auainst tlie Carnegie 
Institution of Wusiungton on account of their licuvy 
budget for larmaneiU estublislmieuis. wliu.li .seems not 
idtugether consistent with tile original idea oi the 
founder to discover exiejitJonally endowed men in 
varmus specialities and gi\e them lor the time being 
tile broadest hu'llities lor .u < omplfshing more or less 
definite pieces of work. It is tbeir inimunitv from tlie 
risk ol lieconiing ut-erweiglited with fixed cstaldislimcnt 
eliarges thiit contributes .so largely lo the success of 
toundalions like the Mellon Institute, wiierc resean h 
is organised on a joii ” or contract system, the problem 
lieing set Iw a iicrson or firm interested in its solu¬ 
tion, tlie scientific worker being lound imd I'liguged, 
ad hoc, by tlie Institute, and a “fellowship” being 
a.s.signed for a dehinte jieriod fixed witli reference lo llie 
probable duration of the rp.seaivh in many eases the 
fellow is promised a “ bonu.s ” (whicli lias in some cases 
reached 10,000 dollars) or a jiereentage on the industrial 
exploitation of the process studied. 

All the.se research foundations differ, liowever, from 
those now estulilished 1 ))' the Ro\ai Society inasmuch 
as the)' arc a.ssociated with particular institutions. In 
the Society’s scheme, tlicre is perfect freedom as to the 
place of research, a.nd the main intention is to give an 
investigator of proved worth the means to continue his 
explorations of the field of Nature undisturbed by 
other duties, and witli his eye always towards the light. 
We welcome the generous recognition thus given to 
research as a profession, and believe that the action 
described by Sir Charles Sherrington marks the begin¬ 
ning of an important epoch in the historv of the Jtnval 
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Electronic Theories for Chemists.' 

(1) The Electron in Chemistry: being Five Lectures 
delivered at the Franklin Institute. Philadelphia. By 
Sir J. J. Thomson. Pp. v^ 1.^4. (Philadelphia: 
The Franklin Institute, 1^23.) 1,75 dollars. 

(2) Valence, and the Stmeture of Atoms and Molecules. 
By Prof. U. N. Iwwis. (Amcriian ('hcmical Society 
Monograph Series.) Pp. 172. (New York: The 
Clicinical (atiilog Co., Im.. 1023.) 3 dollars. 

(i) OIB JOSEPH THOMSON’S book contains the 
sui«tim(x ol fiv'c Iccturc.s whicli were de¬ 
livered so recently as A]>nl of the present year. The 
reviewer believes that it was tlcdicaled lo chemists 
and ha,s rcuil il in tliat light, for in no other can he 
pretend to sec. 

As is well known, the author does not suiiscribe to 
all llic newer physiiul iloctrinc.s ami is hopeful of 
founding a theory ol the atom witli the aid of less 
revolutionary j)ostuluteis. Starting from tiie concep¬ 
tion of the atom as a massive, ]«).siii\-cly electrified 
centre .surrounded h)- electrons. Sir Joseph Thomson 
Iwgins by admitting that the projHTties ot the atom 
require the introduction of some principle not recog¬ 
nised in the older pliysie.s. This jirinciple he supposes 
to affe<-t the law of force Ixdween the nucleus of the 
atom and the cU-cirons in such a way tliat at a certain 
di.stanee the lon-e (Iiunges Irom allraetion is repulsion. 
'Pile inlnnluetion ol a new term into the e.x)>re.ssion of 
the usual inverse square law give.s the required result, 
albeit somewhat indifferenll)' well, and Lite correspond¬ 
ing stability of vjuioiis electrically neutral systems 
composed of electrons, apparently .stationaiy, con be 
worked «Hit. 'Phe now lamiliar octet emerges naturally 
enough from su< h considerations, but the origin of tlie 
pair of electrons which lonn the “ sliell ” of the helium 
atom and the K layer of heavier elements is left 
oiisoure, nor is it at once evident why the octets of the 
inert gases are relatively so extremely slaiile. 

Tf no more than an adumbration of the periodic 
.sy.stem is to lie seen in the .soinewliat tentative theory 
w'hich the author here projioses. this fart should not 
lie allowed to weigh too hea\ liy against it, lest hereafter 
it may prove that other theories have .sacrificed too 
much in order to retain a )>redetcrmined outward form. 

In chapter ii. the combination of utoin.s by means 
of one, two, or more electrons is considered, and it is 
explained why lithium, bpryllium, boron, and carbon 
are solids whilst oxygen, fluorine, and neon are gases, 
and why, for example, the study of the mode of scatter¬ 
ing of polarised light by gases furnishes evidence that 
the molecule of oxygen i.s more ebngated than that of, 

'fiav hvdrnofpn f’arpfiil rpn/lprs hnurpvpr will 
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suspect that Sir Joseph Thomson has abandoned an 
earlier intention of assigning to the molecule of this 
element a configuration not unlike that of the atom of 
un inert gas. 

The metliod {»f jjo.silive ra)’ analy.sis, wliich originally 
we owe to the author’s genius, hits given many re.sults 
which sranely admit misinterpret;ition. a virtue 
not alway.s conspicuous in the eonclusion.s derived from 
other methods {jf irni'sligation of atoms and nioI«ules. 
Chcmi.sts will therefore turn eagerly to those pixgcs 
in which .Sir Josejih Thomson explain.s how jxositive 
rays throw light upon the «hcnueal properties of the 
elements. 

Highly interesting and suggestive, too, are those 
.sections of the work which treat of polar molcmles 
and their importance in (onnexion with chemical re¬ 
activity, as, ior example, the explosiveness of certain 
gas mixtures and llie inertnes.s of certiin carefully 
dried systems su('h as tliose included in the classical 
experiments of 11 . 11 . Dixon and of 11 . It. J.laker. These 
idea.s on polarity arc extended to explain electrolytic 
dissociation in solutions, the formation of the double 
layer, and tiie principle ot tlie Armstrong hydroelectric 
machine, to mention only a lew a{>j)lieation.s. 

Tlu; conditions whicli g{\'e rise to the develo|mient 
of cledricul polarity in a molecule arc treated from an 
elementary jioinl ol \iew, and th<‘ j>rinciples are used 
to explain the varying acidness of hydroxylic <'oni- 
{wunds and suhslitulion in hydrocarbons and their 
halogen dcrivativx’s. 

Residual aftinit>, active molecules, Werner’s co¬ 
ordination numhers. prcKluction oJ light during chemical 
change, magnetic cliaractcrs of elements and com¬ 
pounds, and of (»\ygcn in particular, are also considered. 
Nor doe.s Sir Joseph TIunnson omit discussion ol Thiele’s 
theory of <'onjugiUion and relati'd i|ue.stions; 1ml the 
applications of his views to organic chemistry have 
undergone some modification since the Ixiok wa.s 
written, U.S comparison with his recent contrilmtion 
to the Philosophiral Maj^azine will show. 

The eicctronii* theory ol solids occupies the last 
chapter of tlie work, and as tlii.s involves the Ireatincnt 
of crystal structure, (ompre.ssdjilities of metals and 
other elements, surface tension, intermelallie aim- 
pounds and mixed crystals, it will make a special appeal 
to chemists and metallurgists wlio can think in three 
dimensions, and tlierc is mucli of interest for otlicrs. 

The text is Ireely interspensed with mathematical 
symbols, hut there is little that cannot be c.ompre- 
hended by thn.se who have a knowledge of algebra and 
elementary physic.s. Chemists owe to Sir Joseph 
Thomson grateful thanks lor a work whicli illuminates 
many of the dark comers of their science with tlie glow 
ol his ricli knowledge and experience. ' 


(2) The current of orthodox opinion on electron! 
theories of valency has changed its course so oftei 
that the permanence of any one aspect of the subjec 
cannot lie assumed. Nevcrthcle.s.s, the adjectiv 
“ephemeral.’’ whicli Prof. Lewis suggests in referenc 
to his monograph as a whole, should properly be applies 
only to the latter hall of the work. The earlier cliap 
ters, wliich deal with the pageant of discoveries ant 
ideas which led up to the present position of ou 
knowledge of tlie atom, could scarcely be bettered as ai 
initiation to the suiiject, and are distinguished by ai 
' ingenious arrangement of the materia! and by thi 
graphic way in which it i.s described. 

Beginning with Dalton's conccpliun.s of the discon 
tinuity of matter, llie author leads, by several con 
verging f>aths ui turn, to tlie ionic dissociation tlieory 
to the discovery !))• j. J. Thomson of the electron, an( 
to the clerlronic conception of the alum. The idea 
of AUgg, Tliomson, Kossel.und others in relation U 
tlic octet theory are explaiiu'd, while an interesting 
rcjirodiK'tion ol some of his own lecture notes of njo: 
throws light on the embryology ol the cubic alum. • 

Later in the hook, Ramsa>' is erdfe-d willi ihl^-^lrs 
idea of ele<.Irons shared by two utQlhs (lyoS). .Stark’i 
conception ol \alenc\ electrons attracting simultanc 
ously the positive parts ol two dilTcrcnl atoms is giser 
great ])rominc-iKe and illustrated with four diagrams 
J^arson aiid Kosscl are not forgotten in this connexion 
and the author generously makc.s out llie best case fu; 
every jMissihh; cLiinumt to a share in the developmein 
0/ tlie notion of co-valcnc\\ 

The history ol tlie Ifolirulom is also expounded in th( 
introductory chapters, and thus spectral scries, rudiani 
heat, .specific heats at low lenifieraturcs, Planck’s oscil¬ 
lators. the «*|uatilum theory, and Ivinstcm's photoelectric 
e<}uation come forward in turn tor exposition, the 
significance ol each being made clear. Bohr’s theor) 
of tile hydrogen atom and some of its more .striking 
applications to the theory of emission and X-ra> 
.spectra, ionlsjuicm and resonance potentials, are ex- 
pluincxl in a simple way. 

Wcrner’.s theory ut co-ordinated compound.s, or at 
least Unit jKirt of it now accepted as a permanently 
useful generalisation, might with advantage have been 
included in these earlier eluiptcrs, leaving its inter¬ 
pretation in terms of the electronic theories to be deaH 
with in the later and highly controversial sections ol 
the work, where Prof. Lewis develops his own views 
with the aid of numerous applications both in organic 
and inorganic cliemistry. Some of the electronic for¬ 
mula: suggested are already well-kncu^m and provision¬ 
ally acapted I otliet;s, including miiny which are novel, 
will be received with varying grades, of satisfaction. 

; As was to' .btf^expected* the^;*eifigl^.doplet is in this 
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book vested with an important which eclipses that of 
the octet itself. The author dislikes odd numbers of. 
electrons, and regards molecules such as that of tlie 
highly stable and colourless nitric' oxide, with fiftwn 
electrons, as obstructionists, like the single player and 
the three-ball matcli on tiie golf links. In tliis attitude 
he represents at present a considerable Tnajoiity of 
physical riiemisls; hut althougli lids helps to keep 
speculation witliin bounds, there are nevrrtheless some 
who still feel that tliey deri\ e advantage fmin practising 
in fields where tiiesc reraldtrant nioleeules a]>pcar as 
examples of reactive c-ombinations and not as e.xc'eptions 
to any rule. 

The autlior reconciles llohr's theory with his own by 
assuming that the fixed position assignwl by him to 
each electron in tiie atom represents the average posi¬ 
tion of tlio electron in its orbit. This interpretation, 
however, appears to the reviewer to be an arbitrary 
one which later on may pro\’c‘ untenable, and whicli 
necessarily brings into prominence the magnetic 
phenomena asstx'iated with the movement of tiie 
electron. However that may be, tlie device obviously j 
clears the way for a c'lassific'atiun of tlie elements bjused ' 
on Bohr’s system, but always, in the hands of Prof. 
IvCwis, with full acknowledgment to the sources of 
imepiration. 

Where Sir Joseph 'I’liom.son relies mainly on forces^ 
of tlie electro.static: t\’pe, Prof, Lewis liolds tliat “such 
{urre.s are re.spousible neither for the fundamental 
arrangement cjf the electrons within the molecules nor 
for the bonds wide h hold the atoms tcjgether.” In the 
present work, consecjuently, magnetic moments assume 
directive or causative functions <-orre.s()un{Iing witli 
those attributed to clectrwal moments in the preceding 
work ; it naturally follows that ionisation and numerou.s 
reactions w'hich “ verge on the ionic tyj>e ” become not 
merely limiting cases, but, like moleculc.s containing an 
odd number of electron.s, definite cxceptioas to the 
system. 

Considerable space is de\-otcd to co-ordination, 
bivalent hydrogen, ionisation, and strength.s of acids ! 


R. Robiiisop, in a' disctission at the Cliemical Society 
early in the .same year, is cautiously commended. 

The last chapter, which deals very broadly with the 
discontinuity of phvsico-chemical processes, photo- 
j'hemicul reuetujn.s. colour, and with the future of the 
(juantum theory, tiisplays tlu* prepossessing features of 
the early se«tions of the work, which is eminently 
readable throughout, 

Tlie printers and jiublishers haw alily supported the 
authors of these two works in producing attractive 
monograph.s. There appear to be very few errors or 
omissions. In Sir Joseiih Tliomson’s hoiik, on p. 41, 
line 26, lor “ uleetroius ’’ read “ atoms.” and on p. 135, 
line 14 from the bottom, for “proposition” read 
“proportion”; in Prof. Lewis’s l»o»)k. two dots have 
inadvertently been omitted from tlie formula for 
butadiene on p. gi. A. L. 

Bruce of the Scotia, 

A Naturalist at the Poles: the Life, Work, and Voyages 
of Dr. II'. .S’. Bruce, the Polar Explorer. By Dr, R. N, 
Kndmose Browm. With Five Chapters by W, G. 
Burn Murdoch. Pp. 316 4- 25 plates 4- 3 tnap-s. 
(London: Seeley, Service and Co., Ltd,, 1923.) 
25f. net. 

R. KUDYAKJ') KIPLING’S recent rectorial 
addres:> on “ Indi^peridence ” ga\'e general ex¬ 
pression to the problem of those who in thought or 
action .set themselves against tlie domination of “the 
Tribe,” and here in the Lite of T)r. W. S. Bruce we have 
an example of the career of one who did so. From this 
point of view, it might be wished that Dr. Rudmose 
Brown had l.»ecn led to estimate in how far the “ iron 
ration ” on which Bruce relied w'as fitted to sustain him 
in his efforts to attain his ideals by his own exertions. 
Such a life, analysed with full knowledge of tempera¬ 
ment, equipment, ambitions, and achievements, might 
bring enlightenment, help), and warning to others who 
are setting out on a scientific career. Yet the author 
wa.s perhap.s wiser not to make hi.s biography a critical 



and bases. There is niucii iiere w'hirh is suggestive; estimate of character. lie has given an honest account 
but when, for example. Prof. T.ewis (p. 107) (puttes of tlic work of a strenuou.s lift in that .spirit of sym- 
an opinion tliat “ an atpieous solution of hydro- piitliotic friendliness whidi Bruce inspired in all who 
chloric, acid would have the properties' of a weak knew him. From the facts set out in the narrative 
acid if it were not for the formation of tliis hydronium portion, read in the light of tlie two fine concluding 


chloride.” he is not lielpful, for tliis applies only to j chapters, “Ambitions and Dreams” and “The Man 
the conductivity of the .solution and not to its and his Work,” the reader will not find it difficult to 
•‘acidness.” build up lor himself an ajipreciation of the naturalist- 

,A number of problems of special interest to the explorer who differed in so many way.s from the popular 
organic chemist are touched on, including conjugation, conception of a oolar leader. 

partial valencies, and tautomerLsm. *. Huggins’s theory Bruce, when he first came to Edinburgh as a youth of 
(i93a) ffl£ %:'electronic;^;StruttUTe*oi’'b«n seventeen, wi^ a gentle, pathetic, lovable fellow full 

'dosely ^>yague vatons.and fine ideals, and no one si^pected. 




822 


NATURE 


that his shy, con^)Hant nature was capable o£ holding 
on with the soft and flexible tenacity of a Chiton to any 
scheme on which liis heart was set. Love of natural 
history was his dominant cliaractcristic, and it drew 
him to the field and seashore rather than to the rlu.ss 
room. lie «;oni[)leted no course cjf formal studv and 
took no defrrc'e, remaining to tlie end an ol>scrver, 
collector, and organiser rather than a systematic or 
specialised man ol scicmci'. 

In a fascinating group of four introductory chapters 
and one of “ Tuirther Kcm olleciions,'’ hi.s old friend and 
companion, Mr. \V. C P.urn jMurdneh. revc'als jlruce’s 
early environment in I'alinlmrgh, whe-rc he responfled 
both to the magical stimulus of JVof. Patrick (Ic-cides in 
science and t<» tiie cnaiftoiuil Celtic palrintistii then 
pervading the Cniversity Hall where he lued. Tliese 
chapters also desirilie the voyage on the* Jiaiaena to 
the Weddell .Sen in 1892-^, when tlie sjm-II ol the jiolar 
regions fell on a mind which never after e.sca|H‘d its 
influence. After an account of the jxart Jlniee ])lay<*(l 
in the Juekson-Harmsworth ICxjx'dition to Kraiu 
Josef lAnd and in other private Arctic voyages, Dr. 
Rudmose Jlrown deuis, with luiler knowledge than any 
one else possesses, with the origin, progro^ss, and results 
of the Scottish National Anturctii Kx|K-dition to the 
Weddell Sea in 1902-4. 

The solid results ol the voyage of the Scotia entithi 
Bruce to a high jilace us an Antar«*tic cvplnrer, tliough 
at the time he was rallur o\ersliad<aved hy the ianic 
of tiic Discovciy. Tlie inception of the Scotia Ivxpcdi- 
tion was his own. the kinds lor it w'ere <-ontnlmted hy 
friends in n-spoiise m his i>er.somiI ap|H-al. the plan ol 
the cruise and the work done were original, ilictatcil not j 
by any external uuthorily but by lih own foresight j 
and the cham'os which presented themselves in that ' 
region of uncx])ected ol»stuclcs and oj>])ortunities. 
How lie looked on hi> a.ssisrants is sfiowm by one of the 1 
too rare extracts Inun Ilnur's diary on the Scotia j 
(p. 148): j 

“ I would like them to regard the ship as their I 
university, as their alma mater in the liighest pos.sihle I 
sense, wliere lliey will he .ible to study the phenomena 
of Nature, without bi.is, from Nature itself; and learn 
that they, as well as tlieir lellows, have many short¬ 
comings. 1 am here as leader rather tlian commander, 
in order to guide tlie work of otliers, .so that the aggre¬ 
gate may he ol llie greatest po.ssible value to .science and 
the world.” 

Bruce's iicrtinacity secured the finest series of dee|>- 
sea soundings ever made in the tar south, and numerous 
hauls of the dredge, trawd, and fish-traps in deeper 
Antarctic waters than any otlier e.xfjedition has investi¬ 
gated. Thg discovery ol ('oats Land wa.s scarcely 
noticed by the public, for though it was a geographical 
result of the first order, Bruce’s indifference to non- ' 
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scientific opinion led him to make little of it in com¬ 
parison with his oceanographical work, which interested 
the newspaper reader very little. The mo.st permanent 
outcome of the Scolta Expedition is the meteorological 
-Station established on Laurie Island (6i^ S.), whichj 
after fieing organised and kept up for a year by Mr. 
I R. f’. Mossrnan, wais taken over and maintained by the 
; Argentine (Government. 

I Though his latiT years were to some extent clouded 
! hy a sense of grievance with the tardv and inadequate 
assisUinc-i- rentlercd hy lii.'. own Government, Bruce 
continued to carry on hy Iiinisclf work whii’h would 
have taxed the rcsource.s ol a well-cnilowcd scientific 
J institution, fiut he escajied at Irecjncnt intcrval.s to 
j solace liiruself in Sjiit.slHTgen solitudes, Ife created 
I tile Seitttish Gccanograpln’cal Luiniratory, 1 »‘ classified 
and distriliutcd the abundant colleclions of the Scotia, 
j and made con.sifjerahle way with l!ie puhln-ation of 
! the scientific reaults of the e\])e(Iition. Of Ins struggles 
m this elTort Dr. Rudmose llrowii .says (]>, 252): 

“ Bruce strained his own si’anly means to hrcitking- 
point to keep the pubhratams g<nng. The proceeds 
ol lectures, articles and .suU' ol bfl'd .skins and eggs 
wi-re all deviated to the same (’aus<> He hail a hard 
struggle to keep his laboratory open ami meet the 
printing accounts, yet he insisted that all the results 
should he adequately dealt w'llh and liillv illustrated. 
'J'he one tonlingenev lie resisted w'as the alxinilonment 
of hi.s lalioratory ami his pubheations. I’overty ha 
was r(‘ady to lace ami did face : only his most mtimate 
friends at the time knew ot Ihs .slniggies. Through 
all those days ha never lost hope . . . i»ut all liis 
schemes Were for the advancement oi .sdeiuc; his 
own intare.sts counted not at alL" 

Bruce laid no expensive tastes or imjvulses. and only 
cared for money to enable Itim to carr\- on his work ; 
to this Ills* personal hie was entirely subordinated. 
In the end he attained to ri'eogmtion as tiie best 
authority in Great Britain on practical oceanography 
and jKiIur natural histor)”^; all the more is it deplorable 
tiiat his oeeanograpliK al laboratory was broken up 
in his liletune, and the collections, in gathering which 
he had spent hi.s lile, disjiersed, albeit within the 
bounds of i\is lieloved Scotlanil. 

lIiK.n Roukrt Mill. 

Mendelian Inheritance and Eugenics. 

Heredity mid EufU'iucs. By Prof. R. Ruggles Gates." 

Pp.xni 1-288. (London: Con.stable and Go., Ltd., 

1923.) 21.^. net. 

I S the space of some 250 pages of well-produced 
matter, Prof. Gates ha.s devoted himself to an 
examination of the iknown facts of human inheritance, 
;with special reference to ..^aMtelian - mhentance. 
Acoordimr.-to rir afagAi, wat m. 
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eugenics and a conviction that statesmen and law¬ 
makers alike have failed to realise how fully any in¬ 
telligent attempt to improve the conditions and 
qualities of the human race must l)C founded on a 
knowledge of the manner in which qualities arise, are 
inherited, maintained or lost, Imve driven tlie author 
to glean Irom man}' sources. TJuis he has been able 
to a9sernl)Ie in tlie present \olume n crowded record 
of ohj^ervations on tlie ph}-si(al and mental characters 
oi man, the results ol the blending of nice.s, the 
problems (d population, and other uspei.’ts of eugenics, 
the main j>ractice of which ap}>ears to be the produi lion 
in the linman frame oi reiid}- remedies tor tlie evils of 
our social svsfems. 

A general list ol works bearing more or less directly 
on the intant suiije'.t nl eugenii s. and a bihliographv 
oi papers winch huN'e largeK contnbuli'd to the matter 
of the (ext, complete the Nolume, and provide both 
ample reference lor tiie general reader who would probe 
more dei‘pK into recordi-d facts and opinions, and proof 
of tlie IKeiy interest which has grown within the last 
two decades in Nature’s laws which make or mar man’.s 
prospc( ts from Inrth. 

To mamlain a well born raie is a natural aspiration 
in\-oIving no neees.saril\' dear conception of the amne 
<»f human de\eIopnicnl ot (pmlities either pliysK'iil or 
mental ; lor aUliougli we clmg to a vague ideal of a 
health} nnnil in a licuUhy liods and define more or less 
<'l('arl} the standards wliereby we judge our fellow- 
<’reatures. there is no guarantee tnnn the long jjages of 
<le.scent that the standards of liinnan weil being tor 
whieli wc slrj\'c jiav<- kc))t m motion and in stieiigth 
the main stream of liunian life. 

It IS well to ic.ilisc how temporary arc our aims, and 
that, in the ])racti<'c ol eugenics, our jmrjioses are 
moulded more b\' our soeial svstems than by a wide 
knowledge of wheme man eame and how, and of 
whither he is going and wh\. in the inexorable drills 
of countless gi'iierations. 'J’o render ladler the sjian 
of life for our dese<!iuhinls is indec<] u noble aim, the 
reulisalion of w’ltirh must be based on a study of great 
tribal trends ratiier than on the application by one 
social east to anotfier ot a knowledge of chromo^nnes, 
sex-linked inheritance, or the incidence of feeble¬ 
mindedness lend colour-blindness. Tor man lias come 
clown the ages for good or ill by ]jaths which neither 
a knowledge of inheritance nor a man-fonned scheme 
of eugenics could have controlled effectively, and so he 
will go, despite our best endeavours, by the cca.seless 
drive of world-forces which eugenic practice can never 
mould to our will. 

Much sp^ce is devoted in ^thc text of the present 
volume to ^ stattire^: eyercsolour^ Itair- 

distributic^, tatawti'/siid.’ 


occurrence of fecble'-mindedness among the destitute, 
musical aptitude, and the limits within which characters 
of a parent persist m the offspring. But on. the \'ital 
quastions which are ever before us of the origin and 
meaning of any single character which declares itself 
in a life-span with a fate to be sealed In descent, there 
is silence. It is well that this should be fully realised, 
tor it marks much of the current literature on eugenics, 
and stamps it as a speculation in future.s of which w’e 
know nothing for lack of knuwdedgc ol tlie past. For 
Mendelian inlieriUincc, on which eugenic practice so 
lullv rexsts in its quest for the iietterment of the human 
race, is little more than an elaborate distrilmting agency 
wliieh deals in j'urnplex characters of unknown origin 
for wliich the future is obscure. 

The book is wtII wTilten and adetiuately illustrated : 
it will serve admirably as a guide to those who seek 
an honest statement ol the present position of the 
pnneiplc.s on which the prae.tice of eugc'nies is beingi 
built to-day. J. Mt'L. T. • 


Our Bookshelf. 

VUraviolct Radiation: its Productiofty 

Measurenmit. and Appluations. By M. Luckie.sh. 
Pp. .\i + 258 + i2 ])late.s. (London: ('rosby Lock- 
wood and Son, 1023.) 2 ia*. net. 

WiiKN Seheclc in 1777 projected the visible spectrum 
upon silver <-liloride, lie was on tlie verge of. discover¬ 
ing ultraviolet radiation, but it escaped his attention. 
Ritter in 1801 noted the effect on silver chloride of 
wliat proved to Ih* this new type of radiation. This 
was the sUirting-jioiiit of a series of diseuveries of photo- 
chemieul cfltii'ts miule in the early [>arl of the nine¬ 
teenth centurs^. The limit of transparency of ordinary 
glass is in general at about 340 millinneron.s. Quartz 
crysUds were found to be transparent as lar as 185 
rnillimitrons. Instruments employing quartz made it 
possible to extend the ultraviolet s[jeclrum greatly, and 
by using fluorite Schumann extended the explored 
region from 200 to 120 millimicrons. Lyman jilaced the 
light source in an exhausted s]jeetrograph chamber, and 
bv eniploving a reflection grating was able to extend the 
known spectrum to about 50 nnllimierons. Recently, 
jMillikan lias .spanned the gap between these short 
ultraviolet rays and X-rays. 

A detailed account ot tlie exiierimental work that 
lia.s Ixicn done on the subject of ultraviolet radiation is 
"jmivided in a recent w’ork by Mr. M. laiekiesh of the 
Ncla re.searcli lulxiraturies. The author states tliat his 
aim is to present authentic data ol sucli .si'opc as to be 
useful to those who are interested in the subject. 
Tlusiry has purposely been suhordinalcd to experi¬ 
mental facts IxM-ause the latter arc not affected by the 
inevitable change.s in theory. The result of his labours 
is to fumisii a storehouse of information which will be 
of service to the chemist, the physicist, the engineer, the 
biologist, the oplithalmologist, and the physician, for W 
(.each this form of energy js of practical value.' , \ 
After shQrtxintr^uqtion and*,^ account .of t6ie 
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ultraviulei light in solar radia,tion, the subject of trans¬ 
parency oi gases^ liquids,solids and,in particular,glasses, 
is discussed in detail. Then follow important chapters 
on the reflection and production.of ultraviolet radiation, 
in which the nuinv sources now available are deseril>ed 
and comjKired. After describing the detection and 
measurement oi the rays, the author diseu.sses their 
eflect u^xm living matter and Narious photochemical 
actions. AJthougi) the reader would have been grateful 
in some places for u more critii'al di.scusBion, he nm^t 
feel that he is indebted to the writer for the laI7^l■ 
number n| mvestigutiuns describ(‘d and for the many 
reference.s. 

TheSmi]£Cluh,i^6S-i<)2i. rp.vii + 206. (Privately 

printed for tlie C'oinniittee of the Club, 1923,) 

This book will not only be welcomed i>y mcmliers of the 
Suvile Club generally, but will also la: a source (d 
interest and {Measure to all such “strangers ” as may 
come to read the unonjmous author’s “ roiiml un¬ 
varnished tale ” of the hirtli and growth of the club, 
which has well striven to retain ttie original characters 
impressed upon it hy the principle.s laid down hy its 
founders. Thefounders’ desire was,in brief,to establish 
a club consisting of a “ mixture of men <»f didcrent 
professions and opinions” by ‘'u careful process of 
election,” The eminently readable and racy story of 
the Savile’s progress tiiat occupies seventy pages of 
this history, in conjunction with tlie interesting ehrono- 1 
logical list ot memliers and committees given in the 
rest of the work, sup])Iies good eviden<'e that these 
principles lm\'e not been forgotten. 

A careful study of the whole of this work, as regards 
both matter and manner, and esperially the apt 
quotation in the preface from the Spectator (No. 34. 
April q, T711), suggest to tlie pre.sent writer a pr<»bal>le 
clue to its aulhoCs identity. Sueh an author must 
necessarily be a .Savilian ol very long standing, and 
intimately acijiiaintcd with many fellow - nieml>ers. 
He must, further, have hud the habit of going to the 
dub very frequently, and be endowed with mighty 
memory lor details. Added to all this, he mu>t be a 
genuine devotee to ihe club’s principle& and traditions. 
It is not possible to find in the vs hole list of members 
any one but Sir Herbert Stejihen who possesses tliis 
incite variety of (pialific.'ition.s. This hy])othesis con¬ 
cerning the authorshi]) withstands the application of a 
crucial test—the spirit and style of this admirably 
composed record. 

Readers of N.\ti:rk may well take special interest 
in'this book, which shows that the Savile Hul) lias 
numbered among its younger meml>ers a large propor¬ 
tion of tliose who liave become the most distinguished, 
men of science in Great Britain and the world ai large. 


widely used, and so also is the'electric production of 
ferro-alloys. These alloj's have enabled wonderful 
're.sulLs to be obtained in the construction of aircraft. 
Supply engineers have to he very careful not to let 
elei-tricity leak from tlieir main.s, as the resulting 
“ vagidxmd ” currents corrode water- and ga.s-pipes. 
It is thereiore ailvisnhlc tliat they should know to w’hat 
extent their stray currents ])ruducc this corrosion, and 
wliether they will corrode reinforced concrete or not. 
We were parlicularly inter{:sted in thi; chapter on 
electrical preiipitation of dust, smoke, and fume, and 
Its eoinniendal apjflications. Unfortunately the costs 
vary greatly with circumstances, so no general 
figures <‘an he given ; but we think that if the laws 
regulating tlie emission of smoke into ilie atmosphere 
were made, a little more stringent, iniinufaeturers would 
soon find it more economical to prevent it electrically. 
The cluipter on electrtj cultiiri; gives excellently and 
very briefly the present slate of the art. Mr. ('ociper's 
knowledge is ai'quired at first hand. In ihefinal chapter 
he diw'usses the relative inqiortanre ol cheai) power 
and clieap freights. In .some countries the clieap 
available is more than counterl)alance(l by the higiTi^^t 
of Iraitsport. 'I’o scientific workers, and more esperiallv’ 
to electricians, this Ixiok will prov-e useful. 

In Witch-Iiound Africa: an Accvwf <{[ the Pnmilivt 
Kaonde Tribe ami their Belief':! By V. II. Melliind, 
l^p. 316 + 24 plates. (Ltmdon . Seeley. Service and 
Go., Ltd., T923.) 21 net. 

Whii>; anthropologists fre<|uenlly maintain the neces- 
.sitv for insight and sympathy in the administration ol 
the affairs of backward races, it is not often tlial con¬ 
crete examples of the peculiar jisyiiiulogv of priniilivt 
man arc pul to the layman so (‘onv’incingly as some ol 
the instances wlui'h Mr. Melland lias singled out ir 
tins liook. As an oiTiaal of sonic Iwenlv'-two years 
standing, he is in a po.sition to speak with authority 
From this jioint ol view his hook ('an be recoiii' 
mended heartily to every one interested in the govern¬ 
ment of our liuckward races. 

On the scientific side, Mr. Melland's acccumt of the 
Ba-Kaonde of Northern Rhodesia i.s equally im]X)rtant 
Tlie Ba-Kaonde consist of three elements, to which, how 
ever, the author gives a toininon name as a maltci 
of ('onvenience. lie is of tlie opinion that lliey an 
offshoots of the Batuba. Some of their cu.stom: 
suggc'sl an uflinity with (‘entral ratlier than Soutl 
Atriea, Tiiere is, for example, practically no “ liride 
! price,” hut the husband Slavs with the bride’s pcoph 
I for a period of from three to ten year.s, and hi.s* ('hildrei 
I belong to them. As the title of this book suggests 
j Air. Melland is mucli impressc'd by the importance 0 
I vvilchcraft in tiie life of the jieople. 


Eleciro-Chcmistry related to Engineering. By \V. K. 
Gooper. (“ .A Treali-ii' of KIcctro-Gheinistrvedited 
by Bertram Blount.) Bp. xiv I 136. (London, 
Bombay and Sydney: ('oii.stuble and Co;, Ltd., 
1923.) T25. 6(i. net. 

Every electri{'al engineer will admit that the science 
^f clCctro-chemlstry is of' vital im|wrtance to his 
industry.' All the coppe;[ be uses is r^ned exclusively 
byeleictro-dcpositthn, and all Hiealumimum is producs^^ 


The Cultivation of Sugar Cane tn Java: an Elementary 
Treatise on the AgTiculture of ihe Sugar Cane in Java 
and more especially on its Cultivation on the Kriat 
Sugar Estate. Hy R. A. Quintus. Pp. xii + 164 + jf 
plates. (London : Norman Rodger, T923.) i2^.net 
The position ot:cupied by Java as a cane-sugar pro 
during ronntry, oi^d the care bestowed on the-cultiva 
f tion of the empi ensures a in Englisl 

'.ume 
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written by the mariogerof the Krian-estate, is virtually 
a text-book of sugar-planting under the conditions; 
obtaining in Java. In addition to its utility as a 
practical guide, it should prove of interest from the point 
of view of coiDjiarative agrirultiire. sincx.*, in jawa, Ibixil 
circiimstitnccs call for an intensive form of cultivation 
which docs not olitain in all sugar-growing countries. 
The fundamental principles of sujrar cultivation, 
however, arc tiie same in all producing regions, and 
they are dearly set out h\ the author. There are two 
sef'tion.s of the book. The first part, whicli is inlro- 
ductor\'. deals witii cultural conditions in Java, and 
affurd''! a discussion on soils, manuring, and theboUiny 
of the sugar-cane ; wiulc part two lurni.shes a practical 
account of the cultural methods adopted on the Krian 
estate, imlufling operations down to the harvesting 
and trans]}orl oi the <arie, and deals also with certain 
aspc('ts of estate admini^tration. The Iwok is excel¬ 
lently illustrated with pliotcjgraphs and coloured plates. 

The Theory of KxpernHeiilal Klecfrinfy. By W. C. 
fkimpicr \\’hethtim. (('anibridge l*li\sicai .Senes.) 
Tiiird edition. J*p. xi4-34o. (f'ainhndge : .\l the 
University f’ress, 11)23.) 12.' fw/. net. 

To sliident.s with a limited knowledge of mathe- 
tnatlcs \\1 h> desire a sound theoretical hisis on wljuh 
t<i ImiM we tan heartily recommend this Iwmk. 
The author writes tn a most mlcrc.sting and c<nninc- 
ing way, ami gives an e.xeellenr prdimniarv introduction 
to tlie latest elecjrical theories, as well a.s a clear 
ac<mmt ol the apparatus and methods used in an 
electiaa] laborator\. He points out that according to 
the election theory, matter is an eleitric inanifeslatjon, 
and so tlie mass of a Itody must be explicable as electric 
inertia. The elei-lric inerliu oi a magnetic field can 
be represented as due lo tlie motion of electric tulies 
of force m I lie luminiferous etluT. In tins way electric 
inertia is m its turn “ explained ” a.s “ mechanical 
inertia” ol the hypotlieta:d substance invented to 
enable our minds to lonn a rational picture of other 
pliysK'al ]ihenomena. 'I'he author points out that, 
in a (eriain sense, smipltfication is thus att.inH*d. All 
natural ptieuomena arc referred to the properties of 
tlie ether. Nevertheless, llie imstery is bill ehanged. 
We niav have explained matter in terms of ether, 
but how are we to explain etiier ? Tlie book closes 
with this question unanswered. 

Statislica! .\Iethod. Hy T’rof. Truman L. Kelley. | 
(Text-book Series.) Pp. xi + 3po. (New York: 

The. Macmillan Co.; London : Macmillan and Co., 
Ltd., 1023.) iS-f, net. 

This volume by an educationist sliould be of great 
service to those who u.sc statistical method.s in any 
field, since it jirovides a summary oi nearly all, if 
not all, the methods whicli have been propo.scd for 
measuring relationship. Tiiis seems likely to lie its 
•chief u.se, but it includes also a discu.s.sion of frequency 
distribution.s and of Pearson’s set of curves, with 
cliapters on index-numbers and other special applica¬ 
tions. The study begins with data already collected, 
but the introductory chapters outline the principles 
of tabulation* and, graphical repr^^tation. Altfaougli 
problems ipceijd ^pters, tbe bool^-'. 

can . 


bmig-very condensed in many parts, with' few worked 
examples^ biit rather'is ff .critfcal survey.,'In the 
treatment of correlation much use is nfade of a symbol 
for as “ coefficient of alienation.’’ Appendices 

supply a list of symbols used, a bibliography—‘which 
is not up-to-date as regards editions of Ixjoks—and 
an extended table of deviates of tlie normal curve/ 
The index is .small hut useful. 

Eastern England: some Aspects of !ts (lengraphy, with 
Special lieference to Economic Significance. By John 
Bygott I'p. XV h358. (London: G. Routhidge 
and Sons, Ltd., 1923.) 6.?. net. 

In this b(K>k the author luis attempted with a large 
measure of success to make a geographical study of 
agricultural England, devoting hi.s attention to East 
Anglia and lincoin.xhire. The study L comprehensive 
and thoroughly geographical. In no aspect of the 
.sulvjert does Mr. Bygott lose touch with the effects 
of location, relief, soil, and climate, and he considers 
the region in the past a.s well as the present. The 
volume risc.s far above the rank ol tlie onlinary text- 
l>ook us a serious contribution to the regional geography 
of the British isles. There is a little ov'criapping in 
places; (M'casionally condensation would not he amiss; 
and it might fm-ilitatc the use of tlu’ hook if some of 
the statistical matter was arranged in tabular form ; 
but the-xe are all minor points, and do not materially 
detract from a useful volume. The numerous sketch- 
maps arc not the strongest part of the book. 

K. N. R. B. 

The First Days of Man: as Narrated ijuiie simply 
for Young EeoJrrs. By K. A. Kuinmer. (The 
I^arth’s Story. 1.) I’p. 293. (LonduR: Hodder 
and Stoughton. Ltd., 1923.) 7.?. f)d. net. 

Ai/riioi'on this little book docs not <'aU for extended 
notice, it is worth mention as a type of educational 
work whiib is more common in the United States 
than in Great Britain. After a preliminary chaptw 
dealing with rosmh- evolution, it. give.s the main 
outline ol the devclo])ment of civilisation up to the 
end ol the Stone .'\gc in a logical order and an attractive 
form suitable for quite young children. In the whole 
it keeps fairly closelv’ to accepted fact and theory, 
while avoiding the more formal nietliods usually 
adopted in the elementary introductions to the results 
of archaeological .study which have hitherto been 
offered to the British puldic. 

An Inlroducinm to Mining Science : a Theoretical and 
Practical Textbook for Mining Students. By J. B, 
Cojipock and G. A. Lodge. (Longmans’ Technical 
Handicraft Series.) Second edition. Pp. xi + 25*. 
(London ; Longmans, Green and Co., 1923.) 4^. 
This book provides a sound and interesting course in 
elementary science, from the point of view of the needs 
of miners. It Is clearly written, and is well print^ and 
illustrated. The experiments arc carefully deadribed, 
although it is questionable whether a large class should 
prepare small specimens of nitroglycerine, and then 
pour them down the .sinks, as directed (p. 186). In 
the experiment on p. 120, a bit of “ compo”. tubing 
is less likely to do. damage tiian glass. The ti^hnical 
and the book will be useful. 
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Letters t^ the Editon 

\Tlu^ Kditor 3oef not hold himself responsible for 
opinions txpressed by his corrtsponeUnis. Neither 
can he undertake to return, nor to correspond with 
the “Writers of, rejected manuscripts intended for 
this or any other part oj Natore. No notice is 
taken of anonymous communications. \ 

The Polarisation of Double Bonds. 

Profs, Lai-worth and I^obinson in a letter 
under the above title in Nature of November 17, 
p. 722. raise some objections to a theory which I 
published in the Phtlu^ophicat Magazine in SopteinbtT. 
The first of these objections is to the difference which 
I make between the action of an external electric 
field on singly- and doubly-hoinicd atoms It s(‘em.s 
to me that Midi a difference must exist I-'or, supjiosc | 
thatthere is a doublebond between two carbon atoms 
Cj ^Ci, tlie octets of electrons rouml ('j and C„ jiavc 
four electrons m common situated Ix'twecii Cj and 
If an extern.il electra, field acts on the molecule, 
tending to niaki' electrons move from left to right, i 
some of the <-lectrons iiehl in common luav be so 
far displaced Jrom (.. and towards (', that they can 
no longer he regaided as shared with C^. If two 
of these are displac ed far enough for this to Imppen, 
the octet round ('j will lie intad ami will be I 
saturated, winle tlie odet round C* will U' reilmcd I 
to a soxti't. so that will lie nnsatnratetl and ; 
cheniically active: tlioro are still two dcUrons Idt 
between and to hirni a single ImukI binding 
and Co logidlur If tlicre were originally only 
a single bond l»etwecn tlu* iMdets ruuiul 

Cj and C.j hu\c only two ch'cdrons in conmioii , 
it one of these iiio\<‘s sf) far tov\ards C, thai it can 
no longer be regauleil us completing tlie octet 
round Cj. so as to make this atom iinsalurated and i 
active, tligrc will only lie one electron left belwirn j 
Cj and C2 to hind llKun togethoi. We should expect • 
that they would easily come apart and form opjiosilcly 
charged ions. Tints in this case neither of the 
carbon atom.s would become a<'tivc chemu-allv while 
in combinalion 

t^rofs, Lapw’orth and Jiobnison object also tliat the 
effect of electroslutic induction woulil only be mamfcsl 
at the beginning and eml of a chain, that tliere 
would be no poIi*s in inlerine<liatc positions It is. 
however, onh- when tlie ch.nn is entirely unilorni 
that the c\'uUMu*es of polarity woiilil be rcstruted 
to its end.s I o take a \ ery crude jllustration: if 
we have a numlHT of culios of soft iron and place 
them face to lace so as to form a unilorm ]>ar y\ PCI 


A 


1 n ! 

1 

E , 

F 


then if this were placed m a magnetic Held where 
tlic force IS parallel to tlie bar, the ikiIos would be 
at or near the cuds If, however, they w-ere arrangeil 
in diamond tashion, 


there w'oukl bi' a senes of consecntive poles at equal 
intervals along iJu* cli.iin. If llu'v were arranged like 



piere W'Oiild again be consecutive poJe.s. bnt the 
intervals would be <litfcrent. With regard to the 
objectiou that mv theory involves. Kekul^^'s structure 
lor the benzene nng, I used this structure in my paper 
because it was the 


unless all the carbon atoms in the ring are suppose) 
to be the same in all respects, almost any theor 
would, I think, lead to analogous results. 

Again, Profs. Lapworth and Robinson say that 
: according to the theory given in my paper, whej 
vinyl chloride is acted upon by hydrochloric aci( 
the result should he C'liJjt!. - CH^Cl and not, as I say 
H3C-CHCU. I cannot agree with this at all. Tb 
eflect of substituting Cl lor H is on the theory t< 
prtwlucc ail electric held winch attracts negative ions 
This, it is true, will extend to the carbon atom ii 
vinyl chloride which is not chlnnnatcd, and mak< 
it more likely to attract a chlorine atom than it wai 
btdore the clilonnc was introduced, hut wher 
another ('I atom is mtrodiiced into Hic molecule thf 
carbon atom to whicJi it goes is determined not by 
the al>solute value of tile attraction in one part of the 
hekl but by the difterence m the attraction The 
C! atom will go to the jiart of tlu; field wliere tJic 
attraction is greatest, and this will bi- the part of 
th<‘ field nearest to llic clilormt' atom winch is the 
origin of the attraction, so that the nmv chlorine 
atom wall go to the car!>on atom wlncli is 111 this 
part of tlie fiekl : tliat js. it will go to tin* carbon 
atom already chlonnatud J. J. Thomson. 

Tnnitv lA-xlge, Cambridge, 

November 19. 


F.xperiments on (Jiona and Alytes. 

In Natiiki of November p;ige Mr H. 
Munro box announces that he did'not'succeed in 
rejHMtmg niy results m his ( loim e.spi'nments in 
Koscoff. ampiif.ited siphons leg.tmed only their 
normal length. Mr. k'ox sujiposes fliat liie extra 
growtii in k'ligth of tlu* siphons m mv (‘spcTiments. 
was produced by c\tra\.ig.int feeding, and not liy 
the regoiUTativc actiMlies of tlie animals. 

J.k-lore Mr. J‘Ox publishes the full account of his 
work. wliKli he promises, i beg hirn to note tlie 
following facts, namely : 

(1) Tlie two j>nnci]>al cuIUin's (operat(\j and 
control) of my Ciuna wcie jiUiced at llu' same time 
and at the s.im(> stagi' of flcselojinuml. vMth the 
same provision ol fooii, in two iireeisoh siimUir 
aquaria, which stood beside each other The dnnen- 
siuns of tlu'se aiju.tna were ^oo •• 170 loo ceiiti- 
nietrt^s J did not undertake a (inanuUilne estima¬ 
tion of the number of micro-organisms present , but 
the luod aviulalile was. so tar as I could sfs', rather 
on ‘he seamy than on the abundant side 

All the s|Ms-imens m the ccmtrol culture possessed 
short siplums, and therefore tlie influence of food 
on tlie length of sqihon is excluded 

(2) I am not tiic first and only observer who ha.5 
noted the “ super-regeneration " bl the siphons after 
they have been cut off several limes Mmgazzini ^ 
asserts that siphons amjmtatcd Uiree or four tunes 
at intervals of a month lu'came longer after each 
regeneration Mmgazziru was able m this way to pro¬ 
duce arUliciallv the local variety, " inacrosiphouica," 
found in the (»ulf of Naples. I fully anticipated 
that the tlecisive expcnincnt on regeneration and 
inheritance in C lona would encounter vdolent 
contradiction. On that account 1 took care to. 
construct this critical (•xperimeiit out of c.xperiuients 
which hud already iiern made by other investigators, 
that this was possible m the case of Ciona. was one 
of the reasons winch led rue to clioose this species. 
lndee<i. J have had a pn'decessor (K. Schulz) also* 
on the ejueshon of the regeneration of the “Keim- 
plasma ’ out of soiaatic material,.thougb his expen- 
men la were made not on .Ciona., b«t oa another 
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Asddian (Clavellina). The only originality which 
1 claim is the combination of weiUknown experiments 
and their application to the solution of a problem 
of inheritance. 

fiarfurth,* after he had discovered (at that time 
in his laboratory at Dorpat) that the limbs of frog- 
larvae had the power of regeneration, laid stress on 
the superiority of one positive result as against any 
number of negative results. ” Kven if only Dorpat 
tadpoles regenerated liieir limbs, nevertheless his 
result would be establislied." I make the same claim 
for Ciona, '' even il onlv Ciona from Naplt'S and 
Trieste grow long siphons,” Fiually. have perhaps 
only southern pojnilations this )K)wer > 

1 make use oi this ojiporLunity to refer also to 
N.XToiiiL of September in which Dr. W JUtesou 
writes again on tlie subject of Alytes 'I'he tyjx' 
specimens of inv exjiennionts are in the Musenni ot 
Kxpcrimental Develojnuenl attacheil to the Bio¬ 
logical Institute of Vienna, and arc the property 
of tile iMuseuiii. I coinnuunuiti'd Dr. Jhiti'soii's 
projiosal to the diri'etorate, and added, as my own 
opinion, that I was not in favour of exposing tJic 
critical sjM'eitnen of Ab'tes with nuptial ))cids to the 
ilangcrs oi a second journey, onlv becau.se Dr. Bateson 
liad migk‘(t('<l the opjiortumty ol exaniiiung it 
when lie was able to do so .Neveillude-ss, J did not 
ojijiose a veto to the dut'itor.de sending the .sjiecimeii 
if tluy wislied to do so 

I was formerly nitv generous in lemlmg t\pe-s]M‘ci- 
nieiis, but 1 have niiffirtuiialelx had very u)ifa\our:ible 
cxpcneiiees in so doing Kammi-.ki-k 

Vienna, No\ember 10. 

Problems of Hydrone and Water: the Origin of 
Klectricity In Thunderstorms. 

As one of inv vounger sons remarked U* me vmic 
time ago—it is imjiossilile, in tlit*se <la\s, to get up a 
.scrap! I cliatienge the dirrent explanation- we 
cannot yet call it a thcviv, but, again, in thesedavs, no 
oiu' has care of wonls, c\ctv erne calls his pet notion a 
lheor\' ot the origin of llie eks-tncitv let loose in 
tliunderstorins. raising thereby an entirely funda¬ 
mental issue ^’et no one dare face the prolilcin. In 
th(‘s(‘ ila\s, \v<' liaN'e no regard lor /umlaiiieiits , our 
care is onlv ior the chimiiev-jiots . we devote ourselves 
to polishing tlicse. forgetting that often the fouiulation 
ol the house is vet to be bmit 1 jinvalelv challenge 
tile Srtgeot Suiislnir>, wlio formcrlv look some interest 
in electrical phenomena amt liglitning coiKluctors ami 
deigned to consort until tls weak idicnncal vessels, 
his rejih' is jiroof that he has not sei/etl iny point amJ 
IS‘‘uj) above Iheworld so high ” that lie can's only to 
contemplate electrons m tr.inscendental garb, not in 
that of the vulgar raindro]>. Bag as he is, lie has 
wrapjieci hims('if ujysnugly within tJieatom and won’t 
consider what hapjiens lietween at'eins—when they 
are molecules and interact 

* 1 am sorry if 1 have deiircssed Dr. Simpson 
(Na'IUki., 0 < t 27, i>. Ojo) I well know that he bases 
his conclusions ujxm the experiments he lias made, j 
linfortunati'iv, from tlie sad experience of fifty years, i 
I know' that the results of e.xjx'rnnents arc often to be j 
interpreted in ojmosite and ecjiially plausible ways 
I.euard and Dr. Simpson, so far as J am able to judge, ! 
have made exjienments on very similar lines . llic ! 
conclusions at winch they arrive aredilterenl,however; 1 
rain, too, is sometimes negative, sometimes jxwitive. 

1 jisk that exact stock may he taken of the work. an<l 
tliat we may know precisely what U is that lias In-en 
measured. ' The feeling us upon me that the circuits 
dealt. so sipiple as is supposed. ^, 

We l^rflve difficulty.. PhysiciOTS. -; 


' seem aot only unwilling but also unable to grasp the 
spirit of our work; we are, therefore, forced to dabble 
in their field and naturally feel far from safe in dealing 
with electrical problems—though some of us liave no 
hesitation in pronouncing on the electrical in'aids of 
the atom. If the jihysicisls had s^'^mpathy with us, 
they would long since have tutored us'and not allowed 
us to talk the nonsense we have indulged in, all these 
years, on the subject of ionic .smcidc in solution. 

J am really poMug a problem far deeper than that 
considered by Dr. Simp.son. VN'hctiier energy be let 
loose ill the division of big rumdrops or when small 
ones unite matters relatively little to me—wliat I 
first want to know is whether, in sucli a luimd circuit, 
the energy woiilil ajijiear ollicrwtse than a.s heat; 
whether, in fax'l, electrical energy can get loose from an 
electrodeless hciuul circuit 'I'his seems to me to be 
one of the fundamental jiroblenis to be solved in 
wmnexton willi chenucnl ch.iiige in solutions. The 
fire is a far more potent disjilay of energs’ than a rain 
I sliower, yet we hav<' no evidence of electricity being 
i slotmily loosed from it, howe\ cr strong the draught up 
the ciiiinney. 1 would beg for a Uohiiul from Sir 
t)h\Vr m this comu'xion il he cannot meet me, 1 
would ask some other Kiiiglit Bhysical to make his 
prcH l.iiuation on the iss|,ie I have stated or, in some 
wav, confound mv inconvenient, il not improper, 
cunositv conainimg an ordimiry but always entran¬ 
cing phenomenon .\s to an e-\l<*rnul source, ultra¬ 
violet railiatiou must be doing something in the upper 
atmosphere Ml .nky K. Aumstkong. 

The (Jorilla's Foot. 

SiN( V . I liave examined and sketched tin.' feet of on© 
or two dead gorillas in the Zoological Society’s Gardens, 
niav 1 Ih' periniUed to say that no one ncqiiaintrd 
with the foot of this ajie can dissent from Sir Ray 
Dankestei’s coiuleinnalion (Naithk. Noiiembcr 24, 
p. 75<S) of the jihotograph of the cast of the foot of 
llie Kivu speemien pulilislied by Air. Akelcy ? The 
jiholograph successlully 1 oiieeais tlie fundamental 
resemblance, so far as mobilitv is concerned, between 
the hallux of the gorilla and that ol monkeys, and 
suggests a resemblance, which doe" not exist, between 
tlio Jialiux of this ape and of man It is, therefore, 
entirelv' misleading ; but it is (pule in kt'cping with 
Ml. Akeh'^'s stdlemciit that tlie big toe m the gorilla 
” has grown away from the thumb, which is useful 
in cluniung, towanls the hig toi', useliil for walking ” 
{\Vm'ld\ IIW.'. (k-tober p 377) 

Without any refUx.tion being c.isi on Mr. Akeley’s 
(mhu lluit slalement may lie dismissed as in¬ 

correct. and .IS atte.stmg the author's unfaniiliarity 
with Ifie structure of the gorilla’s foot, .\dmittedly 
the liallux of the gorilla, like that of any monkey, can 
]>e stretched forward.^ so as to lie in contact with the 
.uljommg (xlge of the next toe ; but it cannot take 
up that position witlumt forming a long and deep 
' integumental crease on the sole of llie fool. To the 
failure of Mr. Akeley’s cast to reproduce this creia-se, 
showing the mobility of tin* hallux, must be mainly 
.assigned the fiititiously human appeanincc of his 
])hotograph of the gorilla’s foot. It is to be hoped 
that the duplicate cast will not be e.\hibited in the 
Natural ihslory .Vluseuin without a label dearly ex¬ 
plaining this misleading defect. It. J. I’ococK. 

November 2b. 

Noil*. —While this letter was m the press^, I saw at 
tlie Natural fiistor\- .Mu.seiirn the du]>licate cast 
alxjvc relened to. It shows quite dearly the deep 
crease mentioned; and the deceptive photograph 
would have revealed it, if proper attention had been 
"paid direction of the hgnt. 

'in ■ . - w . 
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Colour Vision and Colour Vision Theory, 

Ills letter on this subject which appeared in 
jNiATURt: of September 29, p 473, Dr. Erlndge-(ireen 
apparently promised to deal with my explanations 
when these were given. In reply i selected two in 
which the full reasoning liad lieen gncn. and I 
invited hnii to im]>lernc*nt his undertaking In his 
letter in Ka’Idkiu of No\ember 10, p hKj, he up- 
parently deelnios to <lo so. anil jiasses Ins burden on 
to the reader. 

In nont^ of his letters has Dr. Kdndge-(ireen 
attempted tt) discuss my proofs, or indications of the 
proofs ; but on the contrary he has in each letter 
merely made fresh assertions tif other cast's in wdiich 


in saying that 1 do not "explain Shelford Bidwell's 
crucial experiment, namely, that his red borders are 
not seen with spectral yellow light but are seen 'wdth' a 
mixed yellow made up of red and green matching 
it." Now riidwcli's experiment is in no sense crucial. 
The tnchroniatic theory has no a priori expectation 
that a pure yellow light and a mixed yellow light 
shall have the same effect with regard to border 
colours anv more than it has wjth regard to fatigue. 
Thill IS entirely dependent on the nature of the actions 
and interactions which are involved, a question on 
which the theory make.s no fixed foregoing pro¬ 
nouncement. Tt is a matter for physical and 
physiological investigation V\'hen that inquiry is 
settled, the theory will incorporate the result as an 


, ■ ,, , ., . i aid to the formulation of the parameters in terms 

he pre.sim.e.s .similarly Hat ll.o tnclirom.itie Heory iiiiantitios, just as in the. ease of fatigue 

■a incompetent. Neverthe ess, ign.inng the absence T,,J theorist welcomes Hidwcll's 


of discussion on his part I ttxik up each fresh 
assertion as it came, .uid di-.dt with it as with thost' 
which prcceikid. In his }>re.sctU letter he re]>eots 
the process, bringing foiward threi' new cases. 
SipCG, in one ot these, he deals witli a statement of 
mine (" Colour Vision." p 151), 1 shall, as be.fore, 
discuss these new ('xamjilos also, though tliat pro 
cedure cannot be continued irnh'limlely 

He seems to ngr<‘e that my explanation of the 
absence of shortening of the Kpcciruin at the r<*d 
end after fatigue by yellow light is soimd if the 
presumption made be true Ihit he assyjis that the 
presumption is inconsistent with the uork of Konig, 
Abney, and others. 'Ihe jiresinnption is that all 
three sensations are stimulated by visible light of 
any wave-length. Now Dr I'clrulge-fireon is wrong 
in asserting tlial this jirosuinption is incousistcul 
with the work of Kotug, Aluiev, and the others It 
IS certainly ineonsistent with the pre-uiuiptiou mad,e 
alternatively bv tiiesi? investigators, whicli iinphed 
that the rpd sensation alone was stimulated by light 
Dear the red t*ml of the spectrum. Hut the work 
never proved the correctness of tliat j)resumplion, 
which, like the otlicr, was cjiiitc a h'gitiniate one 
nevertheless. For all conclusions r<;gartUug colour 
mixture, olhainable by one .set of luiidamenlals, 
are neccHsanly obtainable by any other set linearly 
related thereto, 'ihe only type of work, bv which 
discrimination In'twcen two otlierwiso suitable sets 
of fundamentals is pos.sd)le, is work which deals 
with jihenomc'iia reluteil to the sensations bv a 
Mon-liiicar law'. 'liiat condition was apparently 
unknown to Abiu-v, and so he adopted the not 
necessarily true view that Ins selected fundamentals 
were aijsoliite 'I'hey are cortainlv very convenient 
for observational work 

I)r. IMrulge-lircen tlicn says that my explanation 
does not explain wliy then* la .shortening of the red 
end of the spectrum after fatigue bv red light. Now 
that is an entirely .separate point to which uiy ex¬ 
planation was not directed. But the trichromatic 
explanation thereof is quite simple and straight¬ 
forward. The theory never asserts that lights of 
two diflerent wave-lengths (yellow and red lights in 
the present case) wdll necessarily pnxliicc the same 
fatigue effects m any given region of the spectnim. 
The law of fatigue is not yet known, but the fatigue 
parameter.s used in the trichromatic theory are 
adequate fully to express it whenever they arc 
formulated as functions of the various conditions 
which can aliect fatigue. Tt is the absence of re¬ 
cognition of these and similar features of the moulding 
of the trichromatic theory which lias led Dr. Edridge- 
Green into the erroneous statements unfortunately 
made by him so frequently regarding the .powers of 
the theory. ‘ V 

Dr. Edridge-Green next nsi%4 

' f A k' l' ' '■ 


oliservations, and lu* is willing to give *a similar 
welcome to tlK)s<* made l>y Dr. ICdndgc-flreen. 

The third and last new case is m the same position, 
r)r Ivdndgc-Orecn cites the gradual disappearance 
of the posilue after - imagt* of a spi'c tnim. which 
proceeds snccessuely from the red to tlu* violet end. 
He savs that tiie trichromatic theory states tliat the 
positive cllect of the red seri.sation disappears before 
that of the green. The statement applies if we 
adopt (say) Alniey’s fundamentals, but might re(|mxe, 
nuMUtitalion otherwi.se \'et that is not of any,’ 
t'ssenlial iniporlance. I^ut he proceeds to .sav that/ 
" m an absolutely <laik room, it pTiie sjieciral yellow 
light bo thrown on a white sireen iiiid a flicker 
ap])aratus rotate<l .slowlv m front i»l it. the yellow will 
not change its hue: on the Inclironuitu’theory U 
should become green Tlie- results are <jmle cliffereiU 
when stray light is allmvinl to fall on the screen as 
well." Now, wliiie tlu* Inciironifitic tlu'ori.sf wall 
welcome anv smli wnlieil he Crinnot admit 

anv compnKion low.tnls the expi'ctalion lliat tlie 
colour should become grc’C’ti. The conditions of tlie 
retinal illuimrialion arc^ (‘iitindv clific'rt'nt m the two 
easels. So the results ot the ohsc'rvations can only 
furnish inlormation irgarding the manner of variation 
of the di'iay parametiTs and ot the threshold values 
as functions of the illumination nnd its duration 
and its quality, of tlir length of the rest interval, 
ami also of the areal chslnhution of the illumination. 

I am glad that Dr. hdridgc* •Green 1 ms brought 
forward these three examples, lor tlu'y are typical 
of many casc.s m wliicli tlie vunvs of wnti'rs on the 
subject have Ik'cii ailvc^rseh' aJJected by the stereo¬ 
typing of idi'as which, while being appropriate 
enough to the strong restrictions piojjcTly imposed 
111 the earlier stages of the tlieoreUcal development, 
have long since been removed W. J^ediuk. 

I'liiversity of St. Andrc'ws, 

November 10. 


Late Fertilisation end Sex-Ratio in Trout. 

Music * has sliown that m rainbow trout late 
fertilisation— i.e. the retention of ova within the 
body of the female after they are fully ripe—results, 
as it does ni frog.s (HerLwig,'' Kuschakewitsch •) in 
an increa.sccj percentage of males in the offspring. 
This IS due (as also in frogs—Hertwig *) to the trans¬ 
formation into males of some of the young animals 
which had started to develop as females. The onlv 
difference between the frog and the trout is that, 
whereas in the former case the short period of a days’ 

delay will cause aU females to boq^mei.transiormed 

.... 


, A' Mnic, iftOk, sS. 
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into males, in the trout a much longer period, in 
fact the utmost whitA the female parent will stand 
—21 days' delay—will only raise the proportion of 
males to about 67 per cent. 

Working with the brown trout with shorter 
(4-14 days') periods of rlclay, I have obtained results 
of the same kind but not so marked.*’ 

It \vas thoiigiit that it would he mtere''ting to try 
the effects of delay outsule the iKidv. .•VccoTxhnglv, 
on December 13, H)22, all tlie ova of a large female 
brown trout were stripped into a basin. One |»«rtic)ii 
(lot A) were fertilised imnu'diately. The rest of the 
eggs were left 111 llie basin, m the small amount of 
fluid which comes away with lliem, but without the 
addition of any water, although in a moist .ilmos])here. 
A second lot (B) was fertilised 2 <lays later, ami a 
third and final lot (C) after a total delay of .} days. 
The sperm of tlie same male was used for all tliree 
fertilisations. 

The surviving young trout were tireserved in 
October 1923. All wlncli had ditsl alter hatching 
were also pre.stTve(l, and all but of those could be 
sexed. 

The results nun- be labulatcHl as follows . 


appear to be the only method by which it could 
come about, but the reason for this remains obscure. 

1 should like to take this opportunity of expressing 
my thanks to Mr, Stevens, without whose interest 
and help 1 could not have carried out the work. 
The ex|iense.s were defrayed out of a grant from the 
Koyal Society. Juj.i.^n S. Huxlby. 

New College, Oxford. 

P.S —I liavc just heard from Mr. Rowland Hazard, 
the owner of on<‘ of Ilie largest trout liatcheries in the 
l>mted .Stales, that the sex-ratio of adiill hsh in his 
cx|)ej'ienceMiiiesconsidcrablv from yearfo vear. This 
year il lias been about 3S per cent in 40,000 

fish, but in nuisl j-ears the excess of males is less. 


Is the Pentose of the Nucleotides formed under 
the Action of Insulin ? 

Wn have read with interest the letter from Mr. 


C. Iterkeley in NATtiKi- of Novimiher 1 
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None of the v.in.'ilum shown f»y these male iHTceiitagcs 
IS .stalisLUMlly significant J'or example, the differ¬ 
ence between tlio percentages of and ii (totals 
sexed) is >-i. wjili a IMc. of ■yy), and that 
between tliose of \ and C is 4-7 4-06 K\en that 
between those for died aher Imlclung” aial 

“ (’. killetl Oct io2^ ” is only 2r-5-t 7-84, and must 
therefore be treated us an enor of random sampling. 
Tims tlie treatment lias no effccl upon the sex-ratio 
Tlie mfirtalilv rale, on the other hand, is markedly 
affected bv the treatment 'I'his is i*s|>ocianv nofabl'e 
in the deatli-r.ite before hatching, but even alter 
hatching, altiiough the eontrols show the abnounHlly 
large d(‘alh-rate tor the lirsl ten month.s of 20-7 per 
cent (<lue to an exceptionally Ixid attack of fuiigus- 
chscase), that tor the tn'ated ova is more than twice 
as great. Blrsic (At cii) found that over-ripeness 
within tiic body of llte female exerted a deleterious 
effect upon tlie young fish, as liad been previously 
shown lor frogs by Witsclu.* But in neither case 
was the rnorlalitv nearl}- .so great as in these experi¬ 
ments The iricrea-.od mortality was thus inerelv 
something incidental to any abnormal treatment; 
but the two treatments, of delay inside and delay 
outside the body, exert quite different effects in other 
respects upon the unfertilised ova. 

The sex-ralio of adult (2- and 3-year old) trout, 
both brown aiui rainbow, reared in captivity is, 
1 am informed by Mr. Stevens, Manager of the 
Midlands idshery at Nailsworth, close to Ob per cent, 
.fj c? in bus experience. What brings alxiut tins 
marked increase in the number of males is not known 
(in all recorded experiments the sex-ratio of young 
flsh 6-10 months old is close to 1:1). Differential 
eli^jiination of females after a^ttaming maturity would 
■' -- - •’ <1*. , A 


Kefcmiig to the substance .found in animal ILssues 
after insulin, which gives llie u-naphlliol reaction, 
but is without ri’diicing acLiem on <‘opper salts, he 
suggests that oiu failure to find 
reihiemg power after hydrolysis by 
acKls ma\’ be due to a pentose 
constituent going over to furfurol 
ami Ivmg lost b\’ volatilisation. 

'hhere are reasons whiidi make it 
unlikely that tins is the ease. We’ 
find that on boiling a solution of the 
substance in the presence of 8 per 
cent, hvdiochloric aeitl for three 
hours, there is no measurable change 
in the optical pro]>erties of the solu¬ 
tion 'rins do(‘s not excluclo the 
possibility of lo.ss of pentose sugar 


owing to conviTsion to furfurol, sinei* the optical 
piopertics of the residue- may have bA*n altered, 
witli the result that no change would be observed. 
On the other hand, the snhsfanco gives little indica¬ 
tion that It contains a ]>enfose The modification 
of the a-mii)hthol test m winch strong hydrochloric 
uckI is used in placi- ol snipinirK. would be likely to 
indicate the presence of penfoses, by a rapid ifppear- 
ance of a purple colour 

Using tins test, a po.sitive reaction is obtained only 
sliortly after the sugar has been extracted from the 
tissue, and tlnm on]\- famtlv. 'J'he substance is 
dried witli diHicultv at room tctnpi'rature in vacuo 
over sul])liunc acid. At tlie end of this period the 
a-iuiphthol reaction (using sulphuric acid) is given 
with dmilnishcd intensity, and m the course of weeks 
It may disafijiear entinOy, 'I’Jie a-naphthol test is 
exlreiuely sensitive, and since manv proteins and 
their derivatives give n positive reaction, it is perhaps 
iiecpssar>’ to cunphasise that the intensity of the 
colour given by tlie siilistance in tpiesfiou, as well as 
the method of e.xtr.iction employefl, point to the 
.substance being of a trin- earboliydrnte nature. 
Indications have been oblairu'd that the substance 
is present in normal tissues. 

Dudley and Marnan [Hiochem. Jour. 17, p. 435^ 
1923) have shown that glycogen disajipcars almo.st 
entirely from the liver and muscles after insulin 
convulsions Tlie fact that the blood sugar of 
animals 111 convulsions may be restored to the normal 
level, and tlie animals be recovered, hv injection of 
such substances as adrenalin or pituitnn, without 
injection of glucose, suggests tliat the carbohydrate 
reserves of the body have been converted into some 
form other than glycogen. I'iiat the Islets of L^ager- 
hana tissue contain unusually large amounts of 
of greaf^ interestbut this 



NATURE 


830 


[December 8, 1923 


fact need not lead to the conclusion that the function 
of insulin is to convert the sugar reserves of the body 
into pentose derivatives. L. B. Winter. 

W. Smith 

Biochemical Laboratory, 

Cambridge. 

Fixation of Human IDmbryological and 
Cytological Material. 

It is known that it is very diiiicnU to obtain wcll- 
prKierved human material, i'cw medical men realise 
that five or ten mimite.s after tiic tissue has been 
removed, or after deatli, pJnsmolylic changes sufier- 
vene, and in the fixed »n<i stainetl sections liie 
chromosomes liave clumped badly, and the ilclicate 
lipoid cytopiasnne organelhc have become abnormal, 
or completely macerated l<ecjmtly, f have been 
studying certain human material, and find that 
nearly every type of histoloj^ual preparation can be 
made from two fixing iluid'' .is follows . one of the 
surgeon’s assistants is given two bottles, one of l>a 
Fano's cobalt nitrate torinalin thinl, and one of 
Regaud's formalm-Incliromate thud. Thoccs of tissue 
as large as tlu; tliuiiib may be thrown into these 
bottles, aiul afterwards cut into smaller pieces when 
they have ])e<‘n brouglit to the laboratorv'. It is 
better to change into new Iluid at once, esjieciallv 
if the organ is very vascular, and the li.xmg fiiml 
mixed with blood. 

For human inateri.il I find that lixation overnight 
in the Da Fano !Im<l gives the b<-st results Next 
morning some of the jiitxi's are lalcen through as 
usual for Ua Fano's iiK'tliod (” Microtomists' Vade- 
mecum,” p. ^,^7), but otiicr pieces are washed m 
distilled water for ten oi fifteen minutes and trans¬ 
ferred soni<3 to z ]X‘r cent O.sO,, others to C'luimpy’s 
fluid (chroineosmunn). Tiie (K(,)^ pieces arc userl 
for the Sj^vaK inidhod [ihiti p l-rom this 

batch of material, onguuillv fixwl in Da l•■ano, one 
gets sections whuh generally show the inner (iolgi 
apparatus (Da I-aiui and Sjovall). the mitochondria 
(chromensmium and sometimes Sjovall), neutral fat 
and lipoids (chronteosmuim), and general unclear 
structures ami nntochondna (Da I'ano fixation, stain¬ 
ing in iron luenuitoxylin). 

The otiier Imtch of material, lixcil in Regaud’s 
formol-bichroinnte. is partly carried through for the 
Regaud-Benslev-t.'owdry method {ihid. p 324). but 
other pieces of tissue are taken through Schndde 
{ibid. p. 325). These methods gi\e the mitoclioiidria 
(Regaud), mifocliondna an<] fat (Scliridde), and such 
sections stain nicely in .safranin—light green, and 
in Mann’s mctiiyl blue eosin. For secretion and 
excretion granules, zymogen, yolk, fat, tiolgi ap¬ 
paratus, and mitochondria, these two batches of 
material will give comjilete results. 

For chromosomes, a batch of material in some 
Bouin formula {lind p 30O) is recommended. 

J. Bronte Cjatknbv. 

Zoological Department, Dublin Dnivcrsity, 
November 7. 


binnean Nomenclature. 

In the admirable review of Dr. T'faydon Jackson’s 
“Linns'us” (Nature, November 17) there is one 
paragraph (last on p. 713) from ivliich I am not sure 
that! extract all liie meaning. This may be because 
I am a systematic zuologi.sl and not a botanist; but 
I did begin my work on those lines with the study of 
Linn^’s ” Philosophia botanica.” That book taught 
me that the nonien iriviale was 110 entity, merdy a 
part of the nomen specificum, which consists of the 


nomen genericum qualified by nomen triviale. 
Thus, “ man " being the genus, " a good man ” is tiie 
species; but “ good ” cannot stand apart from 
''^man,” for it is relative to " man " alone. Now 
take your good man and make him an admiral; he 
may be a bad admiral. Is that what tlie reviewer 
means ? Does he imply that, if a species be rightly 
transferred to another genus, the nomen iriviale is 
open to change ^ If this be his meaning, then it 
soerns to ignore the distinction between a mere name 
ami an epithet When Jane Smith marries John 
Brown, she becomes (by custom) Jane lirown. She 
may thereby even change her nationality, but she 
remains Jane, and that is how wc identify her, 
although “ Jane. ” by itself is meaningless. 

What then, smne of us are asking, are the ” philo¬ 
sophical |>osilions ” from which wc have retreated ; 
what arc the “sound .scientific principles” we have 
abandoned ' F. A. Bather. 

T REGRET to learn that one of rny remark.s ha.s 
proveil obscure to zoologists. A note by Linnanis 
that nomrn spcciftcum siyie generico csl quasi pisiHlum 
siuc canipuna is accompanied by a cross reference to 
llic denominational canon nomcn slmripcnin sive 
gi-ncru o fsl quasi campana sine pistillo The generaUsu- 
tiou of the exemplar lends emphasis to the axiom 
cmbediled in the chtioti. That axiom was almost 
universally accepted by botanists in (heat bnlain 
until i<io5, when representatives of their science, in 
mlernational congress assenililcd, decided by a 
I inajonty vote tliat the two portions ol a nonicn 
spciijuimi ma\ reeeive dilierentin! treatment. 1 am 
satisfu'fl Hull. Ill reaching this conclusion, the botanists 
wJio eoiistituled the majority when tiuit vote was 
taken aliaiidom'd sound .scientitic principles and 
\ rotrealed from a philosoplncHl position secured by 
j I.innanis for boUuiy. It may be tiuit /oologists 
j regard as justihahle the boranical pnii tiec which 
: ignores the axiom Hcccpted here until ipo5 ; it so, 
' there is no mure to be said But, tiiat further inis- 
undorstaiKluig be asoided. I may explain that 1 
accept the principle ot government by majority. 
wluUever be the merit m civie life of eouscientious 
objection and passive resistance, I regard both a.s 
unsuitable methods m descnplive science. Tins does 
not ileprivc me of the right, vviien dealing with the 
teaching of Linnaus. to express my conviction that 
the practical application of a particular Linnean 
canon whicli prevailed before 1905 was souml. and 
tliat the allcmative practice, winch obtains in botany 
to-day. is less satisfactory. I may add that I have 
not hud in mind any of the methods in use in the 
denonimation of individuals, but the teaching of an 
English naturalist, contemporary with Linnams, 1:1 
respect of analogous reasoning. 

The ItnvrEWER. 


Bessemer Steel. 

In a review in the i.ssue of Nature of November 17, 
p. 716. of the second volume of Roscoc and Schor- 
iemnicr’s “ Treatise on Chemistr>’,” the following 
sentences occur :—“ TJie revisers have been perhaps 
a little too careful in retaining old matter in the text. 
Tlie full details whicIi are still given of the Leblanc 
soda process and of the Bessemer process for steel 
arc really of historical interest only now that the 
last Leblanc plant and Bessemer converter have been 
shut down.” 

1 have consulted the Statistical Bulletin of the 
National Federation*of Iron and Steel Manufacturers, 
which pv» the qfiSicial.figuree.^ii, steel nrodoctioh in 
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September 1923, 37,000 tons were manufactured by 
the acid, and 9000 tons by the basic Bessemer process. 
Very large quantities of basic Bessemer steel are being 
made in Germany and Belgium at the present time. 

So far, therefore, as the above i|uolation ndates to 
the Bessemer process, it is entirely inaccurate and tlie 
revisers are quite jusLihcd in giving details. The 
funeral of the Kossemor jirocess lias frequently been 
predicted, but it has never taken place. 

H. C. 11. ('ARPKXriiR. 

' Boyal School of Mines. 

South ICensington. Bondon, S.\^'.7, 

November 19. 


Prof. CARPi-.NTiiR is evidently right, and 1 am glad 
that he has corrected my mistake in relcrence to 
the Bessemer convciler,—the .statement as to th(‘ 
Beblanc process was, I believe, eorrt'ci. U would be 
of interest, Itowover, il Prof. Garjx'nter could give the 
date of construction of the last new Bessem<;r plmit 
erected in Oreat Jliilam for .steel manufaclure. If 
new plants are not being construficti. the view that 
tiie Bessemci proce.ss for steel is ri'alh’ “of historical 
interest only," would not be allogctlier unjuslihed. 
since this piocess would then rank, like the hansnni 
cab, as one ot the products- of the N’ictorian age, of 
which the u.sel'ulness is likely to <bmimsh rather than 
to increase m tlu' twcmtietli century. 

Tilt Ui-.vn \viiR. 

The Spectra of Kitth (Jroup Mctalii. | 

VVl have pliotograplied the alisorption speclnini of 
bismuth and also the sped rum ol the thermionic 
(hscharge at jiolentials ranging lictwecn and (>o 
volts Sewicil stag<‘s m the e“\Citati<tn ol the arc 
spei-truin, and .i1 least two classi-s ol spark lines, liavc 
Ijecn recognised , O4 arc lines iiave been elassirusl 
The spectrum of the neutral atom is characterised by 
wide floublets, aiul most uf the ciHTgy-lcxels so far 
identilied are of /'-type. 

Eletdncal mcnsiircments of the arcing v>o(enlml and 
potentials of inelastic impact wi-re nuule by two of 
the tUilhois ami t!m late Dr. Oswald Kognlev in loiH 
They found ineJnstic collisions at intervals of j-o 0-2 
volts and ionisation uf ft 0 ‘ <»-5 volts 'Phe mter]>rcla- 
tion 1.S us iollovvs . 

'I'he hrst resoiiaiice potential, -i-o volts, represents 
the moan of the c^Cltatlon voltages for several weak 
spectral lutes of the type mp -vp'. At 4-0 volts, wc 
obtain 1 U<’ strong rana nHimrs, XX 5007 and 4722 A U. 
Excitation stages above 5 volt.s arc (hlficnlt to sepa¬ 
rate. The first spark spectrum apjx'ars near 14 volts. 

The absorption spectrum at Woo'-'-nxio'' th shows 
lines due to the atom, and prominent bands which 
have not been describevl jireviously. A group of 
seventeen bands hc.s between 2874 and 2072 A U., 
while a second group extends from 2205 A V. toward 
shorter wave lengths. At lower tinnpcralures the 
bands disappear though the lines still may be re¬ 
cognised. They he at 30O7. 2270, 2230, 2228, ami 
1954 A.U., and all originate on the lowest diergy- 
levcl of the atom. No absorption lines arising from 
other levels were observed, even at a temperature of 
1050® C. 

Practically’ all the arc lines of arsenic between 3119 
and 2000 A.tl. can be classified by means of constant 
differences found by Kayser and Bunge {Ami. d. | 
Physik, V. 52, 1894). We have discovered a few 
additional classifications. This spectrum is remarkable 
in that It possesses no lines in the visile region. 'Ihere 
is a range of 38,000 cm."^ and another of 32,000 cm."^ 
in which no energy, levels have been found. If there 
are energy leve^ m.these regions,.Jhey.^ probably. . 


be detected only by the discovery of new lines, or 
the utilisation of lines at present listed in the spark 
spectrum. The potential of inelastic impact, 4-7 volts, 
given by Foote, Kognley, and Mohler {Phys. Rev., 
13. 5y. *91^) correspontls to the mean of the wave 
immbiTs ot the raics ultimcs. The classification of 
the spectrum shows that the ionisation potential must 
be at least lo-b volts, while the experimental value 
IS 11-5 volts. 

Ari'HOr 1C Ku.ark, 

F. Moiii-i'K. 

Paol D. i‘*oorK. 

P. I.. ChfnaI'lt. 

Bureau of Stan<lards. Washington, D.f., 

November 8. 


Tracts for Gotnpulers. 

1 Ki-.GRcr that certain errata have been found in 
No 111 . of tiie above Tracts As they might cau.se 
confusion to any' one conqnitmg from one of the 
fonnuU’ aftected, 1 have had ai> erralnni slip printed, 
w'hich can be <jbtained by purchasers of ilic above 
senes by .sending a stamped and addressed envelope 
either*to Mr, ('.. I'. Clay, ('ambndge University Press, 
Fetter T^ine, 1 C C.4, or to The Si-crefary, Biometric 
Lalioralorv, University College, Gower SI , W.C.I. 

KvRL Pl'-ARSON. 

Bioimdnc Laboratory, 

Univeisity t'ollcgc, Lomlon, 

November 17. 

Mesozoic Insects of Queensland. 

I.i sr th<j rcfcrcnco 111 Natcrk of July 7, ]i. 20, to 
QiK'ciisland Geological Survev J’libhcafion. No. 273, 
iiiav lea<l niadcrs to lliink tlial the acioinit of the 
Ckilcoplcra is the lust ])ublished work on the insects 
from the six-nuli seam coiUamnig insect remains at 
Ip.swich, ! would point out that a scries (A papors 
dealing with tlicse insetls ha.s already been published 
by Dr K J. 'J'lllyard (Quccnslaiid CJeol. Snrvt'v, Pub, 
253, 191O , and'“ Mesozoic Insects of (hifcn'sland,'’ 
Nos. i to o, JToc. JariTi Soc N.S.W., km" to 1922). 

A B. Wai.kum, 
SecU'tai y. 

Linneun Society of New Soutii Wales, 

Sydney’. October 2. 

lTli(‘ paragrapli to whicii Dr. Wallcom refers was 
intended to dinn t attention to a part.icular piece of 
work, and no alLcmpt was made to mention earlier 
publiCdtiOTis on the .same subject, Ihougli the con¬ 
tributor was familiar with them.—- JCdjuor, Nature.] 


Hafnium or Jurgonium. 

Thf recent discovery of hahmnn in minerals con¬ 
taining /ircomum serves to remind ns of the discovery 
of jargoniiim by Sorhy m iHbo (C 7 /c;«. Nea’s, vol. 20), 
Jle fonml that many' zircons contaiiu'd as much as 
JO per cent, of the new element 'riic two closely- 
related dements, zirconium and jargoniuin, could be 
most readilv distingmslied by spectroscopic mcthod.s. 
Sorby and 1 ’orlK‘s founrl tluit tliero was such a marked 
(liflerence in the soiulniilies ol tiie chlonfle.s in strong 
hydrochloric acid, that it was possible to make a 
qualitative sejiaration, 'I’lirec years later Cochran 
investigated tins subjett and suggested that zirconia 
and jargonia were identical. My object m bringing 
this matter before readers of Naturic is to suggest 
that the work of Sorby may pos.sibly entitle him to 
rank as the discoverer of the new element of atomic 
number 72, and that jargonium may have priority 
over hafnium and celtium. T. L. Walker. 

c University of Toronto. 
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Solid Solutions and Inter-Metallic Compounds. 

iJy Dr. Waltkr Rosenhain, F.R.S. 


M KTA LL I' R (11C A1. rcst-n ri-l i dm ini; tiie pii ‘•t 
voar^ l!a^ Inin lar^Hy to the 

stud) of uiloN'., and <!> one ri-sult we now ]m>sscss a 
.scries of rnorc or Ic^s compHratid niuilibriuni dinpanis 
representin'^ the iorislitulion of most of the hiniirv 
and of sonic of tin ternurv s\.stems Wliile, on 
one luind. ill' reasin;; ;k curat v of metlioifs has rendered 
the.se (jiaprauis lar more comjdex tlian was at first 
.supposeti, a tareiiil e.suniination of lliose which are 
most tli<>r()U”]il\ I'sLaldisiied .suggests that, widel) as 
tliey vary ainone liu‘inselvc.s, there are certam regulari¬ 
ties wlneh point to some common hindamental prim iple 
whii'ii, it om e j^uisped. would c.vliihit tliese varied 
diaf^ranis as parts ol an inlejlij^ihle wliole. Fortim- 
Htelv', at the linu‘ wliiti this ;:rcat mass of diseonnet ted 
knowl('(lf4<‘ lies awailinp synllielie treatment, tlie 
results «ij X-ra\ au.d)sis applied it) the stmh.of tlij; 
inner .stnutuie ol irvstal.s have heconu- available 
As tli<‘ result ol an emleavour to apply results 

to the evphmation ot tlu; liehaviour oi alloys sy.stenis. 
the vvriter has arrived at a theory which, on a simjile 
basis, promises to afford nn easy e.\]>lan.ition of many, 
if not of all. of the properties of alloys, and to aflord a 
much deeper insij>lit into the nature of solid sohition.s 
and of inlei-nu'tallic compounds, and lhruu';h them 
to throw new liuht on the nature ol inler-atomic 
relaiionsliips. 

Tiie theory jii (|uestion lias iicen fully staled in two 
reccMit papers, and need only be l>rieily sumnians<-d 
hered metallK solid solution is an a;>;-ie.i:ate ol 
crystals wlneh. when in eijuilihrium, are homogeneous 
in eomjiosition. so tluiL both the solvent metal and 
the .solute metal are pte-sent in the same proportions 
in all the ciy.stals. The present theoiy ot the um- 
Stitution ol sucit irvstals i.s basiil on three Jumla- 
inental pnmiples. tlu- first of whjcli Ims now received 
considerable i \pcriinciital verificalion. while the other 
two appear to lollow ainiosl unavoidably. 'J'he first 
is that a soIi<l-s(ilulion (lystal i.s built up of the two 
kinds of atfiins. those oi the .solvent ami ot the solute. 
Upon u .sinule space lailiu* vvlm h is, suixstanlially. that 
oi tlie suhint. so (iiat llic atom.s of the solute may he 
rey;ariled as bcin^ simply sulistilutcd tor an c<|ual 
number of alums of the solvent on the “))arcnt” 
lattice. .MeasiircincTUs of llie lattice-constants of 
certain ^roup'' of solid-solution alloys and lonijiarison 
ol the results wUh the nioasurcii densities o( the nllovs 
have .stroniilv lonhrmed thi.s view. 1'lie evidence 
already ohtained indicates that this i.s the inner 
structure of practically all inter-metallic s<»lid solu- 
tion.s, hut some room for doubt may still exist in 
regard to certain metalloids, suiii as carbon or 
phosphoni.s. 

Next, in a crvslal built up in this manner of two 
kinds of atoms upon a single, simple sjKiee-laltice, tlic 
infereni’e can scarcely be avoided that a certain ilegree 
of distortion nj liie lattice must result. The nature 
oi this distortion nuisl depend u{M)n the character of 

‘ “SoM SoluUoiis,” StToini iVnmi.a J..cc<ure of th« In-st. of MetrfU 
Division, lu^t. Mming Kiiviiiccrv, Nvw York, Feb. 1923; aocl. 

“TiM- hmei Stniciurc of .-Vitoy*,’' Tbirtoentb May l^ecture to the lost, of 
Metals, London, May, igaa. Joutn. In^t. Meiuli, 1925, ii. ^.v 


the two kinds of atoms (oncerned; tiiere may be 
either expansion or contraction of the parent lattice, 
and this may ix; either mainly local or niainlv general. 
’J*he degree and nature oi this distortion will depend 
upon the extent to which the .'oliile atom differs from 
tlie .solvent, and also upon the general character of 
tlu* solvent latlhe. hut the.se are details which need 
not Ik* considered here. We may jias.s on to the third 
fundamental eont edition- that tl.e extent to which 
any given spaie-Ialtii e can lie di.stoited. and particu¬ 
larly expaiuled, i.s .strictly limited tliat there is, in 
fact, for each pair of atoms a limiting distance lieyond 
whhh the liond between lluni—wliatevi r its nature— 
(c:ise.s to ac 1. This rule o! a limiting maximum lattice 
constant iir parameter leads to a sciies oi intt'resting 
ink*ren<-es. Thus, a nniiorm undistorted lattice oi 
a pure substance will lie unilormly expanded by heat 
until llic limning parameter is altainid ; at this point 
liie atoms throughout the lattice will lose tlxir power 
of (ohesion ami the crystal melts. In a solid .solution 
crystal, the lattice may he hxaily expanded hy the 
jireseme of solute atoms, iindi'r tleinad L’X])ansion 
tiiose expanded regions of the lattice will read) the 
limiting iKirameter at a lemperatuie wIh'it the le.ss 
cxjiandeil jtortions ol the lattice are still well below 
the limiting value; the result will be conimeiuenunt 
ol iusion in those regions oi tin. (rystals liilust In 
.solute and the foimation ol a lu|uid m liei in solute 
Ih.in the reniainmg solid. ’1 Ills i onsideralion explains 
wliy. in solid solutions, we generally find a melting 
range instead ol a single nulling point. Wliere the 
solute atoms eaiise expansion oi tlie l.itlu i the melting 
temperatures will lie ilepressed liy siui'essive addition,s 
of soluti-. On tile other hand, where tiie preseiu e oi 
the Mjluti* atoms causes a lontraction ot the solvent 
laltiee, there wdl be a use oi imlting point and the 
fir.sl lujuid to i>e lonned mi Iusion is n< her in solute 
than tlu* residual .solid. The^(. latter injcteiues have 
been strikingly verified in suili cases av those of solid 
-solutions torined by the addition (d [Palladium to 
silvei or of nickel to < ojiper. 

.A con.siderable nuinher ol further iiiiciences can be 
drawn Iroin the three fundumenlal ])nnciples of the 
jirescnl theory of the inner .structui'c ol .solid solutions 
—fur example, the sinking inver.se relationship which 
i.s found to hold between the .solubility oi one metal 
in another and its hardening effect upon it. and the 
relationship between tlie liardness, Iiigh melting point, 
and high elastic modulus of a metal on one side and 
its power of forming solid solutions on the other. 
The theory has even made it pos.siI)Ie to suggest an 
explanation of the jiropertics oi metals and alloys 
in regard to electrical conductivity. Whatever the 
true nie<*liani.sm of cbiTrie conduction, there can be 
no doubt that it is associated with tlie movement of 
electroms through the mclal; it i.s now suggested that 
where the atom.s lie on perfectly^ straight lines on the 
b])ace*Iattice the movement of electroms is entirely 
unhindered and tkc metal in that state should exhibit 
super-conductivity. This- can only be fully realised 
very nwi;' th|'.a^ut« tptnpera- 
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tures the thermal agitation of tiic atoms disturbs their 
perfect alignment even in a pore metal. Since it is 
sufficient for one line or at must a few lines of atom.'* to 
be perfectly straight at anv "i\Ta instance—since 
such a single line wijulJ coikIui I infiniu-K well—sup<T- 
conductivitv must set in at a ti'inperature .sUghtlv 
above and not only at actual al»solule /eR». In a 
solid solution (“ry.'itul, however, the atoms can never 
attain pi'rfect .ihgnmeni, ovxing to the lalticc-distor- 
tion, and eo^^eque^lIv the eleftrical conducthit) ul 
a solid solution will alwav^ be relatively \ery low, 
and even at absolute zero, real super-e(»n(liniiMly 
cannot occur, luirllicr. sim e the sulid-s<»lnlion lattice 
is considerulilv dislorlisl to hegm with, the disturbing 
effect oi tlicrmui agitation will In- relalnely nuich less 
than in a jiure mct.il . in certain cin unisiam es. indeed, 
thernial expansion may parlialh relieve thi‘distoition 
—in tliose cases, in lai t. where sohd solubihlv iucietises 
W’ith rising lemper.iiure. ('onsequenlly. in solid ^olu- 
tinn ullovs tlie tcmpcnilurc coetlicieiit ol electrical 
conductivity will be miu h lower than in jnne metals, 
while in some .pei ial (ases it mav even bi-coinc negative. 
‘I'lie theorv. as lompattson ol these inleremes with 
well-known taels at <mci‘ mduati's. oilers at all events 
a good iju.dilative e\[)laiiatit)U. and at a latei stage 
even (ju.mlilativ c pri'dn Uon ol eleitrhal i>io]>erties 
shouhl Ik pn-isihh- 'I'lie ditriiultv here, and indeed 
throughout the iheorv. m ariivnigat nnmerK.d results 
lies in tlie iad lii.it wliilc llie average dislorlmg /.r. 
c.\])andmg ot coiUrading ef'led oi (lissolve<i atoms on 
a lattke can In nuasured witit coiisideraldc ea.se 
and accunu'v lo the -ud ol X-ray speUroinetry, the 
muximum io<aI distorlion i.uinot as vet be deter¬ 
mined direitlv When this difficulty lues iwen over¬ 
come, (oiisideiMble Imllier progress should iiecome 
possiide. 

We mav now hncfly tonsider inler-iiM-tallK- com¬ 
pounds. rii<se arc known lo metallurgists Jrom the 
occurreme •>! certain kinds ol singular ))oints on 
cquiiiltrinm diagrams and Irom cluiraeti-ristjc features 
of miciit strui lure and ol phjsiuil properties, but 
there are a mmitier ol allovs in which the eMsleiitc 
of deiimte lompounds has hitherto been regarded as 
doubtful .^gai^, the resulLs of X-ray analy.sjs, lom- 
bined with liie indications of tlie above theory, prove 
helpful. Verv lyjucal of inler-metalhc tomjummls is 
the hod.v CtiAla found in copper-aluminium alloys. 

It is a iiaril, brittle body, lending to crystallise in 
well-formi’d long needles. Its atomic strut lure has 
been deteniiineil by Dr Owen and .Mr. Preston at the 
National I’hvsicul Laboratorv. The l.ittii e-stru< turc 
is shown in l lie accompanying diagram (Idg. 1). The 
most striking feature is that certain pains of aluminium 
atoms afiproach one anotlier wiihin a range, centre 
to centre, of only 2-42 Angstrom units. In an 
aluminium crv.sUil the luttice-constant is 4-85 A and 
the closest approach is 2-86 A, and it would Irt* quite 
impossible, bv the applitation of external pressure, 
for example, to force the atoms so closely together 
as they are. placed in the compiiund. The inferenn-, 
which is'justified i^y comparison with the known 
lattice structures of other chemical compounds, is, 
that the very, rpuch closer.approach ,o£ atoms in this 
manner, i^, ft. n. 'cha^BK^tic,,.., 

feature oi, ^ 


“ cohesion bonding ” whidi occurs in the building up 
of a crystal. It would .sectn, in the jiresent case, that 
the copper atom which is comiuned with the two 
aluminium atoms has taken awav or absorbed some¬ 
thing from the aluniiniuni iitoms whiih now allows 
them lo come much closer togetlu'r. 'ibis may well 
be the absorjition o] certain exterioi elci lions by the 
copper atom ; wliatcvci tlu' detailed inecli.ini.sm may 
be, il i>prolKil»lv the esseiuc oj chemical lonihmation, 
and luriiislMs us at once with a definite crileiion ior 
distinguishing In’tween stdiii snltilioiis and compounds. 
.\t first sight one might peiii.ips expcil that inter- 
nu'diate elasse.s ol slrueturc should be found, in which 
the inter-atomic distiimes might be oiilv sli,uiilly less 
than in the Ivqiieal soliil s(>Inlions ll our current 
views o! tlu- Sinn tore oi the atom in "shells” or 
l.ivcrs o! eli'< trims is correct, however, this sliouUl not 
1 h‘ iIk' lase : we should find eillier substam es in which 
tluTC IS nothing more than *^‘iohesion bonding’ 
without i losei ujiproaeii ot the atoms, or bodies 
in wlii^-ii the atoms are drawn doMi by a definite 
slej). 

Then is a lurther disiiin lion \\hi>h lan I'e inferred 
Irom the pre-sent theorv. In a hoily oi the solid 
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solution type, atoms of one kind are reailily replace¬ 
able hy atoms ol the other; in a cornpouml. on the 
other hand, il would be diffimll to lonreive of any 
atom lH*ing replaced by an atom ol the other con¬ 
stituent. Ill the CiiAU strut tore, lor example, it is 
.scanely possible that any ol the ahiminnim atoms 
(mild k' replaced hy a cupi>er atom. This v cry definite 
inlerence is verified hy reterence to tlie eijuilihrium 
diagrams ol alloy systems in vvhicli tvpical weU-defined 
compoumls are to be found -these i)odies never 
exhibit any appreciable aiiiount ol dissolving power 
for theii constituents. 11 we may extend this view 
to those <ases wiiii h, metallurgiially, are still legarded 
as doiihlful, i1 will at ume serve to ilassify tliem into 
compounds and solid .solutions respectively. A wcll- 
know'n group ol allovs ot tliis kind is tlie 1 opper-zinc 
aIloy.s (hra.s.ses), which exhiliit a series ol solid solutions 
gcnerallv called the alpha, beta, ami gamma phases. 
T}u;.sc are micnigraphually distinct, and vary widely 
in many ot their properties, and it has lieen thought 
that each was Inised iqion a definite chemical (nmpound 
IW'.sessing a wide range of dissolving power for copper 
and zinc. 

In one nl the jiajier.s mentioned above (May lecture) 
the writer siigges.ed that the.se txKlies need not be, 
and probably were not, based 011 definite eompourids, 
but that they would probably be found to be based 
'upo|i what mjght be termed allotrope lattices of copper. 
■In case of iron and nickel, for examplcj it is known 
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that tiif presence of a sutKcient proportion of nickel 
will maintain the iron in the face-centred cubic lattice 
of tlic gamma phase at a temperature at which, in 
the absence of niikel. iIjc iron would have reverted 
to the body-centred cul)e of ll)c aljdia phase. Presum¬ 
ably the iron remains in the gamma condition because 
in that rondition il fan retain a larger pro|)ortion of 
nickel atoms on the lattice, and because this arrange¬ 
ment involves less potential energ) than any alternative. 
In the same way il was thought that liie usual face- 
centred ciibif lattice of <upper jnight, when in tlie 
presence of more /in<- atoms than tan he carried on 
that lattice without untlue distortion, lie transformed 
into another lattice -sLill essentially a lattice ol copiKT 
—but capable ol carrying a larger nuinl>er ol zinc 
atoms, and that at a still iiighiT com onlration of zinc 
a further niodification ol the luttiic might oc<ur. 
Each .siu'cessis’c rno<hlication would, in such a <as.e. 
he exjiected to sliow'an increasing approximation to 
the hexagonal lattice of /im itself. Actual deteriruna- 
tions nf the laLlnes of the liela and gamma‘pliases 
of the c;op])er-/in( svsfem, made liy Owen and Preston 
in consctjuenee ol this suggestion, havi* eomjilctely 
vcrifii'd It. 'Idle two phases show no compound 
lattice, hut a moditled copper lattice. 

Another point of some interest in the distinction 
between solid solutions am! conijKmnds may lie liriefly 
cun.sidered. A go<j(I deal of consideration has been 
given by 'Lamm.urn - to the chemical properties of 
solid solutions, 'I'aminann’s work being based tm the 
idea of a hubstilution structure, but without reference 
to lattice distortion. Jf tins jmnciple is apiilied, 
however, an interesting I’om lusion may lie drawn, to 
which aUention was first directed by .Mr. 1 ‘reston, in 
regard to what may be termed “symmetrical” solid 
.solution,s. (n any alloy system forming a continuous 
seric.s of soliti solutirms between iwo metals, allc))s 
must occur in which the two kinds of atoms are jircscnt 
in some sirnjile ratio such as one to one, two to one, 
tlirec to one, etc. According to the p.irliciilar nature 
of the latti* e .sy.stem in each ciuse, some of these simple 
ratio.s will allmv tlie atom.s to arrange themselves in 
a periectiy symmetrical manner. Such perfiN.-tly sym¬ 
metrical atomic arrangement, however, is not Hkel) 
to be attained orajiproaelied except in .sj>ecially favour¬ 
able eircurnstunce.s. Very gradual <(*o]mg from fusion 
and a con.siderahle rate of difTusion are c.ssentials, 
but tluire is the further condition that the symmetrical 
arrangement in cpiestion .should la* a simple one. Thus 
in any lattice, an arrangement m \v!ii(h alternate 

* T.immaiiu, zmschr.f Amirg. u. AUg,tm. I hemte, July 1919. 


layers or planes of atom.s consist each exclusively of 
one kind of atom would seem to be such a simple 
arrangement. In the fare-centred cubic lattice a one- 
to-one ratio allows of .such an arrangement, all the 
atoms at the cube corners and tho.se at the centres 
of tw'O opposite faces being occupied by one kind of 
atom and the remaining four face-centres by the 
.scHond kind of atom. In such a lattii'e, another 
simple symmetrical arrangement, i^ut one less easily 
formed by the proces.s of diffusion required by the 
jirc.sent theor\'. is tliat in which all tlie face-centrcs 
are ou-upied by one kind of atom and all the cube 
corners J)y the other, this implying an atomic ratio 
of tliree to one. 

'rhe s|)e(ial interest which attaclies to such perfectly 
symmetrical arrangements is that, il fully attained, 
there will lie in such a Inltice a perfecll\- uniform 
atoniH- sjiacing. The iim.'^cquence must be, if the 
present theory is correct, a single melling-jioint and 
relatively low hardnes.s and electrical resistivity. In 
some alloy sy.stem.s, this state of affairs is so closely 
upproatlied that it becomes plainly visible on the, 
equilibrium diagram as cxjienrncntally determined, an4'; 
the pre.sence of a compound at the simple atom^/ 
ratio in question has sometimes been iiilerri’d wronglju 
actording to tlie present \ie\v. In other system/, 
where dilTusion is slow and ‘■uniform gronietriCAl 
arriingcinenl, tliereiore. is pructiially unatinniable. tre 
ideal condition is never re.ulied expennienlnll), 'iut 
the “solidus” curve show.s an inflexion towards the 
“liquidiis ” m the neighbourhood of the “s\ tnrnetrical 
ronipo.silum—in several e.xainples near the nne-to-on<i- 
rati<) of atoniK- concentralion. In some alloy systenist 
two sucii inflexions, corresponding approximately to 
two such ratios, have been observed Ahbougli tlic.se 
inflexions have become increasmgb definite in the 
l)est-deterniined diagrams, so that lli(‘y (otild not 
be a.srribed to experimental error, no ex]>lanation lia,s 
as yet ln*en olferid. 'I'he lai t tiial llase details are 
only to be seen clearly in recent diagrams, prepared 
liy methods of <*xtrenifly slow cooling of tin* alloys, 
tallies w<*Il with the requiremeul.s t)i our theor>. 

Infcreiu'es from the .substitution and lattice-distor¬ 
tion theory could be. pursued at miu’b greater length ; 
so fur, no failure nf .such an inference, when tested 
by means either of older well-establislied fact or by 
special experiment.s, lias yet been found. 'I'here is 
thus some hope that a small hut real step hu.s been 
taken towards the better imderslunding of tlie nature 
of alloys, and iiarticularly of solid solutions and inter- 
melallic compounds. 


Weather Influences in the British Isles. 

IJy C. E. P. Broc>k.s. 


''T''HE .sun is the only .source of terrestrial weather 
^ in the sense tliat tlie difference betw'een the 
amount ol solar radiation received in different Iatitudc.s 
is the driving force of tlie atmo.sjiherici-ireulation. The 
complexity of the earth's surface combined with its 
rotation about an axis introduces corresponding cc«n- 
plexities into this circulation, but H, H. Clayton con¬ 
siders that “ if there were no variation in solar radiation 


the utniosplicrir motions would establish a stable 
s\i?tcni with exchanges of air between equator and pole 
and lietween ocean and land, in w'hich the only varia¬ 
tions w'ould be daily and annual clianges .set in opera¬ 
tion by the relative motions of earth and sun; the 
existing changes we call wcathet* haye their origin 
chiefly, if not entirely, in'th^„variati£3i^Qf solar radia- 
^tiohV’ It has, bwn found'■,tlijit:.scittie pats of the 



NATURE 


835 


December 8, 1923] 

earth, especially the tropics, respond readily to these 
solar variations, while in other parts the solar variation 
is almost completely masked by secondary modifica¬ 
tions. Hence we may classify weather influences into 
two classes: solar, in which the influence of solar 
variation is directly recojinisahle, and terrestrial, 
depending on causes which at fii^t sight are entirely 
due to the influence «1 the land, sea, or atmosphere. 
These two classes shade into each other, with no 
definite line between them. 

The w'eathcr of the llritish Isles, apart from seasonal 
temperature dianges, is almost entirely terrestrial in 
its control, being dependent on the distrilnition of 
])ressure over the North Atlantii and Arctic Oceans 
and liie continent of Eiiro])e. This distrihulion is 
constantly ( hanging, and we experi(‘n('e a succession 
of “ depressions ” and “ highs w'hith jWss across or 
near these islands, l)ringing our notoriously variable 
weather, (aroful examination of a series of daily 
w’eutiuT charts sliows, liowt'xcr. that the most rapid 
(dainges arc generally only in details, the main finilurcs 
of the ])rcssur(' di^trii>uti<^n clwingmg comparati\clv 
siow'Iy. and four main tyja-.s of weather have long been 
recognisfMl. These are niimt'd after llic < ardiiml ]«>ints 
wheme blow' the winds characteristic ol tiie type- 
soutluTh’, westerly, nortiieriv, and easterly. 

In the soutliniy type, pressure is liigh o^e^ Europe 
atid low over the North Atlantic, depressions are 
continually appearing over the ocean, hut their centres 
fail to reaeli tlie British Isles, so tliat w'e are .situated 
between a depression to the west and an anticyclone 
to the ea.st. a rondittoii winch brings southerly winds 
and wann w'cather. 'i’he amount of nunfall depends 
on whether the high (jt the low' pressure ])redi)minate.s 
o\’er the British Isles ; it decreases from west to cu.«!l. 
in the westerly type, ])ressure is high in the south and 
low in the north, and depressions a])pcar from the 
Atlantic and pass rapidly castw'ard, generally along a 
track .somewliat to tin' nortli of Sc'Otlund. This tyj)e 
brings fresh we.sterly winds : sjxdls of a day or two of 
very fine weatiier alternate with spells with more or 
le.ss ram, the actual amount being least w'hen the 
stonii tracks lie farthest north. If in addition to high 
j)re.ssure to the south an anticyclone develops over 
Iceland, with a trough of low' pressure belw'iX'n, the 
depressions pass directly acro.ss the Brili.sli Isles and 
very rainy weather is experienced, somclime.s with de¬ 
structive gales. On the other hand, when the southern 
anticyclone extends so fur north as to include Orcal 
Britain, very fine weather is experienced, which, if 
prolonged, us in 1921, may give rise to a serious drought. 
A moderate development ot the westerly type forms 
about seventy per cent, of our weatlier. 

The northerly and easterb' tyjxis are more or less 
reversals of the southerly and westerly types; the 
easterly type proverbially brings us our most un¬ 
pleasant weather. These weather types may persist 
for periods varying from a few days to weeks, and 
unfortunately there is generally little means of knowing, 
when a type first become.? established, how long it Ls 
likely to continue. Some cases are more favourable, 
notably the formation of a large anticyclone centred 
directly' over the British Isles. In such a ease a long 
spell of lair'Vr^tijetis 'very pYobabl6j and w^ben.'^ 
di5tnbutiim. 'W^j'!»i^BKshe 4 ^on September 26, 1^21/ 


a long-range forecast of fair weather for the next 
fortnight over eastern and central England wa.s issued 
by the Meteorological Office, and w'as justified by 
results. The original division of weatlier into four 
types has been extended liy tlie critical analysis of long 
series of daily weather charts, the most recent classifica¬ 
tion being that mnde h\ E. («old,^ and much material 
is now available for statistical stiul\. 

An understanding of British w'cather de])ends on an 
understanding of the cause.x which lead to tlie establish¬ 
ment and modification of vvcallicr tyjich. We may 
carry the stud) a step further by reierring to the 
conflict between “ polar ’’ and “ ecjuatorial" air, 
envisaged l>y the Norw'cgiun meteorologists in their 
researches on cyclones; Init a betti-r insight into 
ultimate aiuscs is given by tlie older conception of 
“ centres of action,” according to which the dominant 
iactors in the pressure distribution arc three : the area 
of low pressure wdiich i.s gcheraliy found in the neigh- 
IxHirhood of Iceland or .southern Greenland, and 
isUenned the Icelandic minimum; the area of high 
pressure w'hich occujiies the ca.stern Atlantic near and 
.soutli of the Azores, termed the A/orcs anticyclone; 
and in winter, the area of h!gh]>rc.ssiirc wliich is centred 
in Silieria and extends in a west-south-westerly direc¬ 
tion towards the Azores anticyclone 

If wc could torecast the position and intensity of 
tliese three centres of action during an)' month, we 
should he well on the road to taie long-range weather 
forecasting. Tliat i.s not yet tlie case, hut a certain 
amount of information has been gleaned which en¬ 
courages further research. The Silterian winter anti¬ 
cyclone appears definite})' to lie due to the extreme 
“ continenlality ” wiili its low temperatures and 
hindrance to tlic ouUlow of air; it is, in fact, a “ pool ” 
of cold air. Such a continental anticyclone itself 
inlensifies the cold of winUT, and once formed is 
difficult to dislodge. There i.s nothing more favourable 
to the establishment of anticyclonic conditions than 
a covering of snow, and an extensive snowfall over 
northeni or eastern Europe early in tin* winter may 
cause a pt^rsistrnt westerly extension ol the Siberian 
anticyclone, influeniing the weather of the British Lsles 
for .several months. 

The otlier tw'o centres of action are still mure im¬ 
portant, and they are intimately connected with each 
other. When pressure i.s high at the Azores it is 
generally low near Iceland, and vice versa ; when the 
A7-ore.s anticyclone advances nortiiward the Icelandic 
minimum generally does likewi.se, hut there are excep¬ 
tions to both these rules. There have been cases, 
notably February 1895, when the di.stinction between 
the anticyclone and the depression was wiped out, 
and for a whole month pressure was higher at Iceland 
than at the A'z.ores. The exi.stence of these two centres 
of action is connected in some w'ay, not yet fully 
understood, with the general circulation of the atmo¬ 
sphere, but there can he no que.stinn that the details 
of tbeir position and intensity are modified hy local 
effects, and especially hy variations of sea tempera¬ 
ture, and in the case of the Icelandic minimum 
by the presence or absence of floating ice, and we 

* London, Air Ministry, Metcorologlca} Oflicc. Geophysical Mcniotcs, 
No. x6. Aids 10 iorecASti^: typrs of pressure diaribulion, with notes 
And tables for the iouitees yews, ZOOJ-X928. By £. Gold. London, ipso. 
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liUN'ft tq hroiiden our burvej' to include these two East Greenland current, and he found that low tern- 
factors. pcmture at Obriorsk and Turuchansk in autumn is 

Tlie primary fuct.s ulumt the circulation of the water-s followed after this interval by a larqe amount of ice cast 
ot the N'orlii Atlantic 0 < can arc huuiliar to most jicoplc, of (irmilaml. and vice versa. Thus an important factor 
and }(jr our purpose lan he jicntrali.sccl into two jiro- in our sprin^ weather is determined h\ conditioms 4A 
cesses. First, a t^re.ti in.iss ul warm surlaci* water is years pre\iousl\ in the north of .Siheria. 
tlriven vveslw'.irds near the equator hv the Trade winds. The influenees whi< h control I’riti.sh weather arc 
ullimateiy hein^i deflnini northward hy the uKasl ol : niunv and di\ersc. and it is not w'onderftil that the 
America and forinmc tlie Gull Stream , seeondlv, this | .small flmiuations ol the .stilar constant elicit no(d)\'iou.s 
warm w'ater is spread out soiuh-east f>f N'ewlounillam), l re.sp()n.se. Vet tluw cun .sometimes he triued; lor 
and is driven i aslward h\ liu-prexailinu winds low'ards j CKanijile, al limes of nurea.sed solar radiation (and 
the Euro()e.in <'oast, fonstquentlv, an\ merease in i mam .sunspots) the traiks ol depressions appear to 
the stren^lit ihe Trade wimls should he lollowed ! he on the avt'taj’c rather lurther south than with 
after u eonsiderahle inler\a} h\ a use in ihe lemjM-niture ! diminislitd radiation (and few .sunspots). From 2 to 
of the .sea north ol Si oiland Tins has \er\ little j 4A wars alter suns|K)l mii\ima the Azores antn yclone 
direct influeiue on the ti inpi mlure ol these islands, | lends ti» spread northward in summer o\er Spain and 
init it intenMl'ies the h elandi« minmnini and draws it j the l»ay ol Ihseay. or e\en over the ilritish Isli s. uivinc 
south-eastward,t ausmu low presaoeand iniu li e\i Ionic j conditions f.i\oural»Ie to droujjht. Various other solar 
acti\itv in the North Sea,* with sironi> snuth-westeily eflct.s ha\e Ik-ch suepMed in Ifntish weather, hut 
winds o\er Holland. (leniMiiv, and Henmark. and none are definite enou;;h jor use in toreiastin”. The 
northerly wiikK over Iiel.tnd Thus, 1 *. 11 . G.dlf - sameecjinlusion must apj>l\ to “ wealben vi !es ” The 
found tliat when ship-.' oliscTvation.s .showvd an m- M-.irch tor the p'lden evde in wccilhe afliite unoiisly 
creased strenelh oi the Trades diirinj' spurn* and similar in its historv to thc'sciac h for tii^BBsopher's 
summer, tlie lollowine winu r was warm ovet Holland stone* -it has nc.g hcen hnind.and we arfjjjHpfiimi more 
and Gerrnanv. hut cold uvei hel.iml and Hnnilancl ecmipc'lled to the belief that it does iioP^^t: i»ut in 


Tiiis refers to oltserv.itions over the whole* Tr.ide hell i the search lor it nuadi information <d value m other 
Unfortunalelv, diu'i t ohservalions ol tin* strcnulh ol I rc*spccts has hern accjimed. IVnochdlies m we.illicr 
the Xortli-east Tiade are dilliti.lt to ohf.un, but we | tliere undoulucdiv an*, liul ihev are usuailv eitlier sc; 
mav einplov inslead llie nuan |m*ssiire al the \/.ores. | small m amplitucie as to be c;l academic inlenvst only^ 
w'liich may be taken as a me.i'-nie of the develop- ■ or tiiey show bafllinj; < luinjiC's cjI ];liase and anijclilucle. 
merit cd the North Alkintic mitn \c Kme, with which the 1 FAen tlie c-lassaal * I>nu kner < vc le ” ol .^5 vears is 


Trade* wind is assoc i.Urd 'I'he* interval lietween the* 
occurrence of liiuh ptesstirc at the ,\z.oie*.s and ol low 
prc.s'sure neat' the Isiroes is ai>ont a year, whieli is the* 
average time recjuirc'd lor the e*ompIi*tiein ol the oevamc- 
eireulatton !)etwee*n these jioinfs 

The influence ol (loalinp nv on the pressure* ells- 
triiaition is e*tiiiallv niarke'd. The j^reat n*e-laitorv 
of the northern liemisplure* is the ,\reln' Ocean north 
of the ICurasuin eoa'-l. and deliverv is efie’ete*d by a 
current winch sets limn near Spitsbeiu'cn deiwn the 
east co.ist of Greenland and reiumi (a|>c Fare-well 
Each spriie^ tins current carries f;r<*at masses of si-a- 
ice, and in some* ve-ai-. wdlh stron;^ north-weslerlv 
winds much oi this ice is earned tei the coasts of 
le’clunel !‘'rom Jgoi to ipie; tiiere were 4.; months 
durinji wliich ice lay c;h Icel.ind lor more* than five 
consecutive davs. and in the majority ol tlu'.se months 
prossuic in Iceland ua.s more than 2 mh, above norina). 
The mean deviation of |)ressiire iroin normal durinj; 
the? whole c)f the iee‘-da\s (to the numhei ol 701) was 
-l-r>*7 mb Since* there is no n-ason to suppose that 
the' high pressure brings the ice, this result !iulieatc.s 
conclusivc-ly tiial tin* ice and liie cold .surlae-e waiter 
assofiated witii it au* effee-tive in raising the pressure 
over Iceland and pnnlm mg a northerly type of weather 
in the Uritisli Islands 

W. Weise ^ lias receiuly made a further step. The 
ice takes about 4A vears to travel from the Are*tie 
Ocean north ol Siberia, vvhe*re it is formed, to the 

* Oj the rtUlJoii Ir'Cwi'ii ! 1[ll'tll.all)Il^ in tlK’ >it(ii|jth of the Trj<lr wttul-. 
oi Ibc NintCh AtUiiitii (), < .<ii in 'iniimi i .in-l di’^uieiiics innn tho noniMl of 
tlK'wintKliDiptraltni-siii I-uinix .V>ii..tn(I.i)ti, IIim I< .\kii(L VVc[t-ttM:hap, 
vol. 18, No. 0. 

* Dir Minwirkiiiii: <I<’s }’nl,irt'iM'- iiri (>i<>iiU!idi«('ii<*u Merre nil dir oortl- 

ettlnnttsoho .ryUonaU* litttKlei'U UrrUn, /llk». vol. 30, 


einiv ree eiunisable* when we add the i.iininll oi ten 
e oiisee utive ye*ars logctlu r. and its idisolute* Uselessness 
lor loreeasting is sjiow'n by the pcisjtion ol tie* diw year 
iy2i - one vear before* a ina.\imum. The stanciiard 
de viation Irom normal of a month's rainlall in lamdon 
In altueil sivtv percent., while the vaunt ion altnhutulile 
to the llriickncT tyele is lc*ss than three ])c‘r cent .\ 
similar eriliejsm upjdies to .Sir William ileveridge's 
pe*rie»die ities in the [)rice e>f w'heut 
()<e*an c'urrents and floating ue an* thus the most 
important hectors in Uritisli w'eaUicr. Given a fore¬ 
sight ol these two elements, we could make a reasonalili^ 
gu(*ss at the general t_\i)e e;! weallier lilcelv to prevail, 
though not the c'hariges irom dav to dav. Both oc'eaii 
e'urrenls and iceiire themselves also subject to modifaa- 
tion bv pressure distrilmtion. and e on.sequcnlly we^ 
have a chain ol cause and effect connec'ling a sue cession 
oi months or seasons. We know' the nonnal oeeanic 
e*ire*ulati<m and the normal prc.ssure di.stnlaition. If 
in a given month we knew al.so tlie deviation ol pressure 
from the noniial distribution, we should lie able to 
infer the* abnonnalities w'hirb will lie firodured in the 
1 cK-eanie- eireulaUon and hene'e to calculate the pressure 
j deviatiems for the following month. If the process 
j w'ere sufheuntly well understood we could carry 0^ 
eale*uIations forw'ard long enough to give useful fofe- 
east.s; at pri'sent the sul)ject lius scarcely reached even 
the experimental stage. A large statisti^a]|^basis is 
nece.ssary, and it is only within the last few yfears that 
this has begun to be supplied by the Roseau Mondial,^ 
a compilation of monthly means of pressure, tetupera- 
turc* and ruinfali over tl^ globe. 
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Obituary. 


' Mr. T. Pridgin Teaj.k, F.R.S. 

TN the death un No\'emher 13, at the ajie of eighty- 
* tjWO, of Mr. T. Pridgin Teah*. medicine and siinitary 
science have lost a leader, and society has lost 11 very 
interesting man. 3 <”ur .some genenilions the Tcales 
had been medical practitioners in U*eds, and Mr. 
Pridgm IVale's father- of tile same name had like¬ 
wise a \eiy' large consulting practice in surgery in 
and lieyond tiie county of Vorksliire. 'J'he famih 
were in part of Huguenot descent (Pridgin^l*nijean), 
and to tiiis strain no dnuiit Pridgin Teale owed much 
of his social ciiarm and ^ivacIty. 

Of Pridgin 'I'estle’s eminence as a surgeon there i.s 
no ni'ed to speak ; for tlie partu'ulars of his professhmal 
work our readcis wili look to tlie medical journals ; 
it IS our ])lace to speak ul his as a man of scieru'e, 
and esiiecially as a reformer in sanitary ]>raclice and 
in oi'onom)- of find. J-'or twenty years he was president 
<d tile Nortii-Kastern branch oJ tlie Sanitar) In¬ 
spectors’ Association, and to that Ixid)’ he delivered 
manv addresses full of that \iguur and acute )>ractical 
intelligence .so characterista- oi him. He was as ardent 
in le.iching and persuasion as lie was ingenious in 
suggestion ami contrivum c. In his well-known fire¬ 
grate ainstrui tions it IS interesting to know that Mr. 
Teale was in intimate association, on tlic JEsthelir. 
.side, with Mr. dc Morgan. Suue tlie days of Mr. 
'IValf’s most ailive life many changes ha\c passed 
over sanitary sneme. hut among the earnest and 
inventive jnoneeis in Ihesi- subjeits. Pridgin Tcale’v 
name will sianely be forgotten. 

To his Irieiuis Pridgin 'I’e.de was one ot the most 
allrailive of men Absolutely sincere, unselfish, 
blithe, and cnlluisiastic. he was one of the most 
eharniing of (oinpanions and the most loyal and 
generous ol Iriemls, C. A. 


ilRIGADIKK-OKNKKAI, (1. Ih Pl-KKIRA. 

Ti!K death, at the age of fi!t\-eight. of Uiigadier- 
General G. K iTreira is a severe loss to Asiiiti*' 
geograph}', owing to tiie wide range of his t'hinese 
travels. He served at home in the Grenadier Guards 
until iS9<), when lie was sent on spciial service* to 
riiina and was atlached to tlie (liinese regiment in 
the British Protectorate of Wei-liai-Wei. lie accom¬ 
panied the Japam-se army in .Manchuria in 1904, and 
was military attache at I’eking from 1905-/0. 

General Pereira made good use of tlie intimate know¬ 
ledge of the t'liinese and fluent mastery of the language 
acquired during thc.se .services, in long journeys in 
China and Chinese Turke.stan. His liesl known 
expedition wa.s liis walk overland in 1921 from Peking 
to India across Tibet and through Lhasa. In llii-s 
journey he obtained much valuable infonnation, 
e.speciaUy accurate heights of some of the passes in 
eastern Tibet. In ig22hestartedonwhalwasmiendcd 
to be his last expedition, and crossed from Bhamo in 
Burma by chief road tlirouch soutb-weslem China 
to the Yangtze at Sui-fuV He descended the*Yangtze 
by boat, and i^nd of in 


Yangtze to Ytmnan-fu, wliencc in company with Dr. 
Thompson he set nut for sunllt-ea,stern Tibet in the 
liope of reaching .Amncmacliin, whicli is thought to 
1)0 the lughest peak in the Kwoii-lim Mountains, near 
the uj.per bend oi the liwung lio. He had seen this 
mountain m rt>zi, and his doscriplions led to the report 
that it might ho tlic liigficst mountain in the world. 
(onsidering. houLnor. its geographical relations, 
General IVrcira's own e.stimate ot 25,000 It. is ])robably 
more correct. The tv.otra\ cll(T.srtacl)cd .\-tun-tzekst 
August, and letters from I’ereira were lull of enthu.siasm 
iuid hope for a .successful jouriies to the Kuen-Luns. 
lie reached Vakiilo, the hieiiih mission station, well 
known as the residi-nee of ilie Alibd Desgodin.s, by 
the Halt Mines on the .Mekong, lli. last litters were 
dated there on Sepleinher 1 j, and Ins l.ilal illne.s,s was 
protaibly on tin* liorders ot aiitomnnons Tibet. 

General Tereir.t hail publKlieri lint htlle, and tho.se 
inferested m ('hme.se geogiaphy Imped that he would 
ilevote his Irisuie to a general aeeount ot his extensive 
trawls. He was an enthusiasiii adherent of the 
traditional view that tlie llim.ilaya end in Assam, 
and some of liis last letters from A-tnn-tze re-stated 
his views on that prohlem. Anuingsl his scientific 
eontnliutions was obtaining lor the Nattiral History 
Museum its seiond Cliincse skin of tin* I’anda, one of 
those intiTcsting animals living in .southern fliina the 
allinities of vvliich are Aiiieriran. 


Mg. \V, II. Drm.KV Lk .Siiuiiir, 

THF.Oeloher issue of the Vidunim NalKmlist mMains 
nnappreeinlnmol tin* life and work of Mr. W. 11, Dudley 
l.e Souel. Direelor ol the Alclhourne Zoological Gardens, 
« ho died on Septemlier (1, at the age of sixty-six. Mr. 
I,e Souel was a prominent member ol'the Field 
N'aturalists’ Chili of Victoria, and his cstetisivc travels 
over the Australum continent studying the laibits of or 
collecting native animals, birds, cte., provided material 
for numerous isapers which he contnlnited to the Club. 
In most of these the main interest centred on tlie birds, 
but other hranehes of natural hist orv were not neglected! 
lie compiled a list of Victorian reptiles inihlishcd in the 
I'ldiirian Nalurahs! ol 18K4. and was the autlior, with 
.Mr. A. H. S. J.ucas, of two standard works, ‘'The 
Animals ol Australia,” anil ” The Birds of Au.stralia.” 
In another volume, “ Wild lafe in Australia,” he 
hronghi together the ai t mints ul his many e.xpeditions 
whidi liad appeared from lime to lime in the Victorian 
Kaliirahsl and the limn, tin* organ of the Australasian 
Ornithologists’ Union, of which he was one of the 
lounders. His interest in Auslrulian ethnology led him 
to Uike part also in e.xpeditions to King I.sfand, the 
Kent Group, and to Allialross Island. Mr. Le Souef 
was an enthusiastic student of Natiiri*, who was alway.5 
willing to bring natural history before an audience 
generally illustrating his lectures by lantern .slides from 
his own photographs. For many years he was A.s.si,slant 
Director of the Melhourne Zoological Gardens, and in 
1902 he was made Director, in succession to his father. 
Under his rare the Gardens have become the most 
■important collection 01 animals in Australia. 
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Current Topics'and Events.' 


The satisfaction that has been expressed with the, 
recommendation that the Imperial Institute should 
be maintained at South Kensington is accompanied 
with a still wider regret tiiat the collections are to be 
abolished to make room for the War Museum. The 
Committee which lias made these recommendations 
appears to regard liie coller:tion.s as of use only as 
trade samples and accepts the view that those at the 
onices of the Australian agencies m the Strand are 
more useful. The Imperial Institute eollections, how¬ 
ever, arc much widc-r in tlieir scope. The Imperial 
Conference nrgi'd the need of ti.xUmded teaching of 
the geography of the I-linpire, and the Imperial 
Tn.stitute collections are unique as an illustration of 
tlie life, resourc'j’S, and sc«‘ner\' of every c'oiintrv 
within the hhnpire ft is llie only toilet turn m flroal 
Britain which can be cuiApartsl with the geograplucal 
mitscums of (lermany. 'i'hc Institute is nalurallv 
of less value to the great I >nminiuns. which can atford 
wcH-ecjinjipc'c] resc'arcli deparlmenfs and showrooms 
in the tenlrc o| I.oinlou, liuin il is to the smaller 
colonics am! dependencies Home \nstr.iha in 
pre-War times lonlnlmlod to the Instilnle onlv 
500/ p(T annum <ig<nnst io<h>/ guen bv Ceylon. 
The smnIhT ili'pimdcmi ms, ami espociallv those m the 
tropics, are in increasing need of the help that may 
he given by an Imperial (o-operalivc oigaaisation 
Emphatic tesUmoin to tiie edmational value of the 
galleries is ({noted in tlie inmonty report, m which 
New Zealand otters an mcrea.sed subsidy if they be 
maintained Tlie lolleLtions are also condemned on 
the ground'that they are onlv of value to people m 
London, a dravslsuk slnired by all national metro¬ 
politan institutions ') he leasing of the galliTU's is 
recommended as a uic.ins of raising 8<km)C jier aimuin 
for tlie general revmiues of tlic In.stitute Eor this 
amount cosLlv collections m.uJe and pi(*seiited by 
govcrnnients ami individuals are to be scrapped, and 
•a building largely laised by pri\ ate .subscriptions, and 
the site given bs tlu; ('oiriniis.sioiicr.s of tlic 1851 
Exhibition for an Impen.il scientific institution, are 
to be handed over to a War iMuseum. Mr. H. M. 
LuUlerdale, Secietary to Uu* executive council, has 
been appojnteil Acting Director pending the re¬ 
organisation oi the Institute. 

Thl Tnut’s in its issue for November 28 publishes 
a very intereslmg photograph showing the eggs of a 
deino.saur agamsl tlieir natural background; in fact, 
they can scarcely be said to have been removed from 
the beds in which they were .so happily pri'served. 
The discov'cry, ma<lc by Mr. Roy Chapman Andrews 
when exj>Ioring a ilescrt region in Mongolia for the 
American Museum of Natural History, has excited 
much inti!rest among naturalists, and it is now 
authoritatively annoimced tliat snr]>lus .sj>ecimens, 
after complete examination and description, will be 
disposed of for about 400/. apiece. Tins price cannot 
be regarded as excessive, and the sum realised will 
be used towards defraying the expenses of the ex¬ 
pedition. When placed on exhibition in.a public 
museum, the egg should certainly be accompanied by 
a copy of thb photograph, ^by the .Twwjj.'f''' 


showing its companioijs practically'i» situ. By that 
time, the scientific report on the occurrence wilt "lie 
available, and will no doubt contain all neccssarj 
illustrative material. The relationship of the deino- 
.sauna to the crocodiles and to the birds makes the 
discovery of their egg.s not in itself surprising; but 
the fact that one egg at least contains an embryc 
furnishes hope for the revelation of new links in the 
chain of reptilian descent. Public interest should 
now lie still further attracted to the fine collection ol 
deinosaurian remains m the Natural History galleries 
of tlie British Museum, at Soutli Kensington, and tc 
the admirable guide recently issued in connexion with 
them (see Nature. April 20. IQ22, p. 561). Wc can 
already t-onccive a wall-pamting in the American 
Museum of Natural I-hstory, depicting the Clobi 
region in Meso/oic limes, wUh a m.itcrnal deiuosaui 
uftcctionately bringing up its voung. 

.\MONc; the scientific berpiests of tlie l.ite lion. 
X. C. Kothschiiil, wliose deatii was referred to in 
Natuuiv of Koveiiilxir 10, p. 007, those relating to the 
(iLstiuguished naturahsl’s great collection of Siphon- 
aptcra, or lle;is, arc of special interest not onlv to 
entomologists, but also to sludtmU of-'iasect-hornc 
disease. Inchidmg as^.jt doe.s some .jo.oopjspecimcns 
of Ileus m alcohol, mieros^ie slides, 

representing in all sjiei les, ^the tollcction 

must prove of pnciiSss value to all Avho in tuture 
years desire to investigate questions conneeti'd with 
the (‘{udemtolo.gy of htihomc plague, ami its iraua- 
mission bv various s]Hx les ot fleas Althougli actnally 
presented to the Trustees of the British Museum in 
1913. the colleclion was. by arrangement, allowed to 
remain temporarily m the possession of its iomider; 
and even now a further period will (‘lapse before the 
specniK'iis, winch occupy mght large eabineU. arc 
finally installed at South Kensington. During the 
interval, the catalogue of the collection, which will 
include an illustrated description of every species 
repri-sented m it, will be conqileti'd by Dr. K. Jordan, 
the value of whose work on Siplionaptcra, as collabor¬ 
ator with the late Mr. Ibitliscluld, has obtained 
world-wide recognition. To provide for the permanent 
maintenance of the collection. Mr. Kothsclnld ha.s left 
to tlie Trustees of the British Alnsenm 10,000/. upon 
trust, in order that the income thereof may be 
utilised to pay tlie salary of a qualified custodian. In 
the testator’s will, the request is made that Mr. 
I’\ J. Cox, his assistant, should be employed in the 
latter cfijKicity. Mr. Cox is known to posse.ss a wide 
knowledge of Siphonaptera, and it was by him that^ 
at the instance and expen.se of Mr. Rothschild, tbe 
small collettion of fleas already belonging to the 
Muslim was catalogued and arranged some years 
ago. 

It is rumoured, but wc hope without foundation, 
that a suggestion has been made to the Albanian 
(kivernment that exclusive rights of excavating in 
Albania should , be assigned to French archseologists, 
with possession of 'n Con8id§n^p^;prc^t^. of the 
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right of the" Albanian Goverament to maRe sucb 
arrangemc^nta os it thinks best for the investigation 
and preserva1;ion of the antiquities of that country, 
such a course as is proposed cannot, on the face of it, 
be considered in the best interests of science. It is 
not intended to cast anj' reflection j:])on the ability 
or disinterestedness of the archiEoIogistK of France or 
any other country ; but scientific investigation should 
be free from the traniracls of nationality. The 
position in the Balkans is already one of some 
difficulty, as recent legislation m Greece has restricted 
the number of excavations which will be permitted 
to the Scliools of Archeology beyond those alrea<ly 
in being, while in Serbia concessions for excavation 
are not to be grunted at all to foreigners. In view of 
the great importance of the whole Balkan area ior 
archiEological studies, any further restnclion, such 
as tins proposal to conliiio excavation m .Mbania to 
scientific workers of one nationality only, would be 
peculiarly unfortunate 

A NiiK.i'.ssAHN’ conseiiucnce of any increased intciest 
in, and consiflciaLion of, scumceand scientific workers 
by tin* general public will lie an examination of the 
part that scienco has pLiyed in producing tlie bad, as 
w'dl ns llie good, teaturcs of modern civilisation. It 
is natural that tlie advance ol scienct' in pcnctiatmg 
the niyslcrie.s ol tlie nniverse, or its essential part m 
promoting tlie devclojinient ot material n^souri'cs ami 
making possible niecb.imcal proiluction ol com¬ 
modities necessary lor peace or war, slionlil be a 
satisfactory subject of contemplation to tlie scientific 
worker. Hut the jmblic will not onlv ask about the 
responsibility ot men ol science foi tlu' development 
oi fertilisers or ol poison ga.si's, but also what they 
think IS the relation between the present jMissible 
level of jiriidiu tnity and tlie present ilestitiition in 
every ciNilised stair. Prof. I*' Sodily antici]>aled 
such (jiicstions a.s liu'se in his “ (.’artewan Kcononins ” 
Iecture.s, arnl he developed them in a Uxiture cnlilled 
“ The Inversion of Science.” given at the Guild House. ■ 
Eccleston Siiiinro, on Thursday, November 20. He 
pointed out the strange coincidence of the perfection 
by James Watf m 1774 of the steam engine which 
was to revolutionise all the methods and possibilities 
of production, and tlie elaboration in J776 by Adam 
Smith in ” The Wi;alth of Nations ” of a sy.stem of 
economics founded on the combtious prevailing in the 
pre-scientific stage of society, which has nevertheless 
continucil to be applied, witli the result of an almost 
unlimited capacity for production that cannot be 
exercised because of a completely erroneous standard 
of values. Prof Soddy held that w'caltb mu.st ccasc 
to be reckoned by any artificial standard, whether 
of gold or of the arbitrary judgment of financial 
magnates, and be calculated on the actual or potential 
production of the nece.ssitie.s of life. 

During tlie War many unsuccessful expenments 
were tried to bring to a stop from a distance motor 
cars or aeroplanes. According to an announcement 
in La Liberti, a French engineer given practical 
proof of an invention,that enables him to stop the 
motors ol an cr a motor car at' n diHaoce 
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Qt about yards. It is quite possible that the 
emission oi very strong Hertzian waves might 
intenupt the proper functioning of magnetba at this 
distance,* bnt we cannot infer that it would be equally 
simple to stop the motor of an aeroplane in full flight 
at a distance of a few miles. In anv event the 
problem of protecting the magnetos of the motors 
from interference by .suitably screening them would 
he an easy one. 

The transmission of a broadcast programme across 
the Atlantic by the British Broadcasting Company in 
the carlv liouns of November 26 was a fairly successful 
one. From 3 to am. the B.B.C. sent out a 
concert troni London on its normal wave length and 
power. Tins was liroailcastcd again sumillaneously 
by the other Jintish stations, eneii on its own wave 
lengtli. -MI the slations, with tiie c-xception of 
Bmuingliam, Manchester, and Aberdeen, were clearly 
heard in Aineric<i During the winter months trans- 
atianlic lelejilioiu and broadcasting is generally 
hueeesstul during mght-lnne. J Hiring tlie early hours 
of No\eml«*r 27, American stations broadcasted. 
Several of them wei«* lieard in difierent places in Great 
Britain, but tlie atinosjihenes unfortunately were 
very niucli in evuletu-e and so the experiments could 
not 1)0 teganled as successful On Decenilver 22 the 
ICadio Society of Great Bnlam wil! make exiicrimcnts, 
in conjunction with American amaU'ui-s, between 
I ami AM. The Gl’O lia.s given pennis.skm to 
.some aniat**nr stations to meroase tlu'ir normal power 
(10 wafts) to looo watts (or Iheso tests 

\Vi regret i<> note an annoumement m the Du- 
ci'inber issue ol J)i\iao>'rx that this tinmhef is to be 
the last, to ajipear. All v\lio are interested in the 
spread ol a knowledgi* ami appreciation of lh« rc.sulls 
ol stientilu investigation among the general public 
will regret flic disappeuraiiu; of this publication. 
Sime It w'as founded in 1020, IJiscot’cry ha.s coil- 
.sislently maintained a high .sfapdard of .scientific 
aanraey, and ha.s jtlaeed before its readers in clear 
ami non-lechmCcd langn.igo a large numlverof article.?, 
necessarily varying considerably m mont, which were 
sclectcxl with the e.xjiress intention of keeping readers 
abreast of the late.st movements of tbougiit in the 
scicutiiic world. It was startcil nmlcr favourable 
auspii.es at a time when the events of the War had 
mH>rcss(‘<l u|K)n the public mind the value of scientific 
research from a practical point of view. Its com¬ 
mittee of management consistetl of representatives of 
the mo.st important of the scierititu- and learned 
societies, and amongst its contributors it has numbered 
some of the most promineut of the scientific men of 
the day. Yet notwithstanding these fai.ts, and not¬ 
withstanding a wide appreciation of its merits a.s a 
popular scientific pubheation, it has failed through 
lack of public support. 

It was slated m onr is.sue of December r, p. 803, 
tliat the Science Collections from the Western, 
Galleries of the Science Museum, South Kensington, 
had been reinovetl to three unfinished galleries of 
the new Science Museum building, and that one of 
. these galleries has now been thrown open to the 
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public. In tins are the following exliibite: .45- 
tronomy: Sundials, astrolabe.s, and similar instru¬ 
ments, transit instnimcnts. oijnalorials, astronomical 
photographs, telescopes, original apparatus and 
mstruinents made or used hv tJie JIers<lK*ls. Suriny- 
iti^ \ Instruments illuslrdtiiig the dc\elopment of 
the Iheoduhte and level, influrimg Kainsden’s thrcc- 
fecl tluMxloIiti, Almost the whole 

section as pnvionslv evinlnted. with a recent 
ae<}insit!fin—.1 jilaster cast of an e.irlv Korean 
rain-gauge. < hrnii-itrv ' llislornal apparatus and 
speeimens, iiuiudnig nppai.diis «jf Imrjiday ami 
(irHhani : Ilarllev's original sjxrtrograph ; replica 
of l^riestU'v's original luvgen apparatus, nuHlels of 
chemical works Opio'- Munosn)p(‘s. ti'lescojx's. 
Spectacles, polariscopi's, <'arl\’ nio\ mg-piclun' devices 
Sound: hhirlv talkiug nun him-s. ini hiding Ivlistin’s 
original ])lumogiapU, mstruinents used in sound- 
ranging U'llauv Moilels of tlowi'rs. Alxnil eighU 
per cent, of tiie Scieiuc ( ollections will be in storage 
until more space becomes available ' 

It is nimoiiTKiHl m tiu' Ttuivs that ii,ooo.iK>o Innas 
(more tlmn lOo.ooo/) w.is <oH(‘et(sl lor llu' beneht 
of French sciuuliiic laboratories on the oi-easiou ol 
'■ Pasteur Dav ” 

Dk. h'. \N' W'lLl w-W, J I*. New foumiland, pro\ hies 
an interesting running iomment on the him ])ro- 
duction ” Nanook of the .Noitli ” .it ilje Polvleclinic 
IJall, l.oiulon. Ills talk, b.is«-tl upon person.d ex¬ 
perience, lakes the phue «>f tin- 1 uslomarv {a]>tions 
and makes more real this uniomheil and unrehejrs«‘<l 
picture store of the ai Inal life of tlie I-Skiinos on the ! 
west siilo of I iig.t\.i 'Pile musaal aeconipanimeiit i 
to tixe closing scene, an Arctic lili/j-ard, enhances the 
eltecl so slionglv Dial the mi])ression of ih'solate 
brutality lasts long .tfter the vision (east's jdr 
Jdalierty’s piclurt' is .issiiredlv om* to se«* 

l,iECKNT additions to tlie National Portrait Dallerv 
include the portraits of tliiee lonner fellows of the 
Koyal Socielv. nameh • Sir Deorge llow.ird Darwm. 

K r.P (iHi 5 loi.’). Sir Henry ('hailes l-.nglefield, Pi 
(1752 18221. and Mr Piiiiip iMetealfe (17.13 iSi.S). 

The Hiixh'v nied.il of the Koval Anlhro]H)logical 
In.stitute lor the xear 1023 has Ikhmi awarded bv Die 
Council to Dr. h! Sidnev llartland. the well-known 
authority on folklore and Die author of " Primitive 
Paternity ” and other ]noncer works on social 
anthropology rnfortunatelv, the slate of Dr 
Hartland’s health m the earlier part of the vear has 
precluded luni from projianng tile Huxley niemorial 
lecture, winch it is iisiml for the rcx’ipient to deliver 
on the occ.usiiin of Du' presentation of the nu*da). 
The Huxle\- medal for tlie vear i«/24 has bis'n awarded 
to Dr. Henri \'crncau, of I’aris, hv whom the Huxley 
incmonal lecture ior ii|2} will be delivered m Novem¬ 
ber next 

Mr. josi.i'ii P.vKiuuiT lias been elcoltsl Fullerian 
professor of plnsioiogv at the Koyal Institution m 
succession to Sir .Arthur Keith. Al Ic Due de Broglie, 
Dr. C. L Guillaume, and Prof.s Debye, Kinstciii, 
Groth and von Laiic have been- elected honorary'- 
memliers of the Institution. ■' 


The British and Foreign Sailors' Society, In¬ 
corporated, The Passmore Edwards Sailors’ Palace, 
(»8o Commercial Rond, London, E14, supplies Christ¬ 
mas parcels regularly to more than 600 lighthouses 
and liglitship.s ; in addition it maintains 650 ships’ 
Iibrarii's afloat, and parcels of literature and magazines 
are regularly placed by the Society on outgoing .ships, 
thfts of literature, books, magazine.^, etc., would be 
welcomed at the Society’s headi|Liarter.s. 

Thk following olficcrs and committee of the Uni¬ 
versity of Durliam Piiilosophical Society for the 
Session 1(^23-24 have been elected: Fvefiident : 
Kt, Hon. JOarl nl Durham; \'la'-PraidciUs : Hon. 
Sir ('has. A. Parsons, Sir Thco. Morison, i.)r. T. H. 
Havelock, I.>r. H. Stroud, Prof. H. T-oiiis, and Mr. 
\V, Hall. C-oinmiiliC ■ Coiunumder ('. J Hawkes, 
Dr 11 . V A Hnscoe, Dr G. K. Goldshrough, Dr. 
|. A. SinytUc, Mr S H. Collins, and Mr. Khy.s 
Tliomas, lulttoy. Dr. (k W. Todd; Lthrarian : 
Dr F. Dradshaw; Snrf(iiric\ . Mr. J \V Hnllcrw'ell 
and Mr. B Millard GnKiths The second edition of 
the “ Dr. Theodore .Mer/, ” Memorial Number of the! 
Proceedings is now in the Press 

.Ai a meeting held in June l.ist, it was decided to'‘ 
estabhsii a memorial to Die late J’rol. A D Waller 
and .Mrs W.iller m tlie form of a^ limil hu scicnlitic 
leseardi to be administered by the Couneil of the 
London {Koval I'lee IJosjnlal) S( iiool ol .Medicine for 
Women (Nmi'UI, June 10. p SiSl Puil Waller 
was also leituriT m ])liysiologv .it St Mary's Hospital 
Medical Sthool lor nineteen ve.irs, and it is now 
pioj)used to establish .m .tdditiomil inc'inonal m the 
form of a research room, to be known .ns the W.illiT 
Keseaich LalKiralory. ni tomu'xion with tiic Pliysio- 
logie.d Dcpaitnient laige .iiul distmguislicd 
committee of Bntisii .itid tori'ign .suentit’ic workers 
has l)e<‘ii formed to carry out the meinon.d si hemes 
Subsciipiums marked imeordingiy if they ar<' intended 
for the St Mary’s Hosjnt.il Medical vScIiool memorial, 
should be sent to flie lion tn'asurei’ ot Die fund, 
Prof J Mollanbv, St Thomas’s Hospit.il Mc'diial 
School, London. S F 1 

Mr. W II liorPhKr h.is lu'im .ipjiomlecl bj the 
( ouiu il of the rniv(nsity of Leeds to he research 
chemist to the Joint Research t'omnuitee of the 
National rK.*n/.ole As-smiation and tlu' Fniversitv m 
succession to ITof. Iv C Whliiains, who resigned his 
ap|K>intiurnt on September 30. on Ills idei tion to the 
Knmsay memorial chair of chemical engineering in 
the Fiuversity of London Mr Holtert look a hrst 
ckuss at Oxford in loi.p in the final honour school of 
natural seience (clieinislrv), and was also awarded a 
n‘s('anh .scholarship at Jesus College. In lonj he 
wa.s appointed to a research fellowship of the Salters’ 
Institute of industrial chemistry. More recently, he 
has worked as research chemist to a i,am'ashirc firm 
engaged in the coal tar mdu.stn', and has also had 
e.xpenenee at H M. Imel Research Station, Greenwich. 
Mr. Hollert wdl work in the Department of Coal Gas 
and Fuel Industiies of the University of Leeds, under 
thfc supervision of-Prof. J. W. Cobj), particularly in 
^nn^ion,.with-rthe. potSflibihitifiS-' .Qi-iiicreashig the 

nrf.rmntTH'-Jirtiri'lMfrnfln rmAl.u- k- 
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Prof, A; Smithells resigned in June last the cbcdr permanent decline. No one can deny thei,t,there is 
of chemistry in the University of Leeds, •which he had leasoh for temporary discouragement of youM men 
held Vrith much distinction since, in 1886, he was who Are at present confronted ivith extracroinary 

appointed in the old Yorkshire College. His part difficulty in obtaining work. If the older,,members 

in promoting the foundation of the University of were to shut their eyes to the scriou.sneas of the 

Leeds, in bringing technological studies into relation position of junior members of the profession, tiiey 

with other work of the University, in fiirthoring would be failing in their diitv. U is the part of such 

chemistry and its techmail applications, and in IkkIics as tlie Institution of Civil Kngineers to do aU 
linking up the University with the commuiiitv it that can be done organisation, encourago'ment, 
serves, is well worthy of (.•oinincmoration, and a ami co-operation to liasteii that recoverv of the whole 
committee has bt'cn appointed to raise funds for this profession to which all look forward, 
purpose. With the money obtained it is proposed 

to have a portrait of Prof S.nithells paiiital for ^ 'ns‘n.iMions relative to 

preseiilalioii fo the Univorsih-, ami to cstaWisli in "rather U-lenraphy in f.reaf Hritam and the 

countries of Iturope and North Africa, has recolitly 
been issued by the Meteorological Office of the Air 
Ministry (M.O. 2^2, H.MS.O is hi! net), The 
details of the meteorological nu'ssage** transmitted 
by the several countries are'aiTangetl on a uniform 
plan. Times of scMiding arc explained and the 
mcirtungs of the symbols used, so that any on© 
luu'ing the suitable etpnpimiul can receive both 
reports and forecasts. ’PIk’ issue of particulate of 
the messages from ditlerenl countries is brought 
u]) to dale, ami amending notn'cs will he issued as 
rcquircrl from time to tune Purchasers of this new 
edition of the guide will be informed when fresh 
notices are issued if they notify the Director of the 
Meteorological Office Uiat they desire to receive the 
information Use can be made of im^ssages trans- 
nutted to the Meteorological Uffice ))V the aid of 
which the daily weather reports and foruqasts arc 
prepared for Uh* JVess and t)ic genera) public. In 
addition to tliLs a “ general inference ” i? issued at 
<>.15 A M and 8 V M. based on observations taken at 
iimucrous local and foreign stations as well as over 
the .Atlantic. An example is given of the “general 
interence.'' and it is staled that " the first trans¬ 
mission of tins report is made at tim words a minute 
for tlie benefit of amatimrs ’’ The message is m 
plain language, and can bo readily understood by 
others than iiieleoroiogists. 'Dio gfuieial inference 
IS in ettect u picture in words from winch a general 
survey of the prevailing and controlling weather 
amilitions can be obtained. 

Tkh annual reports of the Smithsonian Institution 
of Wasliuigton contain not only full statements of the 
In the course of his presidential address to the activitK»> of the Institution during the year,’but also 
Institution of Civil Engineers delivered on November a large general appendix wlucli con.sists of a miacel- 
6 , Sir Charles Langbndge Morgan ha<l a good deal laneous collection of memoirs covering a wide range 
to say in cnconrngeinent of the numerous young men of subjects. Thi.s appendix forms fully tliree- 
seeking to enter the civd engineering profession, often quarters of the volume for 1921. winch has recently 
with an equipment of scientific knowlwlge an<I general been issuwl, and it provides a valuable collection of 
education which would have been regarded as excep- noteworthy scientific papers issued tiunng the year/ 
tional in his own early day.s. Sir Charles traced the Many of the items are original and by American 
development of transportation in Greater J.ondon workers, while others are translations and reprints, 
during the past fifty years, and gave a number of Among the latter are: “ Cosmogeny and Stellar Evolu- 
interesting tables relating to local railways, suburban tioii,“ by Mr. J. li. Jeans, from NATURicof June 30 and 
sections of main-line railways, tramways, omnibuses, July 7, 1921 ; and “ The Age of the Eartii," by Lord 
etc.; these carried a total of 1,036,806,034 pass- Kaleigh. Prof. W. J. Soilas, Prof. J. W. Gregory, and 
enge^ injocio^and 3,i25,32i,j2Zj^, 1920, From the. Dr. Harold Jeffreys, from Natukk of October 27, ; 
devcloppi^^s ^1921. The translations included are; “The Dift* 

pf theSUrB// by A, Uaojon, from 

.w—^ < "'TK* 


ills name, and bv liis advii'c, a fellowship or scholar¬ 
ship within tlie Umvcrsitv -- two means by which 
his connexion with the Universitv will be hanihxl 
<lown to posterity. Subscriptions, made pavabic to 
the treasurer of the Smitlu‘l!s I'und. should be for¬ 
warded to Mr. A. G. I.upton. ikx*ch\vood, J<oun<lhay, 
Leeds 

Mk lb\ri. (' STANi»i.r:Y. associate curator of plants 
m the Ntilional .Museum. Smithsonian Inslitiilion, 
ha.s left Washington for Panama, where he will make 
investigations of tlu' plant lifi* fif the Canal zone an<l 
Its inuiic’diatc' vuunitv Tins work, uiulcrtaken m 
cooperation wUh the Ilepartmenl of .Agnndture, 
has for Us object tlie preparation of a dosc.nplive and 
illustrated <icec>imt oi the plants occurniig m the 
region, Jlotiniiea) e.sploration of the Isllirmis of 
Panama was liegun ulioiit 1700 by Luis .Nee, a I'Yench- 
inan, wlio accumpaiued the lamoiis navigator Mala- 
spina on lus voyage aiuuml the world. A very 
extensive colleition aKo was obtained by the Smith¬ 
sonian Biological Survey of the i’anama C.anal Zone 
in 1910 11, and more recent collectors h.ive forwarded 
to the National Museum noteworthy collections, so 
that at tlic pie.seiit time mote than 2000 species of 
plants are known Iroin the region, h’rom a Ixdamcal 
point of view IJie Isthmus lias not lieen Ihoroughlv 
ex})lore<!, however, anrl it is probable that further 
work there will increase this mimlier by 50 jier cent. 
Panama is particularly rich m palms, and has a good 
representation of orcinds and lerns. After .spending 
about two months in Puimma. Mr. Standlev will go 
to Costa l<jca to make further collections of plants. 
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Development of the Evolutionary Idea," by Brani- 
slav Petronicvics, which is a translation of the first 
chapter of Petronievics’ work, “ L'ilvolution univer- 
selle ” ; " The Hereditv of Acquired Characters,’* by 
Prof. L. Cudnot, from the Uvkup Genirale dcs Scieuccsi 
of October 15, ; “ Tiu; Indian in Idlerature,” by 

Herman F. C. U*n Fate, from papers published in the 
Dutch maga/4ni(.‘>> }}f Otd^ (1019) and IVVa/ Uidtsche 
Gids (I92<d; and ” 'I'Ik' Alimentary Kilucation of 
Children,” by Prof. Marcel Labbe, from the Hevuc 
scientifiqw of Si'ptember 10, 1921. 

The Cliristnuis leclures at the K(*yal Institution, 
which arc to l)e ilolivered this year by Sir William 
Bragg, will be piiblisliei! afterwards in lH>ok form by 
Messrs. («. Hell and Sons. IJcl., under the title, 

ConcermiiK llie Nature nl Tilings ” 

\Vk have reeeiwil horn Messrs Ogilvv and Co., 
18 Ploomsburv S<( , WC i, the British agents, new 
editions of Leit/ eatalogiu-s of imen>.scop<‘s aiuV dis¬ 
secting inuTOHcopi's and magnifiers. .Microscopes, 
objectives, magmhers, and other apparatus of all 
types are listerl, and the piirchasiT has a wide choice 
as regards both elal'oralion and price In addition, 
some interesting and instructive details arc given of 
the general projHU'ties oi objertives and evepusi'S and 
of their clussiiication 

Mlissws, C H.mO'U, oI J.J4 High liolborn, Txnulou, 
W.C t, have reeenth jsstusl a lunv classified list ol 
second-hand seieiililic instruim-iil.s (No 70) which 
they have lor disposal. The catalogue eimtains a large 
a.ssortmeiu* of .qqiaraUis, and particularly of micro- 
scopo.s, telescopes, and their accessories Among the 
astronomical telescopes (ndraclors) are a li m. 
cqnntonai and .1 7I m , both t*\‘ f-ooke, and an 8 111 by 


(Jrubb. A wireless department has been established 
by Messrs. Baker, and a list of the apparatus available, 
all of which is new, has been added to the catalogue of 
second-hand instruments. 

lx the \'‘car-book of the Royal Society of Tropical 
Medicine and Hygiene, Ses.sion 1923-24, recently 
issued, an account with illustrations is given of the 
Chalmers and M.inson memorial medals of the 
Society. The former, founded bv a donation from. 
Mrs. Chalmers, is m memory of Dr. Albert J. t^halmers; 
tlie latter, by asurpitus of a portrait fund, is in memory 
of Sir Patrick Manson The Chalmers medal is 
awarded bicnniallv, and this year lias been presented 
to M. K Koubaud, of the Pasteur Institute, Paris. 
The Manson medal is awardeil tneniu.illy, and has- 
bcc*n presented to Sir David Bruce. 

7 'hi. ('ambndge I’lulo.soplucal Society is to publisli, 
through the Caiubrulge Universitv Press, as .separa e 
.supplements to the Proceedings, tninslalimis of Dr. 
.N'lcls Bohr's present series of papers ” t.>n the 
Application of the Oiianliim Theors- to Atomic 
Structure,” I'art i of which lias already appi'ared 
in the Zi'tlsihrifl /nr Pliysik, vol xni (1023). The 
translation ol Part 1 svill I>c clo.sely followed ^ 
siniilnr transl.itioii of Part II., winth it is Iiojied will 
appear siitiultaneoiisly with the Ciermun version. 
Part 1 will deal with the fiitidanieiifal postulale.s. 
ol the quantum theory, and [^l^t II. with tin: theory 
of sene'' ''jKvtra. 

hj<K\rA In our issue ol XovemluT ii>, [) joj. m 
the K’esearch Item on tlie Karlv Pjo]»osci<ii'ans, for 
” Schlasscr ” leatl *' Si hlossor ” . December 1, p, Sob, 
in the Kesi'arch Item on tlie CheiKqili'rvgmni in 
\mphihia. hiH' 3 fnim end. for ” its lust 1 ’ ” read 
I ” i1«, fitsi -o’'’ 


Our Astroaomical Column. 


The i)i;< I'Mutu Mi-rKou Showku—M r \V. 1* 
Denning writi's • ” 'fins annual dis]ilay ol m<*teors may 
becxpectcsl on the night of Wishu-Mlav, fVeember 12, 
when it w'lll proliaiily reacli its nucvimuin mtciisily 
'Phe show’er is Msible. though it supplies very few 
meteors, during tlie iirsl we<’k of December, aiul the 
radiant point appears to lie a moving one like that 
of the August Perseids. As the m(H>n will 1 h' absent 
from the evening sUy during the early part of De¬ 
cember thi.s year, it will lie possible to watth the 
oncoming and develoiuncnt of the shower if we 
get sufTicieiitly ilear vvcatlier The position of the 
radiant on Dee. i will be af«nil oS'' -I-34'’: on Dec. 3, 
I04°T33”, on Dec 10. iKrf33‘', and Dec 15, 

1 \ 32*'. 

” Occasionallv, tlie shower proves a rich one and 
supplies about 40 or 30 meteor.s per hour, but the 
most abundant displays are usually witnessed m the 
morning lioiirs, as the radiant is then at a greater 
altitiule than in the i-arlier part of the night In 
1920, on Dec 12. the shower returnwl with con¬ 
siderable slrengtii. tliougli it does not ffjipear to have 
been well observed, m consequence of unfavourable 
weather. 

” TJie indiviilual meteors of this stream arc mmlcr- 
atoly .swift ami short, and - as they do not often 
leave streaks or train.s they are rathef diftic^t to 
record accurately, 'i'hc radiant poifit is therefore not/ 
nftpn dFHf'rniinAd as correctlvVas that,ol.lba.Pereeida 


CoMisvMo.N TO Omu'Ko.n ('hi'! Tlio iiUeiesting 
v<iriable Onucroa or Mira Cell lias been found by 
f’rof. B C« Ailken (llarv, ('oil Ohs. Bull No. 7(12) 

; to have a do.se compamou, at ihstaiici' roi", position 
angle i32'3’. The companion w'as bhiisli in colour, 
and on C.>ctober 19 was fully half a magnitude fainter 
than (he v'aruible Tlie tardv discovery of a com- 
i panion lo such a won-scrutmised star is remarkable, 

^ and suggest.s that the distance may be increasing. It 
will doubtless Ix' carefully followed in the hope of 
obtaining an orbit, winch would di'ternnne tlic raasSs 
of Mira, it IS possible, however, that tlie pair is aa 
optical, not a ph)-sical, double. 

lh<orosKr> Oksi-kvatoky in Nkw Zealand. ~ 1 'he 
Bulletin of the New Zealand .Astronomical Society 
announces tiiat the Dnivcrsity of Vale has odered a 
large telescope for astronomical observation in New 
Zealand, provided a good site can be found, the con¬ 
ditions of seeing to be testetl wuth a telescope of 6 or 
7 in. aperture, m a similar manner to the tests made 
\ l>cforo setting uj) tlie Victoria ielc.scope m British 
Columbia. 'I'he New Zealand Government has been 
approached to grant funds fur this examination, and 
has given a hoiieful reply. The difficulty appears to 
be to combine gex^ seeing with. coTLVC(ment acc^. 
Most of the, .towns are i&Rr the co^st,\ettd the seeing 
^44 pooTv -sto aiAateur 

:.v&etron(»tci^. the 
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Research Items. 


The Causal Organism of Braxy in Sheep.— 
There has been much clis])ute regarding the essential 
symptoms and the causal organism of braxy What 
may be called the old sdiool considered the <liscasc 
to be due to an anaerobic, motile, .spore - bearing 
bacillus, giving rise to an inflammatory coiulition 
of the fourth stomach IhiL the lati'st review of 
our present slate of kruiwledge, bv J)r. j P. McGowan 
[Centralbl, f. Jiahlcruil , Pnrasit., mui InfekiioH'tkr., 
Jena, Bd. qi, shows that, in face of the criticism 

of continental worlccrs and of the author himself, 
this view must lie abandoned, for feeding or inocula¬ 
tion with llie alleged causal organism fails to pnKluce 
braxv. It vvoultl also appear that the symptoms 
usnallv consuiered to he those of braw are in reality 
very rapid posl-inortem pntretaclive i hanges. Itx- 
annriation of \ t‘ry fresli c<iioases .shows the abundant 
presence in pure culture of Bnulltts hi^tthns sep/uMs 
oviuw, inoculation uith winch rr]m)dnceti the diseast*. 
and tins would indicate that lir.ixy is a livperaciite 
form of hicniorrliHgic scpticmmia. Slus*]) are pre 
disposed to attack undiT conditions ol lowered 
resistance, ollen dependent upon ilniMlic factors, 
sm h as llu' presence ol a large quantity of frosted 
grass m the Jooil, or exposure to severe day and night 
liucliMlions ol temperature. Sheep which are feed¬ 
ing poorly seldnni suIUt from the disease. an<I to this 
fact the aiithoi attributes the success of the well- 
known pig dung dreiicli and of tlu' “ vaci ines 
prepared from iion-eausal liacilh, since both treat¬ 
ments throw tlie sheep senousK out of condition 

r.Nsinis 'I'Jie {hcniistv of ni'-ulin is described in 
an .irticle 1 »\- Mr Nortnan J‘!\ers in tin' Chvniual .-fgc 
for Novi'inhcr So far baric as 1.SK5 Menng and 
Minkowski noticed that comjileU* cxtirjiation of pan¬ 
creas from ilogs was followed ^^itluii a few days by 
diabetic svinploms similar to those' ol>serve<l in human 
beings, l.efmie suggested that the jiancreas gave 
some secretion wliu.ii controlleil carlxihvilrati* nieta- 
bohsin, and this \ww gamed grouml Schafer sug¬ 
gested tile nami' “ msuline ” for the secretion pro- 
(lucLul hv e<Tl.nn groujisof stnalj cells in tlic p.men'us. 
Many altenq)!-' were made to prepare an ('xlraot cif 
tile pancreas winch on mieetion would reduce the 
blood sugar o( •( diabi’tie patient, but it w.is left for 
J.)rs Banting and Best, working under I’rof. j J B. 
Macleod at 'loroiilo Ihin ersity, to crown Ihese elforls 
with success Mr. Mvers dcscribe.s the original 
rnothod of extraction in some <h*taih and con.sulcrs 
the .sub.siujuenl inqirovcnients , he also treats of the 
punflcation, chemical properties, and of tlic other 
sources of tin- Mibstaiice. Apparcnilv. for the present, 
ox and jng pancrea.s are the only available economic 
sourcu.s It will be rccalloil tiial an article by Prof. 
J. J. K. Macleod di'scribing the action of insulin 
appeared in Natuiu- oi October 27, ]» (>25. 

Tkopic.^l Ami uk'an .Vscomyckiks. —Among the 
Ascomycetes of Tropical Aincnea are several puzding 
forms of DiseoniycctC’S. wlncli in halnt recall rather the 
Ba.sidiuinycelou.s germs, y\uricularia. Just before his 
death the late Prof. Durmul liad rcvisi'd a number 
of these forms, aiul his finding.s ha\y been publislitxl 
bv ]>r. KolamJ Thaxler, with .some notes anti two 
plates of figures atlded. The long-established gimus, 
Midotis Fr., is now' clearly characterised for tJie first 
time, whilst some other ciiruMis species, including 
some previously grouped under Cdraierites Mont, arc 
now plao©d-ili .a nw^-.fdtmed geuti8^,..Ionomjdotis < 
Durand; are descadbech 

and a 


Control of Disease in the Palmyra Palm.— 
Something of the problem involved in carrying out 
remedial methods in phytopathology is to be seen in 
the report by W. JlcJiae, appearing in the Memoirs, 
of the Department of Agriculture in India, volume n, 
No. ir, July 1023. In 1005 Pr K. J. Butler 
identified Phytophthora paUmvofa, But.L, a.s the cause- 
of tile .serious dis<*asc of the Palmyra palm, Borasius 
flahelhfcr Linn., occurring m the ^Iadras Presidency. 
This palm is of great importance to the native 
comimmitv both for its fruit and for its use aa the 
.source of a fermentable lic|uui used in the preparation 
of riwldy. For the latter purpose tlie leaves at the 
apex of the shoot are cut. Okler h'aves are some¬ 
times cut also for use either as fuel or as a source of 
fibre, (’oiiirol of the disease has involved the 
ciillmg, removal, and burning of the green tips of 
di.scased trees and then, as experience showed it 
possible, the removal of out* diseasis! leaves from 
less severely affected trees, wliicli then frequently 
recovered from the disease 'I'lie author concludes 
that, during the fifteen years in which the control 
operations which he rcMi'ws liave bi'cn m progress, 
some three-i]uartcrs of a million palms have been 
saved, and lie affirms rieliintely th.it Die disease has 
been re<hicefl from a gra\e menace m 1908 to 
a controlled problem at i 1 k' present time. The 
operations, earned out by native w'orkers under the 
supervision of a special stall Tecniited from the 
Ueveiiue Branch of the Bislncl Adimni.strRtu>n, are 
estimated to have cost 2o,o<h)/ for the period 1916- 
U)2i. (. nlil the application of the Pest Act, every¬ 

thing had to be ilone with liie acqiuc.scence and 
co-ojioratioii of tlie villagers, tlie resnlt being so careful 
an attention to piojiaganda .mcl education in the- 
reasons for remedial measures that duniiji the first; 
tw'o years’ operation of the (ompulsory clauses, 
contained m Die Pest Act only one prosecution has 
proved lU'Ces&.iry. 

Tm- TiUiOuv Ol- Isospasy —.At the meeting of the 
Koval (ieogra])lncai Society on November 12, two- 
liajiers discussing llie theory of isostasy from very 
<lixergt'nt angles were pre'^entv'd. 'J'he Iiriefer one, 

Doubts and Suggestions on 'rerrestna! kso-stasy,” by 
Captain Alberto Ak'ssio, is intuial of Mayford's. 
nu'thwl of treating Pratt's hypothesis . his assertion 
lluit the ficlil of force of giavity, being observed only 
at a llmiKsl number of ]K)mt,^. can In* produced in an* 
infinite variety of ways bv a])[)ropnate distributions- 
of density mnv Ik* assented to ; hut lie firings forward 
no arguments of suflictenl weight to explain away the 
value of Hayford’s simple genetal livqiulliesis as to the 
ilistnbutioii of density under mounlaiii or oceanic 
regions, a.s a merUis of accounting for variations in the 
gravitational fieki 'J'he sccoikI paper, on “ Abnormal 
Densities m the Hartfi’s Oust disclosed hy Amtlysis. 
of (ieodetic Data." is by Prof. \V. Buwie, f)f the United- 
States Cloasl ami Geodetic SiirvTV. who has continued 
Havfonl's isoslatic resoarclies It is a valuable and 
xnleresling resume of the ]>resenl .state of the theory, 
indicating both its nuinv siici esses atul the extent to 
which it i.s to be n'garcled as a simplification—for 
purposes of preUniinarv /tnalv.sis and computation— 
of fixe ]>robabIe real fa<’ts Tile anomalies or differ¬ 
ences of the observed gravity data from the values 
calculate!! by Hayford'.s method are shown to be much 
less than thr«c Irorn tfic value.s calculated by Bouguer's 
mctlKid, m wliici' no account is taken of the iso.static 
compeiLsation. It is also shown that the Bouguer 
anomalies increase rapidly for elevated stations, while 
;^the/MsQstatic'h ^omaiies show a purely normal 
ao, a considerable class. 
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0/ cases id which the iaostati'c anom&lies suggest 
decided departures irotrt isoatatio' equilibrium can be 
reasonably accounted for by what njay be regarded 
as a second approximation to the facts: the simple 
Hayfordian tlieory is that the* coinpensating excess 
or defect of density is distributed uniformly through¬ 
out a column ot a icrtain depth, in(le]>eiident of 
locality. Prof. Howio has slioun that ni many cases 
there is geological oMdence for the existence of 
heavier or lighter rocks (as the case may be) nearer 
the surface, atnl that these are capable of accounting 
for many of the anomalies refcrretl t<», without suj)- 
posing the isostatic coinjiensation to bo inconiplclc. 

Carhoxis.\i lo.v OK Com The I'uid Research 
Board has IS‘^llell a ri'porl (Technical J'aper Xo d) on 
“ The Steaming of Wigan Arley Coal m Vertical CJas 
Ketorts'* (li.MSO.. 'k/ net) It sets out the 
results whicfi were obtained wlien tins particular coal 
was carbonised wiLli gradually increasing <piantitic'-* 
of steam in the. (llover-We'^t Nerfic.d retorts of the 
Fuel Research Hoard’s expeiinietUal station at 
Greenwich, 'i he coal is one largely useil for gas- 
making in Lancashire, and the tests on it weiccarneil 
out “ at the re(|iiesl of tlic Preston Oas Compam'. the 
Wigan Toal anrl Iron ('onipanv, I.td, an<! Messrs. 
West's (las Jnijirovemont Compuny. Ltd , these linns 
comhiniiig to b<*ar the cost of Ions of <'oal for the 
purpose.” A large amount of detail as to the results 
obtained finds its place m the text ot liie rejiort, and 
particularly in lal)les given at tin* end, from which 
it is plum that an .ittempt has Is'cn made to secure 
as much information as [lossihle during the tt'sls for 
the guidance of gas engineers who mav be thinking 
of using this coal. It is interi-sfing to note that some 
data have been actjiiued for the luel consmnption, as 
reported thus ” '1 ho ainomit ot heat requinsl per 
ton for the cailioinsation of tins coal, including tlie 
wcnsiblc huat in the products, varied fnnn i po therms 
•'with 5 per cent steHin to therms with .:o per 

cent, steam. The mtennediatc points were not 
obtainable owing to Itie amount of heal which was 
taken up by the setting when onlv three retorts were 
in use being unknown.” 

TEMi>K«ATHiih-Mn.\SDi<iNo liSsrKi-MKSTS - A use¬ 
ful bookhd of 71 pages has been issuixl I)v the 
Cambridge ami Paul Instrument Company, in which 
a concise account is given of tlie various temperature- 
measuring instruiiienls made bv this tirm A ^KTusal 
of its contents .shows tiiat the ninnlier of useful 
devices applicable to the im-asuremenl of temperature 
is continually increasing, so that Hie user lias now 
a much wider dunce tlian heretofore. Descriptions 
arc given of dial and index thermometers, the latter 
being provided wilii an electric alarm attachment 
for ringing a bell when the IcniiM^ratiire dillers from 
that at whi<di It IS desired to work. With iMith these 
types contiiuKJUs reconls mav Iw taken on cJiarts 
by means of a moving pen In connexion with 
platinum rcsi*itance tluTmonieter-s, direct-reading 
mdicatons for ativ assigneil range are providc*d, in 
which the movements of the pointer ilepciid upon 
tlie extent to which a Wheatstone bridge is thrown 
out of balance bv the \ar\'iiig re.sistance of the 
platinum at dillerenl tempeiatiires. Thcnno-eleclnc 
•pyrometers, with base-melal and rare-inetal couples 
and suitable imlicators and recorders, are dcscnlxid ; 
a form used for measuring surface temperaturcs, and 
methods of cold-junclion control, being of special 
interest. Amongst radiation and optical pyrometers, 
a description is given of a recent pattern of the 
disappearing filament type, capable of reading to 
2100’’ C. A new feature .is the .introduction trfr- 
devices for. the automatic control 'of tempeistux^,;' 


■Contrei is effected from the indicator by means of a 
relay, which comes into-action when, the required 
temperature is reached, and operates a -rnechanisin 
which regulates the .supply from the source of heat. 
The instruments de.scribed under this head represent a 
distinct advance in temperature-measuring appliances, 

“Fishino” IN Dji.-wli.l DkfLU.NG.— Fishing is 
a term employed bv the driller to cover a multitude * 
of ditlercnt operations connected w'ith the drilling 
of oil-wells, but It IS invariably synonymous with 
trouble of some kind or other, and always calls for 
the greatest skill and ingenuity on the part of the 
operators amcerned. Technically speaking, the pro¬ 
cesses of sule-trackiiig of tools, casing, or .smviar 
obstruction, freijuenllv necessary in enicrgency, also 
come within the purview of “fishing job«.” The 
recovery of lost or ” stuck ” tools, runaw’ay tools, 
broken mpes or roils, lost or broken iMsmg. the 
removal of “ fro/.i-n ” pijie or other c»bstacle impeding 
the drilling of the well - these arc some of tlie many 
kiiuls of trouliU* experienced bv the driller lushing 
lucthoils diUer with the type oj dnlling system m 
vogue, with the effiiieiiey of Die drilling crew, and 
to a large extent according to the lounlrv in which 
the otI-Ic«‘ld IS sitti.itei! H should lie borne in mind 
that operations of this character are usually lengthy. 
le«iious. and expensive, since W'hile liiev are being 
earned out Hh* wx-il cert.iinlv cannot be earning 
anv money, toiisequenllv proibicers are beionnug 
more and more alive to Die neci-sstlv for reducing 
fishing operations to Die .ilisolule‘mininuim, by the 
em]il<)ymont of the most skilful drillers, equipped 
with the most up-to-date tools an<l devict's for 
achieving the desiied result*. Drilluig is becoming 
more and more of a sciem.e, Ii'ss ol routine manual 
laLnmr, it isDiereton- \ alual>ie to have Die advantage of 
.1 p.q»erMich <is Mi Aliieit -MilUir’s, ri'.ulou November 
1,^ before lh<* Institute of Petroleum 'rechnologists, 
dealing with the thdician-CaTi.idian pole tool tisinng 
met hods, winch provideda natural su([uel to lus previ¬ 
ous paper on the same svstein ol diilhug foi pelroleiun. 

Mi.Kd-Kv AS A Working Suusi'AN<i. I'OR Hinauv 
Fi Dili 'J'l’KHtNhs.—The possihilitie-. of the use of 
mercury in this conne.xion wiTi- discussed iii a paper 
rcail by Mr William J Ivearlou I'lpfore the Institu¬ 
tion oi Mechanical Fngmeers on November lO No 
Hind exists which |)Ossesses the ideal eomblions for a 
single Ilutd turbine ; lu-nce the- use ot iwxi Hmds—one 
having a high i>oding-poinl to be used m a high- 
temperaturc lurbme, and the other wUh a low boiling- 
jMiint to bo used m a low'-tempcraltire turbine. Mercury 
may lie usc<i for the first Hind and steam for the 
secoml. It is stated that an e.xpenmental inercur^*- 
vapour turbine has Ix-en hiall m the I’mlod State.s by 
the General IClectnc Company to the designs of Mr. 
Kinmclt, and that a second turbine has recently been 
put into oporatjou. 'I'licre does not appear to be any 
publisluxl information on the subject in (.neat Britain. 
;\ considerable amount of e.xjieriinental work has been 
done by chemists and physicists on tiie properties of 
incrciiry. but all tlie data rcipiircd for a complete 
study of the problem are not at hand. A large 
amount of research work, particularly in connexion 
with the ilelcrmination of latent heats at high tem¬ 
peratures, remains to be done.' A considerable part 
of Mr. Kcarton’s paper is taken up with a discussion 
of the properties of meR'ury, and tlic results obtained 
by many workers are reviewed. The author has 
calculated tables, giving the relation of tentperature, 
vapour pressure, sensible heat, latent heat, total heat, 
entropies ‘ of-the hquid, of .evapOTatidif.-and of the 
• mercury vapovr;.'paper, 
' ^'aad are . the 
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The Royal Society Anniversary Meeting! 

Institution of Rksearch Professorships, 1 


A T fSo L- ^ 1. »s in proportion to the totalincomes of these tiRo funds. 

ViMH n. meeting of the Royal Society It wa-s further resolved on the recomrpendation of 

" .’'O' f>><= report of the Council this Committee that the ehiet remaining part of the 

riinTt^ I r' “'* **"-■ jiresideiil Sir Charles Slier- income from the various funds he u.secl m the'?acfow- 

rington delivered his address T ie re]H)rt of the nicnt of certain Roval Society professorsliip's, these 

,,“,ne n "’“/" y ‘'‘'■“‘‘“tions to be awarded to men oiily ot proved ability tor 

niatle to the Society lor the promotion of scicntifiev, mdependcnl research ; and regidations have been 

mvestigation. These are the gift of loo.oooi. made adopted both ior the endowment of the,sc nrofessor- 


by Sir AUml Yarrow in l-'chninry last, a hwjuest 
of ^^0,000/. l)y T)r [.udwip Mood, which came to Ihe 
Society through the <le.ith of Mrs. Alonil in May last, 
500/. a year for at least live? years from the Worship¬ 
ful Company of Armourers and Hrasiers, the Fonlertoii 
gift of 20,000/. and till' bequest by Mis.s L, A. Koulcr- 
ton of tlu' residue of her estate, and tlio Mcssel 
be(]ucst of four-fifths of tlu' residuarv estate The 


adopted both lor the eudowinenl: of these profeMor- 
shijis and for the endowment of scientific research 
ill other w'ays out of tlic residue of tlie various funds. 
Detailctl regulations for ihc iidministration of these 
four funds and lor the nfipointineiil to and tenurei 
ot Royal Society rcscarcli jiroh-ssorships have been 
adopted by llie Council, and a separate Committee has 
lieen appointed to make recomineudations as to the 
adinini.strjition of the A^irrow fund. 



income from tlic present inve.stments of the four 
funds available for the cudowinefil of scientific 
research is approximately as follows: I'bulerton 
gift, 1000/. , f'oulerton bequest. 405<’/. ; Messel 
fund, I.*)?.*!/. : and A'arrow fund, 5450/. No income 
has so far been reciuved from the Mond fund, but, 
according to the terms of the will, it is aiilicipaterl 
that there will be an annual income of about 2500/. 

Upon tiie re(.<*ipt of Sir Alfred Yarrow’s gift, a 
committee was appointed liy the Ccnincil to consider 
and make recommendations as to the general use 
and administration of the Foulcrton, Mc».cl, Yarrow, 
and Mond funds. J'ollowing a recommendation of 
this Committee, the C^ouncil resolved that in the 
first place the remaining sums of 250/, to be paid 
in respect of the yet unpublished volumes of the 
Koyal- Society Catalogue of Scientific Papers ,be paid 
out of the incDshe the ^o&d Jund; and. tlAt 
this the -vB: 


Sir Charles Sherrington devoted his ■ address 
almoht entirely to an account of the institution of 
these re.secLrch professorships and the policy adopted 
l>v the Society m regard lo this means of securing, 
the advancement of natural knowledge. It is felt 
that professorshiyis endowed in the way de.scribed, so 
as to lie moVnle both as regards tiic Uiiiveraity at 
which they are held and th(' subject of research, 
are of enormously greater value than professorsMpa 
or fellowships tied for all time to a particular uni-" 
versity and a particular subject. 

The portions of the president’s address referring 
to the use of these endowments, and to the work of 
this year's medaUi.sts, are printed below in a slightly 
abridged form. 

■ I Sir CrfAR.LWs SniiRRiNGTON’s Presidential 

. ' • .^DDRESS. 

1&e-«&niversai7 cannot be out of 
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ledge,” by discovery, and as a never-failing means to 
that end, the furthering of research. A reference 
made to it at last year’s anniversary dealt particularly 
with the fimd.s at the disposal of the Society for a.ssist- 
ing that great purpose. To-day, in reviewing, how¬ 
ever brieliy, the events of Ihe past vear, the Society 
recalls with lively gratitude tlie noble gilt received 
from one of its fellows, Sir Alfred Yarrow. It is a gift 
specially directed lowai'ls thi.s same essential aim of 
tne Society’s eMstenec The terms of Sir Alfral's 
letter accoinjimu mg the donation were no less 
generous and public spirited than the gift itself I'lie 
letter stressed ” that the money be uscil to aid 
scientific workers bv atle<piate payment an<l by the 
supply of apparatus or other f.unlities. rather than to 
erect co.stly building.s.” 

The receipt ot this spleixhd gift was followi^l at no 
long interval by the arennug to tile Society of the 
valuable bequest from its jiast ieilow, the late Dr 
I-udwig Mond. 'file accession of tiu'so lumls to iJie 
means at the Society’s cjisiwisal for advancing research 
has enabled, and suggested. sfeinisation of its pro¬ 
vision for tiinl end ( finsideration was undertaken 
of some adjusted Mimme wJuTelty the <hsbursen.ents 
the Society <‘onl<l hojie to make for the fnrtl»eruig of 
research .sliould ki'cf) suitably in sight the whole ambit 
of the SocK-ty’s puiview of natural knowledge, thus 
making for advance over a wide scjentific bout. J-W 
such a plan the I'ouliTton, Messei, VaiTow' and Mond 
funds, to niontiiin llieni in their hisloiieal sequence, 
taken in conjunctuui ainl following the wislu^s ol their 
individual donors. Umd tlienisidves well The scope 
of destination of tlu’se funds extends from jihvsKs. 
chemistry, aiul engmeiTing, mi one liaml, through 
biology, to, on Llie other hand, " Medicine and such 
sciences as are cinim'rted w'ltli tlie <liscovery of tJie 
causes of <lisease and the relief of fiuman suilonng.” 
The mere scant enumeralioa of the circle of tlie nutural 
scieiice.s sdifices to show tliein as a band ol brotficr.s, 
and seeing tlieni as siicfi is to remember their rail is for 
research, anil not even solely for science’s .salie itself, 
but for tiiat ol lumianity as well 

In addition to tlie ipiestion of th<* lireadlli of field 
there renvimeil liuit also of the particular torin whicfi 
help for research might take in older to lx* best olfect- 
ivc in wJiateier field ronrlered. Th<‘ considiTation 
given to thi.s h;e been \ er>' full and tareful U will 
be recalled that from the Donalnm fund and from 
some other funds ol smalliT ainounl, and also through 
the Committee adminisiering the annual (lovernmenl 
grant, the Society is able annually to make disburse¬ 
ments helpful for apjiaratns and material in response 
to application.s in regard to particuianleinsol research 
Moreover, the Society has of resi'arch studentships 
five iu addition to liie Sorby lellowslnp. All anti 
each of these iiiu e rendered and are rendt'rmg \alu- 
able aid to scicntitic rescarcli m their several res]>cclive 
ways. Broadly taken, their de-stniation is to workers 
of promise in tlie eaiher period of their career; and 
such workers are thus provided wulli opportunity for 
proving the powers of tlieir promise Tins year, m 
addition to the above, a generous aiul public-.spiritcsl 
step taken by the >Vorshipful C'onipam of Armourers 
and Brasiers enables tlie Society to participate re- 
spon.sibly in the management of yet another ciidow’- 
nient of somewhat similar scope 

Bearing in miiul tins relatively satisfactory provrsion 
already existent for these needs and recognuung, further, 
the fw-rcaching outside provision available from 
(jovemmental and a number of public and private bene¬ 
ficiary’sources, to meet requirements of a similar kind, 
the opinion arrived at after thorough consideration 
has been that a form of help speciaUy .^Ued fo:^ imd. 
speciaUy likely to be effect||ie in advancing diacovety,- 

mA irt f.y.AAf-ii-vn f\4 4**# 


fully experienced investigators of already proven first- 
rate capacity in research. It is felt thiat increase of 
opportunity afforded to .such investigators is likely to 
attain, with a prospect of comparative certainty, its 
recompense in the achievements such investigators 
will accomplish. 

To open up facilities for this class of investi¬ 
gator would seem particularly the province of the 
Society, and one in winch it.s help could pursue 
retpnreil ilirectioiis with especmil)- whole-hearted con- 
Mclion, becau.se the Society, m virtue of its own 
organisation, has special opportunity for cognisance 
of the jxiwers and scicntillc i ircuinstances of repre¬ 
sentatives of this class of investigator. Over an 
ample liekl, and at manv points m tliat fickl, the 
Society lives in contact witli tlicir endeavours, con- 
versatit with work they have already done and often 
witJi work the)' are, in fact, prosecuUng, and could 
prosecute more fully had they increased opportunity 
for so tloing. 'J'he desnabiJitv for encouragement of 
rescarcli from the Socielv to take this kind of shape 
seems enhanced l)v cin iim'^tam I's of the present time, 
mcliuhng as tin*' [irescnt tmic does the likelihood of an 
iniTncxIiate future whicii will b<- one of anxiety for 
litiding wavs ami means. Jn institutions, university 
or other, for llu* most ])art sutfi investigators occupy 
positions to wliicJi their oj)))ortiimtios for re.search 
attach rather .is a secondan- adjunct to calls of other 
nature upon their strength and time. I’nder an 
institution’s finaiuinl stress the denuiiul made by it 
upon nicinlKTs of its stall who lian‘ multifold duiius 
other tluin researi.h, is likely to lx* mrieased in 
directions away troai reseaieh 'J liis is a sdualiun of 
hardslup in tlio investigator and of detriment and mis- 
cJiance to llu* due advance of .sciem e itsi'lf 

liisiitiitions, whether uimersity oi other, winch arc 
M'ats of learning, show lhemsei\es, m mslaiice after 
instance, desirous for their iHrsonne) to piosecutc 
rescarcli. buf also, in instance after instance, miibar- 
nussed to secure to llicni .ide(]iiai(‘ time lor doing .so. 
Vet tlic rcseardi actnuty oi these nu'ii ■-or. lor that 
matter, women—is a mam source oi that nnprove- 
menl of natural knowledge u'hicli it is tlie Society's 
great business to promote. A spring of indisjx'nsabie 
supply foi tiu* production ol new knowhsige i.s thus 
stemmed or curt.nled 'Pherefore, it is lelt that the 
SiK'iety. by securing, m co-opoialion with this or that 
particular uistitution. ample freedom ut time for a 
ihstinguished mcmiier of {in' jiersonnel tlii're to jnose- 
cnlc research un<hvideill\, may extcml a ioim of help 
toward the advance of discovery jiarticuiarly de.sirable 
and welcome It is felt that liy so doing tlie .Society 
can gear mo-st usefully its own motive helj) into the 
general existent niTmiug maciiuiery for the production 
of new scientific Knowledge. The hope is, and the 
belief is,,that its action may tiius jirnvidi* exactly a 
soiiietliing which other instiiiilions might liave special 
dihiculty m providing The action it is taking marks 
a course whidi. although entered upon tentatively and 
to be judged imally by experience, is yet inaugurated 
w'lth the ioundation of three research jirofessorships 
of ihe Society. 'I’lie regulations for tht\se appoint¬ 
ments have been drawn up with intention to give the 
jirofossors tlie utmost freedom to carrv out research in 
the way dictated hy their individual attainment, tera- 
perament, and inchnation. 'J'hc Council has not 
thought tit to insist that the professors cither shall 
teach or shall not teach ; the sole restriction laid.down 
is that to research shall their main energies be devoted. 

At the anniversary meeting last year I had the 
pleasure of referring to the appointment, tJien literally 
’..scarcely more than bne hour 0I4, of.Prof.'lStarling as 
I’Foulertofl prafessot. L Itiis Harveian 

-Ofator of the Royal Cc^eg®.of Ph.ywciaa 8 . and.'as 
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activities of the Foulerton professorship. Now at this 
present anniversary, the pleasurable privilege falls to 
me of announcing the appointments of Prof. A. Fowler 
and Mr. G. I. Taylor to the Yarrow professorshii^. 1 
may be allowed here a brief reference to tlieir work. 
1 follow the alphabetical order of their nami'S. I^of. 
Fowler is known the world over as a s])ectro.scopist 
whose researches have been of tlie greatesl value lo 
astronomy, to physics, and to chemistry'. i''ntenng 
on science first as a pupil of, and then as an a.ssislant 
to, Sir Norman Lockycr, lus earlier researches were, 
at that prov'cnance made natural, a.strophvsical m 
kind, although the .special lechnitjue which he de¬ 
veloped was a U-chimiiie of inethoils purely laboratorv. 
He achieved extraordmavy success in identifying lines 
observed in stellar .spectra with hues which he \\as 
able to reprofhice m tlie laboratory : he w;ls able thus 
to assign the lines to tlieir chemical origin. I'or 
' example, llu' origin of the baiuls which dominated the 
spectra of what were llum dt.*sinl>ed as stars of 
Secclii’s third class had been a mystery for iiiHiiy 
years. Fowler was able to siiow lliat they were dm? 
to litnnuim oxide He nccounleil for many of the 
bands in tlic sun spot spcclrtim by showing that they 
belonged lo nuignesium hvdndc. .Xgain. he inad<? 
an iiiti’n'stmg study ot llu* s]i(X'tra ol comets. The 
.sp{?ctrum of llu' head hail been observed by lionatj in 


an applied mathematician, and the Society is still 
fortunate in receiving from him frequent mathe¬ 
matical papers on hydrodynamical themes. Before 
the advent of Mr. Taylor to this field, it was almost a 
foregone conclusion that the results of mathematical 
research in a large part of hydrodynamics would not 
be confirme<l by experiments ; Mr. Tavlor has opened 
an era in which experiments and analysis give con- 
limiatoiy results. From abstract Indrbdyiiamics he 
was let! lo rescarcli m practical problems of geophvRlcs 
and metcxirology. He ha.s a distinguisht'd record in ■ 
aeronautical science, d.itmg from the time' when, 
acting as Meteorological Adviser to the Air hbree, he 
was Itxl to study th<? motion^ of the air, the caii.scs and 
etfects ot eddies and the comjdicatcd phenomena to 
which these give rise, 'riie application of inncJi of his 
work to problems connected with aircraft i.s very 
<lin*ct. As the result of matlicmatical calculations he 
designed a parachute posses.sing manv advantages in 
practice : <piite recently he lias pul>li.5ln‘d an import¬ 
ant IheorcticH! investigation as to tlie manner m 
winch the forces on a model aeroplane in a wind- 
rlmiujcl arc allei tcd by tiic eddies set up at the 
chaivnel's mouth Some contribntion.s by him have 
proved of lugh v.iUic to the theory of tlie propeller. 
He Jias taken a leading part m the development of a 
tlicory which goes far to ni?coimt for the forces of i 


iH() 4 and had been fullv studied by Huggins and ] aeroplane in terms of the circulation round it, and the 
others It remained f<ir lYof. b'owliT to make a stndv 1 series of trailing vortice.s shed from its wings. 

HI- *1'....}..... I.,...- .II. 1 , 


of t!i<‘ tail spectrum of <‘omets lie noticed first tliat 
the observed spectrum conuukxl with one which had 
been obtained m the l.iboraiory nnsnig from an im- 
purilv m lo\v-pjessui<' hydiogeo I'mally, after imicb 


Mr. Taylor has Iieen ecpi.iily succcsstul in the 
applu?ation of mathematics to eiiginecring probleni.s. 
In collalxiration with Mr. A. A. Griffiths, he was 
the first to utilise the fact that the cfpiation.s which 


effort and laborious work, tins s|H’ctrimi was found to j determine tlie torsion of an elastic bar arc identical 
originate in carbon momixide. with those rcjiresciiting tiic displaconicnt of a thin 

Wliih? these are jierhnps some of the more striking membrane stretched over a hole ot .suitable .shape 
of Prof Jbwler’s successes m tlie region of astro- j when slightly distorted l>y uniform pre.ssurc. By 


physics, be has also flom* a great <l<*al of higlilv us<?ful 
work ill adding to our knowledge of tlie .spectra of 
known terrestii.jl subslanei's. S])ccial mention maj 


inicrometijc measurements of tlie distortion of such 
a membrane, he was able lo deduce tfte torsion 
.stresses inside a bar of specified cross-socLion, a 

atmns of tho 


perliaps be nia«le ot lus stinix- ot tlie s]H‘Clrnm of procedure* having practical appJica 
scandmni, winch pioved lo be important both in j greatest importance. 


solar prominences and m sun spols, of iiKignesinm, 
m whicii he disi overed new senes ot .spectral liiu's , of 
<flrontinm. m which lie added several lnu*s lo the 
already known triple .scries , ami ol the activ<* modi- 
hcation of nitrogen discovcrc<l by the present I.ord 
Kavleigh. 

At tile time that these investigations were carried 
out, there was no reason to suppose an immediate 
future of practical importance lor there.sults obtained, 
but with the advent ol Hohr’s thcorv of atomic 
structure, tiicy have b<’ea foniid lo provnle exactly 
the materuil retpiired lor full discn.$su>ii ot the new 
theories of atomic .structure, and for the acijuisition 
of new po.sitivc know ledge as to the details ol atomic 
mechanism. I’erhaps hi.s success of most striking 
general appeal has been hi.s direct experimental proof 
that the so-called M ’uppis senes of hydrogen originate 
from helium and not from liydrogen at all. This 
re.sult mculeiiLally provided a striking confirmalioii of 
Bohr's theory of the origin of svieclra. 

In this fielii of research l^rof Fowler stands un¬ 
rivalled. Keceiitly he has licen (?xainimng the 
chango.s which take place in tiic .spiictra of elements as 
one electron after another is removed ; the results 
obtained arc of fundaincutal impfirtance. His last 
paper, on the “ .Spectrum of Trebly loni-sed Silicon," 
W'iU still be fresh lu the minds of many of our 
fellows. 

Branches of physical science other than tliiise bene¬ 
fiting by Prof. Fowler’s work hav* formed the field of 
research of the Society’s pthercYarrow professor, Mr, 
G. I. Xaylort 7 nmel%i^ 1 h 4 ^t}cs; .eDgmeer 4 itg 4 


Jii (he last Jiakonan lecture d<-liv<‘ro(I before the 
Society. Mr. Taylor, in conjunction with Miss Hlam, 
stiuliod tin? strums in a single crysLnl of aluminiuTn 
wjiou stretched to breaking point, using a most 
ingenious oombmation of muTomnlnc measurements 
and X-ray aualy.sLS, In tins wav lie was able to 
trace (be internal motions in the crystal and to 
explain the striking diilerc'uce between the fracture 
of a bar of orclimiry metal and tiiat ol u single crystal, 
such as he examined. In this, his most recent work, 
ho has opem?tl up a field which promises to be of 
lar-rcachmg importance to tlie .science of tlie strength 
of materials, and, I venture to think, of great practical 
value to the working engineer. 

The record of both of our new' professors gives 
every jusUlicalion for hoping that in the unfettered 
Irecclom of the Yarrow profr.s.sorsliips they may find the 
opportunity for still more ample fulfilment of brilliant 
work. It IS fortunate tliat they will both continue 
their researche.s in the laboratories from which their 
outstanding work has i.ssued m the past, and of the 
traditions of which their reputations already are, 
indeed, a port. 

Firuilly, may I m general terms return once more 
to summarise tliat leading motive, winch has actuated 
the launching of these new professorships. Our 
universities and other scientific institutions have 
been wont—indeed in many cases by force of circum¬ 
stance aro compelled—to regard teaeJnug as the 
primary occupation of professoriate and staff and 
.to envisage their occupation by research aa merely 
^secondary, to-their OMup^ion in routine teaching, 
tjuite deliberately - that 




848 


NATURE 


[Dkcember 8, ig23 


order of precedence of professorial function. By 
this inversion the Society of set purpose desires to 
rccopnise research as a definite profession and to 
advance, and to maintain, the principle that the 
lal>Oiirer ia worihv of his hire no less when engaged 
in research than wlioii engaged in tlans instruction. 

Yet one word more upon this subject. Munihrent 
as the gifts arc islncii tho Society hns received, 
enabling it to do what it is doing toward this tnirl 
it has at iicart, may we not venture to hope that 
the funds alrcridv io luind for that purjwjsc will 
prove but tlie aiisjucions starting-jHiint for yet others 
of similar destination. To say this is but to echo 
the concluding s(Mitciicr of Sir Alfred Yarrow’s 
memorable letter. With such aspirations, our desire 
is that in <luc course either the Jtuyal Socudy or other 
bodies tnav have it in Ihcir power to endow the> 
research of all those individuals whose life ought, 
in the best interests of the community, to be devoted 
to scientific resivirdi as the nuiin purpose of their 
life-career. 

'J'Hh Mhll.V LUSTS. 

CoPUCY Mli>ai. I’rof Horace Tyamb.—I'br iorty 
years Prof. I.aTnli has lieon recogiiiscil as one of tlie 
most pronunent and successful w<irkers in applied 
mathematics in (ir<‘af Britain He is the foremost 
authority on hy<irod\'nainics. not only in («reat Britain 
but the world over Prof. Lamb’s scientific activity, 
originally centring around the subject of hydro¬ 
dynamics, has radiated thence into most brahebes 
of physical science anrl he may be regarded as the 
outstanding representative t<i-dav of tlie school 
founded by Stokes, Kelvin, Clerk Maxwell, and 
Uayletgh. In recent years he ha.s made important 
contributions to seismology, the theory of tales, 
and other branches <»f gcopiivsics. Specially perhaps 
should btv mentioned tlie assistance he lias given of 
recent years to tlie Aeronautical Research Committee. 
Mathematical ipiestLons involved in the flow of air 
round aircraft, m the action of propellers, and the 
stresses m aeroplane struct uro, are of fundamental 
importance, but arc exceedingly difficult; and here, 
as elsewhere. Prof. Lamb’s niatiiematical skill and 
power of clear exposition have proved of the highest 
value. 

Royal Mhdal. Prof. Charles James Martin —Prof. 
Martin is distinguished for contributions botli to 
physiology' and to pathology. Investigating snake 
venoms, he differentiated two groups in virtue of 
their a(?tion. one nervous, the oliier, so to say, humoral. 
His work on licat-regulation in monotrcines threw 
light on the evolution of the thcrmotaxis of warm- 
blood animals. More recently his researche~s have 
lain in the colioidal chemistry of proteins, and 111 
protein - metabolism. .As J.)irector of the Lister 
Institute he has oontnbuled to many investigations, 
in. addition to tho>e actually issued m hi.s name. 
Thus he lias been intimately associateil with the 
inquiry into the inriuence of acci'ssory LkkI factors of 
diet in the prevennon and remedying of " deficiency'’ 

' diseases, such as scurvv and rickets, an inquiry 
the success ol \>hich may be regarded as one ol the 
.recent triumphs ol preventive medicine. 

Royal. Sir Wilhain Napier Shaw.—In the 

great advances made duimg the Last twenty-live 
years in the science of meteorology, Sif Napier Shaw 
nas been amongst the foremost pioneers. Duruig 
his twenty years’ administration at the Meteoro- 
It^ical Office, that Office saw three marked steps 
forward ; two of these were changes in its quarters;^ 
the third and greateet was the change in otitdook!' 
of the work of the Office, whereby -at assumedi^ 


the character of a scientific institution for the 
interpretation of meteorological phenomena. With 
the assistance of his scientific staff, he has de- 
vclopert the physical and dynamical aspects of 
the subject, arul has done much to concentrate’ 
attention upon the thermodynamics of meteorology, 

I wherein the motions of the w'ater-laden air are 
• interpreted as the action of a thermodynamic engine. 
His contributions to knowledge of the air and its 
ways have been largeh- responsible for changing 
the basis of meteorology from one of empiricism to 
one of science. 

Davy Mkdai.. I’rof. Herbert iircreton Baker.— 
Prof. Baker's researches in various fields of chemical 
investigation, his examination of Iiighly purified 
tellurium from various sources for the possible 
pre.sonce ol higher members ol the same group of 
elements, _ and the rcdeterminalion of its atomic 
weight, are ot outstanding merit, it is, however, 
his remarkable rescarclies ou th<! mdiicnce of traces 
of water m mollifying chemical change, whether 
of Uie nature of comhinatioii or of decomposition, 
which coTisfitute perhaps his esjieeial distinction. 
The results ohfaitwd by complete drying were as 
remarkable as they were unexpected, Ix'caiisc they 
were m diriv-t opposition to those which followed 
careful drying by usual methods. The bearing of 
JYof. Baker’s researches on tIicorie.s of clicrnical 
change is as imiKirtant as Ins conclusive experimental 
demonstrations of Hie phenomena Uumiselves. 

HnoiiLs Mlual. Dr Robert Amiris MiIHlcan.— 
Dr Millikan has long been regardcdwi one of the 
most skilful experimenters in physic^ science. He 
IS awarded the Hughes medal esjiccially for lus. 
determinations of the electronic ciiargc c and of 
Planck’s constant /c Wlien physicists wore still 
Ignorant of the value ol llie electronic cluirgc to 
within 5 per cent., Dr. Milhkan. b>' a method of the 
utmost ingenuity, arrived at the \aIiio 'L774 x 
Iv.S IL. for which he claimed an accuracy of one part 
m a thousand, a claim whicli lias stooti tlie test of 
tmu*. His <ietcnuinaUoii of /i was not only remark- 
al)lc m ilseli, but w.is of still greater value as finally 
vindicating the I’-mstcin Bohr view of the nature of 
the photo-electric phenomenon. 


University and Educational Intelligence. 

KniNBURGH.--Dr. Theobald Smith, of the Rocke¬ 
feller Institute for Medical Kesoarch, New York, 
IJnitefl States, gave an address in the University on 
Tuesday, NoveinlKir .^7, on comparative pathology. 
He empliaMscd the common basis—theoretical and 
biological- -ol human and animal pathology; the 
divergence in method.s oi treatment of human and of 
animal patients is determined in tlie case of the latter 
by economic con.siderations. He urged that individual 
treatment of animals slioiild be replaced more and 
more by preventive measures, and that future stock- 
owners should be brought to realise this by a sound 
education in the principles imderlymg di.sease. 

Liverpool. -Sir Heath Harrison, Burt., founder of 
the chair of organic chemistry in the Unis'crsity, has 
generously contributed a further sum of 2500/. to¬ 
wards the endowment of the chair. 


Dr. C. -.E. WEATFn^RBURN,' of QrncLQiid College, 
Molbouro^,'mathe- 
•“ntioB , at Christ- 
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The Annual General Meeting of the Association of 
Women Science Teachers will be held on Saturday, 
January 26, at University College, T^ondon. In the 
afternoon Miss Elies will lecture on “ The Scientific 
Interpretation of Scenen,^ ” and the meeting will he 
open to all wlio are interested in the subject. 

In London, Ontario, the corner storu^ of the new 
arts ami scumico buildings of tlie UniveTsitv of 
Western Ontario (fonnorly huown as flie Western 
Universitv of London) were laid on June i8 last 
by the Premier of the Province. 'I'he cost of the 
buildings, mure than a million dollars, is being pn>\ddc<l 
for chu'hy by grants from tiie provincial and county 
governments. 'I'he Unn ersity has grown rapidly in 
recent years, its .student enrolment (f>io) being three 
tunes as huge as before the War 

A PKOiUss-SoR ol botany and director of the bio- 
logicalliiboratorios m the llniversit\'(h)llegc, Colombo, 
Ceylon, is reijuired ( andulates should hold a first- 
class honours degree of a Pntish University, with 
botany as tin- inincipal suliject, or etjiiivalont (juah 
fications, and have a competent knowledge of plant 
physiology, with an ae(|uaintance of botany as 
applied to agriculture either as plant pathology or 
genetics, or soil biology, h'nrther mfonnation of. 
and application forms fo:. the aj)]>(>intnient are 
obtainable uiiUl December 15, iroin the Assistant 
I'rivale Secrelarv- (Vppointments), ('olonial (.)ffice, 
J.>o\vniug Street, S W.i. 'I'lie coinplctod ap]ilicatioii 
torms must be ri'lurned by Jamiarv i. 

Amos<. “ signilu-fiut uKuements in ciiv sciiool 
systems described in Mulletin .\o. 8 of H).'^ of the 
United Stales Jfiireau of i-lducation is the nuTease in 
si/e of the school fnnldings and gromuls In the 
larger cities buildings witii .: | or nioie rooms are 
begiiimug to appear lius movement is partly duo 
to tlie msislent modc'rn demand for adcipiale pro¬ 
vision in coimeMou with city schools for recreation, 
for pJivsicai Irauuug, and for pnutu-al work In 
niaiiv citu's 11 iias been found that the e.xpense 
involved in pio\idiug for ttiese activities tlie re¬ 
el iiisitc* gvmuasnims, auditoriums, manual training 
bhoyis, Iiome-ecoiiomics and .science laliora tones, 
draw'ing and modelling studios, and yilavgrouiuls, 
while maintauuug (.lass rooms on the s.iine sc-alc as 
before for ordinaTv class instruction, is prohibitive. 
The “ platoon,” or ” work-stiuiy-plav.” or” diiphcate 
school ” plan du idcs the school children of all grades 
into two groups- A and D. While those of group 
A are in the class rtioms tliosi* of group li are in 
the plavgronnds, aiulitonum, laboratories, or other 
specially efjuippcd rooms, and vice versa, so that the 
school can be run with half the number of class rooms 
required under the onhnnrv system Such schemes 
have been introduced in 53 cities, and in one of these 
more than 50 ” platoon ” scliools are eslablisheil. 

The Cincinnati ynibhc-schools psychological labora¬ 
tory is responsible for an interesting attempt to trace 
the causes of failure in first and second-grade work 
of children not clas.sified as mentally deficient. The 
experiment w'as carried out in an ” observation 
class ” of si-xtecn children from 1917 to 1921, and a 
detailed account of it has ]ust been publishctl in 
” Diagno.sis and Treatment of Young School Failures ” 
—Bulletin JSo. i of 1923, of the Washington Bureau. 
Diagnosis should, the writer declares, take account 
of the child's mental level (a,s indicated by the various 
intelligence tests), school history, state of health, 
general tnental tone and attiturle {c.g„ obsessions, 
phobiaa^wi-w, anxiety-states), and heredity. Treat¬ 
ment in the-lobservatinn ewiuM /nn{fi%rmiv in 


improvement as measured by mental tests notwith¬ 
standing that operative correction of physical defects 
such as removal of diseased tonsils and adenoids was, 
owing to parents’ objections, in no case effected and 
unfavourable iiome lYuubtions remained unchanged. 
Pleading for a widely extended development of 
psychological and medical climes and other extra- 
class-room resources, the writer remarks, ” The 
commumty-wide contacts of the school and its hold 
on the family through the child give it a strategic 
position for Ihe discovery and diagnosis of mental, 
physical, and social ills whicli no other agency can 
possibly etpiai.” 

The annual meetings of the Cteograj^hical Associa¬ 
tion will Ik* field m Hirkbeck ('ollege, London, on 
Wednestlay. 'rinir.sdav, and I'ndav, Jamiarv 2, 3, and 
•1. i<)24. 'I'he programme includes the following 
items —Jan. 2. Prof. P. Koxbv will open a dis¬ 
cussion on ” Hcgional Study in the Umversitv and 
the publication of its results ” ; Jan 3, Mr. 1.. Mac D. 
Robison will give an address dii C'eylon , Sir Richard 
Gregory will give his presidential aiidress on ” British 
('Inuale m Histone Tunes”; joint conference be- 
l\ve<’n the Koval Meteorological Society, the Geo- 
graplitcal Association, and the Science Masters' Asso- 
(.lation, to con-sider tlu* jilaec of meteorology in 
education. Sir Napier Shaw will presulc. Subjects 
of discussion • ” 'riie Place of Meteijrologieal Observa¬ 
tions in the School Course,” am) ” The Teaching of 
iVleleorology and Climatology m Schools liom (1} the 
physical and (2) the geograjilucal .staudjioint ” ; and 
M. Em <l<! Martonne. professor of geography in the 
Umversitv. Pans, will speak (m Ihighshj’on “A 
Study of Transylvania ” J.ui 4, (.imference on rail- 
w-av geography. Mr. Ale.sander Bell, Assistant (Jen- 
eral Manager, and N h! Kaihvav, m the chair. 
Opened on behalf of tlie Geograpliical Association by 
Mr T.l Rodwell jont*s and Mr C li. Fawcett. 

I.s* arising out of a suggestion juit forward by 
tJie tuiivers!tie.s Pureau of the British ICtnptrc as to 
lli(* dosirabilitv' of establishing a .scheme for the inter¬ 
change of Students hetwoi'u the I hnversiltes of Great 
Britain and America, th<* linpertal (kfilege of Science 
aiul Technology, S. Kensington, with the generous 
assistance ol two of its governors, Sir Arthur Acland 
and Sir Otto Boil, initialed as an exjierimcnt a project 
dcvsigned to altord to s(*Iecte{l fmjicnal College students 
a year's jiost-graduaie study either at an American 
university, or in Amencan works. The hope of the 
foumlcrs was that tlie awards miglit not only prove 
mutually advantageous to the students of the two 
countries, but also that a closer acquaintance would 
tend to foster a spirit of good fellowsliqi and mutual 
understanding lictwecu tlie students of the two 
countries ami the countries themselves. The original 
scheme contemplated (1 scholarships of 300^ each for 
one year, which the Tnqicria) College made 400/. a 
year, and later Sir Alfred Yarrow generously con- 
tnlmted a sum sufticient to provide .\ additional 
scholarships. In all X2 scholars were sent to America, 
10 with, iuid 2 without emoluments ; 0 of these went 
to the Massachusetts Institute of Technology, 2 to 
Columbia University, i each to Cornell, Harvard, and 
Yale Universities, and i spimt the year with the 
Teune-ssee Iron Coal and Railroad Co., and other 
works. Five of tlie .scholars were awarded the degree 
of master of science at the conclusion of the year, and 
arrangements wTremade in three cases by the American 
institution for tlKi stuilcnts to remain for a second year. 
Judging from the reports which have been received, 
the experiment has been an undoubted succe.s-s. The 
awards have been discontinued as the funds have been 
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Royal Anthropological Institute, November 6.— 
Prof. C. G. Si'hginaii, j)r{ si(i<-nt, ni the cliJiir—Miss 
M. A. Murray . 'J'lic JVrey Hi.uh'n Mcnu)iial I''und 
Excavations at l>orf,' on Nndur, Malta The ajWKhil 
Imilditif^ found l.tsl voat was tj>niplololy <;xca\aled, 
and further evcawilions woio cainoil 011 to tlio cast 
and south, 'llu- mam I'nlianco to tho ni<‘gahUiic 
onciosurc was rkarof] , oji oaoli side of the f’ateway 
was a tall «iitd just within the enrlosun* on 

each side wa.s a snial! tliamlK'r hmlt oi inegalithio 
blocks. In an aii^do of cadi oj Ihest ohanilHTs a {kiI 
of the Bron/o-.igo was found, ovidtmth in position. 
'Jhe enclosure wall curves awav Irom the main en¬ 
trance towards the south .ind west . but Uktc was 
not timi* to i.loar this com|ik‘tclv 1 he f)uter blocks 
of the a])sida! budding wi-ro^ Lud ban*; Ihcv occur 
only rouiul the w<'st end an<l Die north-west ajisc 
Orij,dnal1y, tlie\ wer<‘ ‘piobably si.x k-rd or more in 
iicight; now. howcvei, lliey aie about three letd high, 
as the tops liave been bioken oil to bring the«n to 
the level of Du* field Numbers of small Hint imple¬ 
ments were found m all parts oi tlie .site. clu<*fly in 
and near llu* .ip.sicl.d building, 'lb the west of the 
apsidal building IIk* s<j-<'.allcd “ Neohthir stratum " 
wa.s clearly m.uki'd. the (sivtli being of a different 
colour from that above .md below, and NeohDue 
potsherds o<‘( urrmg in large numlicis. As this part 
of the excavation w,is at Die boundary of the next 
held, it was not posMble to <'.oiitimic the (\cava- | 
tlun further in dial diteetion. It is ho ]«*0 that Die 1 
Maltese Clovernnu id will buy Du* lields wlmli r<inlain 
the mogalithu stnu-lnns, ami thus ensiue that .dl 
the buildings 0} iiorg ea .N.ultir in.iy be iomplet(‘lv 
excnvati'd, 

Novcnifiev 20 i’luf. (' G Si'hgnian, president, in 
the chair. L H Dudley Buxton : 'Die iiihabilaiils 
of Inner Mongtilia. 'Jhe mhabiUmts ol Inner Mon¬ 
golia may be dividuil into three classes—Mongols, 
Chinese, .iiid Mancluis, 'I'hc Mongols only .ire dis¬ 
cussed : the^' lue usually divulcd into three groups— 
the Kalnuieks, the Punats, and the true Mongols 
'Fhis classilieatiun is based on linguistic relations 
alone, 'ihe majority of the true Mongols have 
adopted till* laLinaislic form of Puddhism, but a 
numlxir of rehe.s oi Sliamamsin survive, some oi the 
ntes being slrongly reminiscent of Arctic hysteria. 
All their rites and ceremonies are in cltjse harmony 
with their geograjdiic environment, and arc closely 
related to their occupations as pa.storal nomads. 
Their physique diik-rs from Diat of the K.ihniicks 
and from ni.my oi the Ihinat tubes. They .seem lo 
stand inti'iinediaD* iK'twcen the Turkhsh inlx's of 
Central Asia, such as ilu* Tiirguls and the 'J'amnchi, 
and the Northern Chinese, although in many ways 
they are nearer Du* latter. They ]>rolxibly received 
a considerable infiltration of Westeni blood, jicrhajis 
akin to that of the Alfniic race, jxissibly at a time 
which was coiitcmporaiieons with the culture repre¬ 
sented in Fongtien by th<* Sha Kuo T’un pottcr>-. 
although the actual jicople wiio occupied this site 
seem to have been early Chinese. If we regroup the 
Mongols on the basis ot physujue, most of the Kal¬ 
mucks and many of the HuriaLs fall 111 a class akin 
to many of the T^rki tritK*s, and distinguished for 
their extremely round heads, and to form a separate 
class which will iiiqJ^c probal^ most of Die true 
Mongols and the IjpjS^|||{^ml^ssibly some of Die 
Kalmucks. Those allied to the yellow 

races, although the^ M^ ^mffifcablv have a stmiq 
white blood' in their«!ji!» 
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Physical Society, November 9.—Dr. Ale^ndcr 
Rufi-sell in the. chair.—A. L. Narayen: Scattering of 
light by carbon dioxide, nitrous oxide, and some organic 
vapours. The light seaitered latt'rally by the mole¬ 
cules of giLscs is not Lompletely polarised, but contains 
a component {loUnsfd at right anglc.s to the direction 
which IS predicted by theory tor a sjdiencal molecule, 
the two components being conveniently reterred to as 
Die “ wrong " and llic “ right ” com]U)nenls respect¬ 
ively. Siuilight was used lor illumm.iting gases and 
vajKuns. enclosed in a }omllcs.s tube. 'J’he strengths 
of Die conqKiiients were compared both by direct 
jihotometry and by jihotonudric compaiison of their 
effects on a photographic plate, i.ord Ji.iyleigh's 
results were coiilirined, particularly in Du- case of 
carlxm dioxule and lutnc oxide. The ditlereuce in 
the .scatlenng power ol lliesc two gases is loiilrary to 
the prediction ot Du* J,e\vis-l,angimnr Dieory of the 
atom -A. Ferguson On Du- iiu-asuri-nieiii of the • 
siirt.ic<* tension oi .1 small cpuintilv of lupiul If a 
small quantity ot lupiid, i c ( or less, be pl.u ed in a 
vertical capillary tulx*. ils suriace tension may be 
detenmned by applying ju'i-s'-iire to the upper end ol 
the tulKi, and me.isunng the pressure neC(*ssary to 
iorce the liquid into such a posilioii that the 
meniscus a1 the l<>\vi*r end <’j ihe tnbi is plane. 
InterJacial tensions may also be deteimmed in 
thus w.i). 

The Faraday Society, N'owmbei 12 Mr 1 -iobeil 
Dobertsou, ^m’sideut, m the diair. \ ) AUmand 

and A W. Campbell. The elei !.iodejio-.itioj^of 
inang.uiese 'Die <*k*ctJ'Oiieposltlon o! matiga^e 
liom aqueous solution.s ol its ^lulph■'lle .ind i lildride 
lias been studied, aiul the <*jJectiot <liaiigi-s m eom- 
]>o.sition of el(*i.lrolyt(*, tmient di-nsitw tiinpei.iture, 
and type oi cell jn\esDg.iled I’lue manganese in 
coliereut lorm can be piepared m sniah fpi.intity 
with a cunent etliiieiicy of ^o-^o j)e! «(.nt, but 
attcin])ts to pivpaix* laigei amounts in (oiieieut form 
were unsuuessfu!—S. Gladstone 'Die laDiodic^ 
behaviour ot alloys I’l I Iron-mekel alloys - 
A L. Norbury 'Die vohinu's oicupied i)\ tlu* solulu 
.itoms in ix*rL.iin metallic sohil solutions, and Dieir 
consequent haulciung iffetls. Wiien an element is 
distributed in solid solulion as single iitoiiis replacing 
single atoms ot the solvent in the sp:ue-latUce ol the 
latlei, the hardening offec t is, m geneiai, piojiortionnl 
to the ditfenmce m si/e ot the sulule anil solvent 
atoms 'Dus r<*l,ttionshi]^ docs not hold lu certain 
exceptional ('asc-s tor exanqile, siiu'on m copper and 
sodium in lead, which api>ear to arise when tho 
solute luLS an exceptionally strong cliemieal affinity 
lor the solvent In such uises the solute probably 
exists m solid solution in Du* form ot molecules of 
an mlernictalhe. compoumi liaving a diflerenl space- 
lattice from Dial ot Die solvent. When an element 
tonus a solid solution wiDi another element, there 
IS a contiaclion or expansion which seems to be large 
or small according to whctiier the chemical affinity, 
between the elements is large or .small—J. il Firth 
and F. S. Watson : The catalytic dci'oniposition of 
hydrogen jicroxuh* solution by blood charcoal. Blood 
charcoal ])revioxisly heated lo 120'' C. shows moderate 
catalytic activity in the decomposition of hydrogen 
peroxide solution, but the activity is considerably 
increased by previous heating in a vacuum at 
600'’ (h and 900“ C., and is still turther increa.'icd by 
previous sorption ot iodine from solution. The 
activity of an activated charcoal consists of two 
types: o activity, wliich is very rapid, but ceases 
alter a few minutes, and /3 activity;‘- wliich may 
persist for Several hours* ’<.Tn; oitiinaxy bldi^,charcoal 
• » activity is absent. into 

Buar .8omtio> Tniar ..iQvC«3:bQnisation..jAf;»vas^ the 
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activity of the charcoal considerably, and it is sug* 
gestcd that the iron acts as a spacing agent.. The 
proportion of hydrogen peroxide decomposed is 
determined by both tlie activity of the charcoal and 
the concentration of the solution.—E. E. W,alker: 
The influence of the velocity of compression on the 
apparent compressibility of powders. The influence 
01 the duration of the load on the volume ratio of 
compressed powder has been investigated, and the 
isolxiric curve has been correlated with tlie \'alue 
of the ratio resistance to impact to resistance to 
static load. The exceptional readiness with which 
powdered aininoniuni nitrate shrinks depends chiefly 
on the high value of its velocity coellicient. -L. 
Anderson : (i) An investigation of Smoluchowski's 
equation as applied to the coagulation of gold 
hydrosol. Colorimetric determinations of the rale 
ol coagulation of gold sols ]>y liydrorhlonc acid, 
potassium chloride, barium chloride, and aluminium 
chloride have been carried out, and a region of rapid 
coagulation Ls found in which Smoluchowski’s equa¬ 
tion holds fairly w<‘ll. A slower region oi coagulation 
is found m which the equation is inapjihcablc. On 
the whole, the equatiini in its present fonn is strictly 
limited to raiud coagulaiion. (2) Tlie effect of 
sucrose on the rate of congulation of a colloid by an 
electrolyte, 'i'ho loagulation of gold sols by hydro¬ 
chloric field, barium chloride, and potassium chloride 
in the presence of vfirying amounts ol suciose has 
been mvc.stigati’d It is concluded that sucrose, 
exerts a definite peplismg ellect u]>on colloidal gold, and 
also that it c.xerts a .specilie ruignnmtalion of coagula¬ 
tion in tlio case ol hy<h’c»gen and bfinuin ions over 
and above that of increasing the activity of thew* 
two loms. II exhibits apparent antagonistic action 
towards ions and gold sols Tlie i^xjieriments 
indicate in gcnei.il that the coagulating power of an 
ion IS depoiident upon its activity lallicr than upon 
it.s coneentraljoii, a conclusion winch bungs the 
typical colloid piienomenon of coagulation int<i line 
with the kinetics 0/ chemical change in lioinogeneous 
(moleculai) systems -H, }{. Paine and (.i. 'l*. K. 
Evans: A niethud of measuring the lalc ol coagula¬ 
tion of colloidal solutions over wide ranges The 
rale ot coagiil.ation of colloidal copper solutions has 
been studied for a wide range of electrolyte con¬ 
centrations by making use ol the retarding ctlect 
of .starcli. ^ ei-y rapid euagulations can thus be 
brought into the region of oi)scrvation by orduiary 
methods. A “ transformation factor ” can be obtained 
which enables one to calculate wliat the rate of 
coagulation would have been for the pure colloid. 
The results agree closely with the equation deduced 
by Frcundlich for the variation of the rate of ctiugula- 
tion with the concentration of the electrolyte, and 
confirm the existence of a inaximuin rate of coagula¬ 
tion.—J. A, V. Butler: Studies in heterogeneous 
equilibria. Pt. I. The conditions at tlie boundary 
surface.^ of crystals and liquids arc discussed with 
the view of applying .statistical methods to elucidate 
the kinetics of surface processes and to co-ordinate a 
number of different cases of heterogeneous equilibriimi. 
A molecule near the surface is under tlie influence of 
two oppo.sing attractive forces, that of tlie surface 
and that exerted by the liquid. In general, these 
result in a balance point at which the direction of 
the resultant force reverses. Suitable approximate 
•statistical equations are deduced on this basis and 
applied to the simplest cases of solubility. The 
in'tegration constants of the isochore for solubility 
calculated by means of the equatiems obtained for 
potassium, aodium. ana ;«ilv^ .chlorides;'- 

are of tbe^uffiejpcler 
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Royal Statistical Society, November 20.—Sir J. 
Athelstane Baines : Tlie International Statistical In¬ 
stitute and its fifteenth se.ssion. The International 
Statistical Institute originated at the jubilee meeting 
of the Royal StatLstical Society. During the War/ 
its work was in abeyance, with the exception of that 
carried on by the Permanent Office, which had been 
e.stablished only a short time beloie h<>.stililie.s began. 
The Institute was able to coiu’cne its fifteenth sessiofi 
to take place at linissels last October. At the re¬ 
quest ot the League of Nations, througb the Economic 
Section, jiroposals for the organisation of statistics for 
intcrnationalcomparisons were .submitted to the Insti- 
tute,and forwaided, as acloptc'd, to the l.eague. The 
subjects dealt witli wen' .statistus uf trade, of agricul¬ 
tural production, and of fisheries, (ogctlier with sugges¬ 
tions as to the use and form of index-numbers bearing 
on the economic situation. It is possible that the 
counsel (if the Institute may he sought by tlie League 
sy.stcmatically as tunc goes on, since the need of a 
quaiifusl adviser, iridejiendent, and impartial, upon 
intcmalional <jucstions involving .t stalistical basis, 
is becoming annually more apparent. 

Paris. 

Acaitemy of Sciences, NovTinl'ier 12 --M. Albin 
Haller in the cliair.— J Costantin • Tiie collection 
and culture of IVcurolus .Siiggi'stions for 

the eultivalion of this edible mitsbroom (and other 
species of Pieurolus) on waste land. -11 A, Lorenti 
and Ivdouard Herzen : 'I‘he rrlntions between energy 
and mass according to J'.rnc.sl Solvay.- E. (.). Lovett: 
A functional property of certain siiifaces. -.\nnand 
Cahen: New continued Ji.ictiuns all.ichcd to cer¬ 
tain operations - Serge Bernstein: Quasi-analytical 
luiictions. -Jean Chazy: The gravitation field of 
two fixed nuuvsi's m Die theory of relatiNity.—Carl A. 
Garabedian : method of senes - Charles Nordmann: 
'Hic “turbulence" of the wind and the flight of 
liovciing birds Dist'ussion and criticism of the 
vi('w.s ol Vasilesco Karperi on this siibjcit.—Emile 
Belot: Some consequent es ol the fact that all stars, 
including the sun. must Ji.ive passed through the 
nova pha.se.—j. Rouch : Roseau',lu:.s on shijaLs with 
tJie aid of the divergent drag This instrument, 
invented by Admiral l<on!irc)i during the War for 
iX'inoving siilunarint' mines, has been successfully 
applied to the detection ol submerged mrks in the 
neighbourhood of the port ot Brest--Rcn6 Lucas: 
Magnetic moments of rotation and molecular magnetic 
orientation — R. Ledoux-Lebard, A. Lepape, and A. 
Dauvillier : The use ol heavy ga^.es in radio-diagnosis. 
Radiogi'aphs of a trog. before and after breathing 
krypton, .show that this gas is as ojiaque to X-rays 
as the tissues of the animal.-- J.eon Guillet: TAc 
electrical resistance of commercial aluminium. The 
purest commercial aluminium has a specific resistance 
of 2-8 micro-ohms, and this increases with the amount 
of impurities. Silicon jqipe.irs to cause a greater 
increase of resistance tlian iron. Mechamcal treat¬ 
ment lias only a slight effect on the resistance.—W. 
Kuhn : Tlie decomposition of ammonia by ultra¬ 
violet light and the Law of photo-cliemical equivalence. 
The number of quanta absorbed ]icr molecule of 
ammonia is between 2 and 2*3 : this number is 
increased as the light is made more nearly mono¬ 
chromatic and is indcpondcnl of the pressure and, 
in the interval 10® and 20°, ol the temperature,— 
Pierre Bedos : Ortho-cvclohexyl-cyclohcxanol. This 
is prepared, with gooff yield, by the intcrection of 
cyclohcxene oxide and cyclohcxyl ma^e.sium 
, chloride. Only one of the two possible stereoisomers 
is obtained: other methods of preparation of this 
- ateahol ^ve given a mixture of the two isomers.— 
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P. Gaubert: Tlic determination of minerals by the 
microscopical examination of the streak left on a 
hard body. The micro.scopical examination of the 
streak 7)ro(]uced on a phalc of ground glass or quartz 
can be used as a means of rajud idcntifiaition of a 
mineral or of its constituents. It has the advan¬ 
tage of using only a minute weight of the matcnal 
without damage to the specimen —S;ihra Stcfanescu: 
The activity and correlation t>f the molars and 
maxillancs o! iiuistodons and elephants —Ren 4 
Soueges : 'Hie enibryogcny of the Plantagaceae. The 
development <jf tlie embryo m Plantago lancmlaia.— 
J. Dauvergne and Mile. T-. Weil: A method of pro¬ 
pagating by ctillings in .i sterile Inpiid medium.—J. 
Beauverie: The yellow rust of whe.it {Puctinia 
glumarum) in Henri Coupin • I'he swelling of 

seeds and the osmotic (ircssure of the medium. From 
experiments on tin: swelling of seeds in sugar solutions 
of varying concontralion it is shown that the osmotic 
pressure ol the cells ot seeds is generally high, from 
20 to 45 ntinosjilieiev, 11 Colin and 11 Belval ; The 
levulosancs in cereals Ph. Joyet-Lavergne; Tiie 
cytoj^ilasnnc stnicture of Atleltna dimidiata, a parasite 
of Scolopendra iivgiilafa —Pierre Danglard'. I'lic 
vital color.ition of the vacuolar apjiuratus in the 
marine iieridians -Jul<‘s Amar : Transformisin and 
heredity.—P. Page and K. Legendre. The lunar 
rhythms ot some ncrcidians Levaditi, S. Wicolau 
and Mile. R. Schoen : litiology of enccpliahtis. 

. Official Publications Received, 

« liBisurdHiif till'UolaniiIII iSiiivov •»! liulw. Vol K. No 4 : Flora Arftlnra. 
iiy I*iuf. Ulfttfi'i. I’mt 1 l.iibiut«s''-C'<*nilu|ih)ll.'icpa<). J’p. 

3ii'-4W), ((’hU'hUu: I'tinlm!; OlHit*) 1 « nijmiw. 

Ui’lKM'tuf till'hnUiiii'/ji Sill M y «)| Imlialm l'i‘i2 •JU. J'p. JO. (Cukiittii 
(«n\ertm«‘ii! I'rlnlinff OtliiT,) 

A huport of llii* I'lllli (/tm»fn'iiH nt tlm Knr KuHlorti Ahmh'ihi iin< nl 
'rn'lilcal Maiiii-iiii' lii l<l in MuIu.vh. Snj>fi-nil«T :J'17. l?<liV«il by Pt. 

J. W. Setmll. I'p. 00 (•Siiijjaiioji* • «in\iTmii<*iit I’linlmr oni«*«.) 

StututiKCiLi lalif 1.1*1' Oumiititti^ on lli*ri-Ucrl (;otil»«l .mil ili« 

llftNoIulion riTmimu'iiilci! liy tlm ComniiiW (ut an)i'n>li-<l liy tin* Cwuifil 
and jiHNiiHd lit till* Uioti'iiil M"i'Iiiik «l fli« Fitlb of lln- Far 

Ahhck'hiIiuii 1)1 Tropic,(! .Modionr ep. I’i. <.o\nii). 

inetit Pnntiiiic onici',) 

Foiril Uulliitin No 'ill • .Stiinnmrv of Ui'siiUh ol Traatwl kihI l'nlr<*afiil 
Kvix'itniaiit.il Hltwjtci* m ttii^ vntiwH Railway S\Hti-in'i nt Iniiin, 
brciiixlit tip to dull' Ity R s IV.traon. 1^* its. Ooveiiimioit 

C'mitriil r'n'Hf,) fi imims 

Uiilvftsity of ('.'Hiforiim JJiiili'tiii Tliml Komw, Vol In, No. 11 
Unlvi'i'ityuJ <'iili!olliiii I’libliciUiotm, Piitu i.mt ?}> M* (Itctk'-iny, 

{’al ! UnivHiHiiy ot eiilii’oTiim 

I’roacedinuR of tlm <!nmliriiin« I’tiiUiRojilncal Siwli'ly. Vol il. I’arl tf. 
Vp. fiiVl-SU’-i-Mil (('imihnrl);i., At till) L'liiwisilv ISiiNH ) } 0 « €■/ iicl. 

];ivni;fnt<)iii* (’ollt^'c. AiuiukI jtii|iort ami .Statciiu'iit. of Amount-* tor 
till'T hiii iPi.’l’|i ’} (Lfytoii, K 1 <>) 

The JlRJii-h«sti'i'Hti'tuii U***!**' Asain iHtion fortha I’lciontimi of Stmiu 
llollnr KipioMiimH, Slid tor tli*' Attammctit ol Rooiioiiiy in Mm Ajiplivatioii 
ofStraij] M»-iiiiir:uidiiiii hy (‘hti'l Kiignif-or for tlir ^on I'lj-j. j»j>, •>:i. 
(Maiu'Iieslor > 


QusECTr litOBoscoPiuAL OttiB, at T.80.-~<}. B. Barnard: Some l^bleina 
in Modiral Mloroacopy. 

iLMUH^ATlho Bkkivuekino Bonim' (at Royal Bocisty of ArU), at 8.— 
O. Hcrlmrt, U A. IvcK.imiioUmrs: Discuioiion on Bom«t Application* of 
lUiintinatinic Biijfliiri'rlnK in Pruction. . 

Rorar, Akthroi-olooical Iuktitdtk, at 8.16.—Q. Hawelt: Tlie Dnnun of 
RnllHli North Borneo. 

WKDSKSnAY, Deirmkfr li. 

iKdTiTimoN or Civil Kxr.ufEBRS (Itifortnal Meeting), at 7.—W. P. F. 
FunxluMiml, W, N. lioolh, and other*: hiHcmtslon on Tlie Lighting of 
KiM'toriiu. 

Koval Soi'iktv or Aiith, at 8 -Sir Kiaiik BaincN: Tim Preservation of 
Histone Kiiildings and Aiieient Monuinont*. 

Royai Soi-ifcTi oy MaiiHiNK (PHycbiatry SfeLioii), at 8.30.—Dr. W. L. 
Tumpktoii and hr 11. J Mtrbride: The Malaria Treatment of G.P.I. 

'i'liriiSDAy, haoMtiER 1.3. 

f/»NiiiiN MAniKMAiicAt. Soi-jiTS (ut Hoyiil AHtronnink-al Socii'ty), at 6 — 
II. R, harltuK: The Triiinimal yiniitic - -H D KIooHUnJiAn : llcpre- 
amiULmn of a Niiniber In th« Komi uii + bji^-^rti+di'i. Prof. Tadahiko 
Kiitiula: ilotiie Iii(«)nalitfpa cniiei'rniiig Ovali* and Ovaloids.—W. h. 
Motr: The Ckcnrronci* of s Liticai l>i*t«rniiiiantiil Syitcm'ifPoliiU.— 
Majoi I’ A. Miu-Maliou : ProjifTtii'H of Priini' Nimiliern dr.(hu-ed from 
th« (’niciiliis of Syiiimi-Uic KuiiotioiiH. 

(hiiU'-Siuov SotiKTV (at lloyal .Sainlury Iii>ititiit4-), at (J.-MImh Kate 
Htevciit; MyTnjiromul the World. 

iNKTiiimo.M o* Ki.EdiiH Ai- KmiiNFT'tiK at 1). IJiownlii'- I’tilverlsM 
Fuel .md Eflicisnt Ntcaiii (li’i!PiaLio*i. 

Sfh-ii-.i-i o* Dyriw amh Doi.ovuiki'i* (Dondon 8oction)(iit tlic Dyers' TTall, 
Uowgatc Hill), at 7. - A K. Woodhi'Hii Doloin Solvente and Llioir 
Applii-.'ition to Toxtilv J'lbies 

Optical SoctiTV (at Iiniierial t'otlagp of Scinnce ami TcehnoloRy), at 7.30. 
—T Smltb Thf Primary and Sccoiulary UnnHtant Magmlii-atiun 
Snrfacaa «f Thin I.wimos.-W. Swaiiic: A Mii>;i,’t''*ti'd SUndarvl Trial 
Cam and Shii|>h!Kulton jii Ojilitlialniip Policy ~U K .lohnami’ It'- 
liiiiitiiiit of an Optical Revolution Ooimtcr I>. Ikxandali. Kxhibltinn 
of the Trougiitun Dividing Biigiiia (Imiii tlm Scu'iicr Minn’iim, 
kPn-ntigt.ou) 

0110. SiauTV niK OoNirun rivs Rmru L’onikoi, axo IUcial Pro- 
«iHiv,{Kt Ktarx Hall), Ht 8.—Plot. K W. MacUndp Tin-hibi-iilinicB 
of Mental in-f.a ts 

Ikhiiiu-isof Metai -a (Dondoii Doial s»ciin*i) attd iN-^rm iios oi Rum'*K 
KoosoitvvKN (at inslitutt* ot Mnnin* KtiKiiii'i'ie, Ini ), at S - A il. 
Mnndav Soma Koiimlry Problem' 

Ro\ AL.Soi irrv orTitoi-K At Mkoiiim avuHui sr(I,ftln>iKlory Mi'oting) 
(at Dondon School of Tiopiral M>'dii irn*. KiiiNb'i*;!i (lanleiiB), at 8.1*. 

Flin>A)\ Di-muim* M. 

UoVAi. Ahikovowicai. Soi'tnr, Hi- Ill .1 11.4efTi*o Iiitornu) MoUutik 
111 HjmnI .1 M. Ullft||l‘ Tcli-scoii KifeOT lPlc (Jb)i-ct Mlais of 

High R'dativa Aji'-rlurt*. Plaskidt mni K liini'H of 

<:.ili-iiiin in O-tyjie Stars - J. 11 RkviioIiIs ' 'llic DalaclU' Dislrtliiltiuii 
of till! Siimll Sjmal and SjdieroKlid Ki'biilii- . 

iHaririTTioN or Mkc iTANtcAL JtHinsFEiiH (ltd—Pro' A U (>ibs™niid 
H. W Uakri Kxli.iii't*Valve iiiiU <'\ limlrr-Hcad Tomin’i.iDires)« nigh* 
'•l>i‘(*il PoltoJ KngiJie-* 

Malm'oukiical Socm v or I.uxdoh (at Lintiran S<ji-i«t<>), at fl, 

.IiiNioH tHHTiTiiTiftH OF KMoiHFitRa, at. 7.80 S. Hvlintih 1 C. ib'gula* 
tions fot Slni-i Fratni'd liiii!diti|.'a. 

S.lTb’liUAV, DrcKMiiitii Ifi. 

Rkii'IAh Phvchoiooica! Srx'iKTYfAnnual OrLcinl M>'i'ling)(af liniviTsity 
C’olln;*'). al —Mme H M Wells. A Nob* uti llir> IVychological 
SlKi>ilicat«'»“OftbcP'yclio*KahMiil('Uf{n.'tion -.1 Kay \ nuuI Percopvual 
IVats. 

PUBLIC LECTURES. 

.SdV’/<’i«‘h.! Dhl'KMUKll 8 

IloRNiMAN MnaKCM (Foi-pst Hill), at 3.311.—Dr. K. M Di-lf. Sunlight 
and Llfn 


Diary of Societies. 

y, Dvi KUKKR in. 

Vii'ToiiiA Inmitiitl, at 1.30. —W. DhI*- • Egyjit in tin' Iteya of Akhanatoii 
and Tiitankli.uiii'ii 

Rotal GroniiAi'iiioM Soi iktv (ai I.owther ThuIki*, Kcninngton Oorr), at 
fi.- Dr. A. 'T. Doisisoii Tlio Wink of tin- l/nn'j«ol Txlal Institute. 

Britisti I’evciim ooh-ai. Sot-irrY (ISdiicatlon Section) (Auniial (Jcniinil 
Meeting) (it London Daj ’I'luiiiing Collcjin), at .'i.Wl. Prof. Wynn- 
.Tones: Voi-H(iomil Tests In MiiNic. 

fkx'iirrT Or Ek(:!.m.ki<h, In< at t* — Aiiniml (Sancnil Mn-tnig. 

Rotal HootErv o> An-rs. at 8.- Piof. A K. Harkm • Uocent iTogt-i-aii In 
tbe Wool liiitiLstiieh (Cantor Ja'cIiiivs) (2X 

TVFfUiAY. fiiiiEMiiEn 11. 

IUHTITI TIOR or I’ETuni rtiM Tri-ilNoi iHJlHTs (nt RuvnI Hnorty of AiU*), 
at 6 30 - L. H. .McCnlhini: llie Mixlcni Rotary IhiUing HyirtA»m. 

Inotitutf or TKASaPour (Matiopolitan (Jraduate and Htiident Hocloty) 
(at liistitntioM of Klcctncal RnKliiwri*), ut »k—C Atulerson : Mlniatry 
orTransport Rfqiiiri'mnTit», with rpfrrciice to Railway Compamefi. 

IlWflTCTK OK Maiun'K Ksoinekhs, Inc., at 0 SI).—Adtoiiinm] l^iifurion 
on Pajier i-ead by K, W. Rlocksidge at the Shl}»pliig and Riip&c'erinx 
Bxlilbitioii on Life Saving AppIianraK uii Jjnrgr Poamingar Bleamnra. 

Rotal Protoorapbio Bociiett (HdentlDc and Technical Group), at?.— 
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The Problems of PasteurisatioiL, 

I N the recent National Milk Conference’Convened by 
the National Clean Milk Society at the Guildliall, 
London, the problems of pasteurisation which formed 
the subject of article.s in Nature for January 27 and 
February 3 of this year were dis<‘usscd. Pending the 
publication of fuller reports, it \vf)uld appear that not 
much additional knowledge has been acquired froni 
experimental or other investigations since those articles 
appeared. Opinion in the fonforence differed widely 
as to the wisdom of pasteurisation of cow.s’ milk under 
present enndition.s. Thus, I’rof. 11 . E. .Armstrong 
maintained that the Ministry ot Agriculture and the 
Ministry of Health were working against the public 
interc.st by “ patting pasteurisation on the back,” 
while not forcing those who heated milk to tell the 
puldic what they had done with it. Witli the emphasis 
laid in this statement on the desirability of making it 
compulsory to declare the fa(‘t of pa-steurisation and 
the temperature at which it i.s undertaken, when com¬ 
mercially practised, all hygienists will agree ; but they 
would scarcely agree witli tlic pos.silile inference that 
regulated pastcurisiiiion of milk is an evil. Other 
hygienists, like J’rofs. J. M. Beattie and H. R. Kenwood,’ 
favoured llie practice of p;isteurisation, the first named 
summarising liis views in the words that pasteurisa¬ 
tion, properly carried out, at a constant temperature 
somewhat liigher than that at present in use, would 
brmg about the de.struction nut only of tubercle 
bacilli but also ’ of all other important pathogenic 
organisms. 

Tlie problem of pure milk is complicated by the 
desirability of cheap milk, and of increase in the per 
capita consumption of milk from about a quarter of a 
pint daily to at least three times this amount. Clewi 
milk is necessarily expensive. The dangers from 
relatively uncleanly milk are reduced to a minimum by 
efficient pasteuri.sation. At the same time, improved 
sanitation of milk i.s extremely important even when 
pasteurisation is contemplated ; while conversely, oven 
clean milk produced under rigid conditions may 
occasionally cause disease unless it Ls pasteurised. 

Neither method of approach to improvement carvbe 
neglected. Dairy and milk sanitation is important ; 
but, for the efficient protection of the maftes of popula¬ 
tion living in large cities, pasteurisation is necessary. 
This pasteurisation must, however, be efficient, and to be 
efficient it must be controlled and always declared, in 
order that the circumstances in which pasteurisation 
has been carried out may be inspected. Further* 
,.m^pre, more experimental work is needed on' the 
^imous^p&fees^of'pasUurisation as to their relative 
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Facts and Fancies in Modern 
Anthropology. 

(1) TUt Evolution and Progress oj Mankind, liy Prof. 
]{. Klaatsch. Edited and Enlarged by Prof. A. 
Heilborn. Tnins]aLc«l })y J. McCabe. Pp. 316. 
(London : T. Fisher Unwin, Lid., 1023-) 254-. net. 

(2) The Racial ilislory of Man. By Prof. R. U. Dixon. 
Pp. xvx + 583 + 44 plate.s. (New York and London ; 
Charle.s Scribner's .Sons. tcj23.) 254. net. 

(3) Ancient Man in Britain, iij' D. A. Mackenzie. 
Pp. XV 1257 +lb plates. (Umdon, Glasgow and 
Bombay: Blaikic and Son. Ltd., 1922.) j2s. (><l. 
net. 

HE three anthropoh;.uists llic title.sof \vho.se works 
are gi\'en .diove lm\i a|)proarhed ])robk*rns 
relating to the origin of Ininian rai'es and td their 
civilEationii l)y totally different routes, but all ol them 
have this in (ointeon: IIk*)’ itave reached their respective 
destinations h\ gi\ing their imagimitions the free.st of 


Gegenbaur and became assistant. He had been 
assistant to Waldeyer, and from his boyhood'hod been a 
close student of Darwin and of Huxley. He came into 
European prominence towards the end of last century, 
when the late Prof. Schwalbe of Stra.sboiirg was giving 
Neanderthal man the place originally assigned to him 
by Dr, AVilliam King—that of a quite distinct species 
of humanity, .sharply marked off front all living 
varieties ot mankind. 

Khiatscli made the fossil remains of man—particu¬ 
larly of Neanderthal man — his special study, and 
puldislted long and somewhat prolix monographs on 
them. Then he l(»ok up the study ol amient stone 
implements, and pnx eeded to site.s in Belgium and 
England t<» learn at first hand their Tiatiire and 
antiquity. To liclp him to interpret the ways of 
annenl man in liiirope he set out in 1004 to live 
in contact witli the most jiriniitis'e of lu'ing race.'; 
—the aljoiigines of Australia. He ne\er ceased ^to 
extol the fine gentlemanly qualiti^ of the ahorigf®! 



reins, No one v\]if) examines the Ironlisjmre of l)ie late Australian; he persuaded himssrr llial lie detected 

Prof. ITcnnann Klaatscld.s laxjk-jds death in npb at Indo-Ocrmanie elements in tlie aborigines' speei h, and 

the age ot fiIt)-lv\o udibed German ,s< ienec of «)nc of look a particular dehulit in claiming tlie Au“*tralian 

its boldest e.xponents-- would readilx assiK-iate his burly native as the .inceslral t}j)e of the Euiopi'ari ! Much 

1)ody and pri/e-ring iace will) i.imiful speculations of tlie book licre te\iewed i.s based on e.sperunce lie 

regarding man's evolution .\or do we c.spect iTol. gained during llie three >ears spent in Auslralja. He 

Itoland B, Dixon, who holds the (Bair of anthrojM»Iogy leUirned in J907 to fill the lull eliuir of anatomy and 

at Ilarvflr(]H’ni\ersity, to use a few measurements of unllirojmlogy in the I’nisersityof Breslau, .nid to rush 

the skull as fairy wand.s wherewilli to rear wonderful about tlie eoiilinent of Euro}'K“ to .see the latest find of 

tmthropologicai eusties in tlie air of long past agc.s. f(;.ssil man. Jlc wa.s s(jon in (lie .sand-j>il ol iMauif,^ 

His casLle.s, we lenr. like lliose wBieli <-lnldren build on wlien tlie Ilcidellwig jaw was found ; he wa.s in the 

the sands, arc doomed to disap])ear as the incoming Dordogne when hi.s Swiss friend, Hauser, uncovered 

tide of reason flows over them—but of tiiis, more anon, fossil remains of man at Le Moustier and at Combe 

There can be no doulit that Dr, Donald A. Mackenzie’s ('apclle; he went to Agram to .see the lemains dis- 

imagination i.s u jiart ot himself; he is a student of covered at Krapina. With .such a record we c'annut 

Celtic literature, of Egsptian mythology, ot primitive turn down lightly the opinions ol tins robust and 

folk-lore. lie lias that invaluable ((uality,denied to men industrious German prolc.ssor. 

of strictly scientific'training, oi entering the primitive Prof. Klaatsch was a vigorous exponent ui evolution, 
humah mind, seeing the w'orld through its cye.s, and but as regards the origin of human races he held certain 

understanding its modes of reascjning. He has used jxeculiar opinions, to which he first gave e.xpression 

his gifts and training in drawing a word-picture of after making a detailed c.xaminatiun of the fossil re- 

ancient man in Britain and the sort of life he lived. mains of Neanderthal man. He found that tliis extinct 
(1) Prof. Klaatsch’s book, fmislicd and edited l)y his species of mankind shared man)’ minor characters with 

'^'friend, Prof. A. Heilborn, and translated into English the gorilla, and to account for the common heritage he 

by Mr. Joseph McCabe, contains a popular account framed the conception lliat they were co-descendants 

Of the opinions he had formed relating to the origin of from an ancestral stock of ape-men. For reasons which 

man and his mind; to tlie beginnings of his speech, be never made quite clear, he linked the Negro race 

his morals, hi.s weapons, his home, an^ his societic.s. on to the Gorilla-Keandcrthal stem. He further sup- 

However much one may re.sent the brusque way in posed, without a scrap of evidence, that these ancestral 

ttvhich this German professor has brushed aside the ape-men were in our modern, sense more man-like than 

/acts and opinions of most of hi.s contemporaries, and ^ape-like, aftd while thejgbrilla fell away|bwkTd|!a^om 
the dogmatic way in which he has made sis.'iertion serve &;5 
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Lord Monboddo, that apes were degenerate men—or, to 
use Klaatsch’s own expression, they represent “ abortive 
attempts at human evolution.” On the other hand, the 
races of Europe, Asia, and Australia, although they, too, 
had arisen from the same ancestral stock of ape-men, 
had taken a totally (lilfurcnl route to reach their 
humanity, having Ijeen afcompanied in part of their 
evolutionary journey by the ancestry ot the orang— 
another abortive atteni])t at man-production. Klaatsch 
him.self was uncertain as to which human race had its 
past twined with the ancestry ot the chimpanzee, hut 
some of his lollowers have provided its human counter¬ 
part and also one for tlie gihlxm. Once one entens the 
topsy-turvy evolulionary mill of the jiohgciiisl, there 
is no calling a halt : the extinct lorms of anthro|X)id 
apes yill also requite hutnan coiinUTj)arts if Klaatsch’s 
vicw.s arc sound ; and as geologist^ will j)ro\ide scons 
of them in the course oi time, the fertile intaginatitm of 
the pulygonist must look forward to a l)us\- atnl per¬ 
plexing future. 

What slioulil we sue it an\ one wore solenmlv Ut 
assure us tlial Spuuisti and Italian were speeches of 
diverse origin. l>ut that as they e\olved ihev lia<l ecmie 
to resemlde each other ^ Those who maintain lluit 
the close slrueluial resemblauu-s between the N'egrcj 
and the EurojX'an are due to eoiniTgeiKe. as Klaatsch 
did, take up an e(]uaily untenable jiosiiion.^ 

Tt must tiol be tiioLight tfiul tlie whole ol l*rol. 
Klaalseh’s !)ook is given over to a discu.ssi(»n of the 
evolution of man's bodv' and brnin. Ear from it : a 
chapter is devoted to the ev'olution of weapons and to 
the di.scovery of fire and the results whic-h followed 
from tlmt rlisi'overv. One result was that primitive 
and hairy man, slee)>ing by the fires he .succeeded in 
kindling and feeding, became nude, in another chapter 
is given an account ol the origin of clothes; I'rof. 
Klaatsch .stoutly maintained llial clothes were worn at 
first purely as ornaments; he cites Indies’ underwear 
as proof of his content ion, but appears to have forgotten 
that the orang and ehimjxinzec find out for themselves 
tliat an old blanket or a nevv.s])uper can serve more 
than an ornamental purpnsi-. Chapters are devoted to 
the evolution of .speech, of society, of religion, of the 
home, and of motherhood. 

All departments of anthropologv- are dealt with; in 
every section the author sets down in clear, untnisUik- 
able terms the conclusion.s he has reacherl regarding 
the matters dealt witli in hi.s pages. It is the author’s 
courage rather than his jud.gmcnt which is to lie com¬ 
mended. In brief, thi.s book of Prof. Klaal5ch’.s k of 
value, not because it represents a weighty contriliulion 


to anth;ro|K^6gy, bjjt bwau,se,it'givls inateadable form 

'V'l . ■' . _ 


pii|ia 


the opinions held by an outstanding personality con¬ 
cerning the manner in which man has come by his 
present place in the world. 

(2) Prof. Klaatsch was a polygcnist; Prof. Roland 
B. Dixon is also a polygenist, but of a new kind. The 
title which he has given his liook, ” The Racial History 
of Man,” seems to convey tlie impression that we 
arc to be told liow the Negro, the Chinaman,- the 
European, and other well-differentiated races of man¬ 
kind came into existence, llis publishers have given 
his b(K)k all tiie appearance in piqx'i. tvpe. and binding 
whicli marks a standard work. Prof. Di.xon’s book is 
in reality a trcati'ie on poh’genv'; of that he is in no 
doubt, for he writes . 

“ 'Fhc acceptance of .sucli an pf)tlic.sis, of the theory 
that {lie existing variidics of man are to be explained,*'* 
nut as derived 1>\ differentiation from a single ancc.stral 
form, but as developed Iw' ainalgsimation of the 
descendants of several quite rlisirete tvpes. places uS * 
scjuarely in tlie ranks of the long discredited poly- 
genists ■' (p. 503). 

'I'here is no doubt tliat Prof Dixon ha.s put himself 
in Ills pnqier (utegorv-, and we want to know how he 
(‘anic to fall into this ]iosition. Jle, like JVof. Klaatsch, 

IS a thorough-going evolutionist: he is convinced that, \ 
in its early evolutiynary history, man’s ancestral stock 
progressed in (juite an orthodox manner; it diverged,^ 
lorming manv brandies, representatives of some of 
which liavf lieen found in a fossilised form in Java and 
Piltdown, cte. But thero i .^me a time—the date is not , 
c\pli( illy stated—when only eight iiranches—or human * 
types- -were lelt. We are told the name.s of these. 
'Dutc was (r) the cradled somewhere 

round the Indian Ocean; (2) the proto-Negroid, whose 
home was in Africa ; (3) the Medilcrrancan, living in 
Asia to tlie cast of the Mediterranean ; (4) the Caspian 
—anew name for our old friend the Caucasian—living in*' 
Asia, north and cast of the C'aspian ; (5) the Mongolaidl 
and (6) the Palis-Alpinc. neighbours on the central ■ 
jilutcau of A.sia; (7) the Ural, of uncertain nativity, 
but placed in the meantime in Ivaslem Russia; (8) the 
Alpine, also a native of A.sia. For some reason, which 
the author docs not mention, these eight primitive 
types of man, living in and native to diverse regions - 
ot Africa and A.sia, began a great game, which can only ' 
he described as that of ” anthropological chairs.” • 
They all started moving round the world, into each . 
other’s countries, and mixing in the most promiscuous 
w'ay. Out of tiiis old-world game came our modem’•: 
races—Negro, Negrito, Au.stralian aborigine, Europeans j 
of all .sorts, Egyptians, Chinamen, Red Indians, and 
Lapps. The difference between one modem race and , 
another W'holly depend.s, according to Prof. Dixon, on 
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employed in their compounding. The Eskimo, one oi Essential points concerning the engine, the gearing 
the most distinctive races of mankind, and marked by steering, the system of ventilation and lubrication, an( 
unmistal^able Mongolian features, lias nothing of the all the essential details which go to the proper working 
. Mongol in him, according to Prof. Dixon, but is com- of a car, are to be pas.sed unnoted. When the matte: 
pounded from the types which make up tlie peoples is put in this way, even those who regard crania 
of Western Europe, namely, the Mediterranean, measurements as siicrosanct will understand the valut 
Caspian, and Ural tyj)es. To the fashioning of English- to Ijc attached to Prof. 1 )ixon's account of the evolutioi 
men all the original eight primary types tif mankind of human races. 

have been cnjpkiycd, including, ol course, the Mongol, (3) In Dr. Donald A. Mackenzie’s pages we hav« 
the protO'Negroid, and the prolo-.\u.strjili:in. Western Europe pictured as a corridor leading fron 

Prof. Dixon came by Ids di.scovcry in the .simplest Egypt, or some adjacent part of Africa or Asia, t( 
way possible. To recognise niembers of his original Hritain. In ancient times there passed along thii 
^ types, in any race or peojde whatsoever, he employed corridor a continuous procession of various types 0 
three mca.surements of the .skull, its Icnglli, width, men. each carrying its peculiar customs and beliefs 
and height, and two of the nose, its height and width. Tlie Cromagnon people, in Dr. Mackenzie’s account 
If the head, according^u his .standard, was long and head the procession ; they came from east of the Nile 
low and the nose broad, then the individual with such and brought to Europe and to England the rcligipuj 
proportions, no nialter what the colour of the skin, Miefs of their native land. They were followedjJ^n 
texture of the hair, proportion of tlie l)ody, and genenil “ Solutreons,” who, we are told, came froTn^®||{ii 
appearance might be, was a proto-Au.siraloid; but if j Somaliland, /iftcr them cani^^e “ Magdalerfflns,’ 
thenosewasnarrowjthisalters theexse: theindividuul tlie “Azilians,” and the .^ardenoisians.” Tin 
is a Mediterranean. Eut if the head was long and high Magdaleniuns, we arc informedfwcre really CTomagnor 
and the nose narrow, then tiic individual possessing people. Tlie only folk who did not conic the usua 
such proportions must be placerl In another category, way and from the usual source were tlie “ Magle- 
that of the Caspian archetype. In discussing tlic mosians *’; they came from Siberia to the Baltic 
distribution of tlie jiruto-Australoid ty|)c in Europe, and brought the dog to Europe; they were blonds 0: 
Prof. Dixon proves Its presence in Germany in neolithic the Nordic type. So lar as the writer know.s, onij 
times by citing two .skulls of that date with particularly one fragmentary skull of the Jkltic kitchen-midder 
wide noses. In his table (p. 477) the width of the nose people (the Maglcmosians) has so far been found 
is given as 23 min., tlie height as 48 mm., and the we know nothing of a Nordic people in Siberia in earl) 
proportion ol width to height as 57*9 per cent. But | ncoliriiie times; there are not hali-a-dozcn humar 
if the reader will work the sum out, be or she will find skeletons, or fragments of .skeletons, wliirh can b« 
it is not 57‘9 but 47*9 per cent. On this slip in his ascribed to people w'ho made the Azilian and Tar 
arithmetic Prof. Dixon builds his hypothesis of a denoisian types of weapons or implements. We reall) 
proto-Australoid stock in neolithic Europe. In oilier know nothing of these people whom Dr. Mackenzie 
^cases his arithmetic may be riglit, but hi.s methods and has made to move so briskly towards Britain in anciem 
inferences have just as little ioundation in fact as in times. 


the former case. Why, every anthropologist knows 
of families where one brother, on Prof. Dixon’s scale, 
would be a proto-Negrokl, another a (aspian, another 
a Mediterranean or Ural, while among the sisters of 
the same family might be found representatives of his 
remaining types. 

To make quite clear the methods pursued by the 
professor of anthropology in Harvard University, let 
-us suppose that the liistory of the various makes and 
types of motor-car is unknown, and that Prof. Dixon has 
. undertaken to discover how the various types have 
come into existence. If he applied the method which 
he has employed to unravel the history of human types, 
he would measure the length, breadth, and height of 
the body of each type oi car and the width and height 
of the bonnet, and with these measurements to work 


Perhaps it will be fairo.st to let him speak for himself 

“ t'or a long period, extending over many centuries 
the migration ‘ stream ’ from tlie continent appear: 
to have been continuously flowing. 'J'he carriers 0: 
neolithic culture were in the main Iberians of Mediter 
ranean racial type—the descendants of the Azilian' 
Tardenoisian peoples wlio used bows and arrows, anc 
broke up the Magdalenian civilisation of Cromagnor 
man in We.stcm and Central Elurope. This rac< 
appeam to have been characterised in north and north 
east Africa, * So striking,’ writes Prof. Elliot Smith 
‘ is the family likeness between the early iieolitbi( 
people of the British Isles and the MediterrancMi. one 
the bulk of the population, both ancient and modem 
of Egypt and East Africa, that the des(;ription of th( 
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has the highest authority, but, so far, the writer has 
heard of no one who has made and published a detailed 
comparison between the bones of neolithic Britons arid 
those of niodem Somalis and Eg}'ptians. It highly 
desirable that an investigation of this kind should be 
made, for it is difficult to believe tluit there is any 
degree of Somali blood in modern Enghind. 

Arthur Kkith. 

The Orders of Insects. 

Manual of Entomology: with Special Reference to 
Economic Entoinolos^y. Jiy Prof. 11 . Maxwell Lefroy. 
Pp.xvin 541 + 4 plates. (T/mrion : K. Arnold and 
Co., 1923.) 35^. net. 

HE da.ssifieati()n of inserts has pjisscd through 
many clianges, and ino.stof the systems pro|X)Scd 
have be('n primarily l)a.sed upon rhanictcrs afforded 
by the wings, mouth-parts, and metjnnorplu)ses. 
During tl»e last fifteen )'oars entomology has Miilercd 
fr(»m an over-exereise of the analytic faculty on the 
part r>f inorphctlogists. One result <»f their activities 
is seen in the in<Teasing number of sulKlivi.sions of the 
chess Inserta, and some eminent authorities even dis¬ 
member the latter as a wtiolc. 'riie tendency is to 
empiiiisisr differcnce.s rather than tlie features which 
gr()n])s reveal in eommon. In some (a.ses the same 
morphologii’al characters in different «>rder.s are not 
credited wjlh proportional values. Tin* re.sult, as 
might )>e anti»'ipatcd, is a ('ondition ol instability with 
no very dear coiu'cjnion of what is to be regarded as 
an order and what is not. 

The foundations of the modern classjfi('alion of 
insects were laid by Brauer in 1K85. He recogniscri the 
fundamental division of the InsecUi into the two 
sulvclasses Aj)terygogenea (AptcrvgoUi) and Ptory- 
gogenea (PlerygoU)—members of the former being 
primitively apterous and those of the latter winged, or 
in some cases .secondarily apterous. Brauer also did 


iamily designations fdr ordinal purposes; and of intro¬ 
ducing a system in which the suffix “ ptera ” is extraded 
to all orders. In the same year Bdrner proposed a 
sy.stem which recognised the same orders as Shipley 
(although not necessarily under the same names), with 
the exception that he adopted a threefold division of 
the Apterygota, and revived the ordinal name Cor- 
KKientia for the Pso('optera and Mallophaga. Four 
years later Handlir.sch launched a revolutionary 
.scheme : he no longer retained the Insecta as a primary 
division of tlie Arthropoda, and his sy.sU'in involved 
their dissolution into four cla.sscs comprising no less 
than 34 separate orders. In America lie has found 
.suppi')rt from Bnies and Melandcr (1915), who added 
the more recently discovered orders Protura and 
Zoniptera and, at the same tfrne, elevated the -family 
Gryllohlattidx to ordinal rank, thn.s recognising 
altogether 37 orders. Bcrle.si', on the other hand, 
in his encydopxdic treatise “ Gli Inseiti ” reverts to a 
-simplified la.^onomy and diagnoses but nine orders. 
In a few words, it may be said that (entres of disruption ‘ 
exist in the orders Orthoptera, Eorrodentia, and Neuro- 
ptcra its defined hy Brauer. Once a eondition of equi¬ 
librium is attained witli respect to thc.se three groups 
we may he on the high road to something approacliing 
unanimity. 

Prof. Lefro)-’s hook is es.sentially one on the orders 
of insects. In the prelace it is mentiunejj that tlie 
book is based “upon the lectures given as the second 
of three parts of a (ourse (X'cupying one year of a full 
training in enlonuilogy.” I'his apparently accounts 
for the absence of any general chapters on structure, 
biology, or development. On the whole, a very 
reasonable compromise is marie between the radical 
tendencies ot HandlirsVh and undue conservatism, 
and some 26 orders are separatel)’ treated more or less 
in detail. The book is written for the student of 
applied entomology, and it.s object is to teach him how 
to recognise tin insect in the field, to determine its sex, 



much towards dividing tlie old as.semlilage .Neuroptera to learn about it.s haints and the methud.s of control, 
into separate sections, each of ordinal value. In 1899 and to familiarise him with some of the more important 
Sharp established a sy.stem partly moiielled upon tluit monographs or catalogues whicli provide references 
of Brauer, and he introduced the terms Exoplcrygota to the literature. 

and Endo])tcrygola. in order to disiTiminate between The conception of the book is a good one.' In 
those orders in which the wings develop outside the carrying it out l^rof. Lefroy assumes that the student 
body, and those in which they remain internal until is working with a collection of specimen.s which he can 
' pupation. He further introduced the term Anaptery- handle—illustrations arc not very niucli believed in—• 
gota to include those apterou.s orders which have, and has access to the “ Zoulugiail Record,” “ Genera 
presumably, become-secondarily wingless. This latter Inseclorum” and the Review of Applied Entomology 
’step, however, has the disadvantage of bringing togcllier for further information. References consequently do 
distap;tly related groups. * ^ ’ not, as a rule, include the names of the journals con- 

• In i9i64 §^em^aIn49St'iji^ .cemed, and.sometimes only comprise the names of the 

its ^.autboi^' along with the date.s of their publications, 

with iinethod lifts vtfv ob vious difficulties. and. althouffh 
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it doiibtlebbly works all right in Prof. Lcfroy’s own 
department, a restriction is inevitably placed on the 
circle of those who might u.'^c the volume—particularly 
outside the IJritish Isles. Anyway, this is the plan 
upon which the student is intended to proeced. 

In the preparation ol the volume the services of 
eight past or ])resent sUident^ of the ImiJerial (ollege 
have been enlisted -a <'eii<un num])er ol orders having 
been allotted to each. The Ile<e^^a^y information 
having been <<»nected and written uj), the whole was 
then, prcsLUnahly, sifte<I and edited by ITid. Tefro}. 
This unorlhodo.v nu'thofl has its pitfalls. Ihe various 
sections, eacli nt wliicii is devoted to a .separate order, 
are of rather unequal merit—as might he expeeted 
the one devoted to the j\'curu]>U‘ra being probably 
the best. Also, the 'book I'ontains a iiuitiIkt of 
misprints which suggest iiurried ))roof-correcting, and 
contains errors wiiuh, il rcjK'ated in an exanundlion 
paper, would tell cunsideralily against a candidate. 
For exuinph;, <tn ]>. 10 the extra spiracles of Jaj>y,x are 
stated to Ix' on the prothorux : on p. 41 the lervhal 
.sderite.s are mentioned us arli<’ulji1ing th(‘ llupra.x to 
the abdomen ; on jt. 87 the mandibles ol the nasute 
caste of termites are sLuLecl to form a kind oi beak 
through which a secretion <'un i>e cxudtxl at will: on 
p. 457 Glossina is crediUxl with dropping its larva; 
one at a time wiule in flight. 

On the <;l!ier hand, almost all the laniilics oi insects 
are mentioned, and most of them treated sejiaratcly, 
which, in itsell, is (jiiite an achievement: m some cases 
even the sub-laniilies are enunicratcd and conuiK'nled 
on. The hook aUu contains a good <lcal of information 
not otherwise very ai c'cssiblc. It is admirably printed, 
but the pru'c seems rather liigh. TIte lour half-tone 
plates are exi-ellent, and the text-figures, for the most 
part, serve their general purpose. A. D. I, 


Photographic Science. 

Photography <7? a Scieniijic h}<ilm>nfnt. A (‘ollective 
Work by A. E. (‘onrady, (Tarle.s K. Davidson, 
Cliarles K. Cilwon, W. li. llislop, F. C. V. Utws. 
J. n. G. Monypenny, Dr. 11 . Moss,Arthur S. Newman, 
br. Geo. H, Hodman. Dr. .S. E. Sliepjiard, \V. L. F, 
Wdstell. Wiltrid Mark Webb, Col. 11 . S. L. Winter- 
botham. (Applied J’hysics Serie.s.) Pp. vii + 54y + 
21 plates. (London. Glasgow and Hombay: IJlackie 
and Hon, Ltd., 1923-) 

WING to the enormous ad vimccs which have been 
made in the various branches of science, recent 
years have seen the publication of numerous mono* 
graphs written by specialists in one particular domain. 
Chemistry physics have been well i^tered for in 


this respect, but, at all events in Great Britain, there has 
been no series of monographs dealing with photography, 
a subject which may be considered as belonging to 
jihysical chemistry. The pre.sent hook, to some extent, 
supplic.s this want. It consists of fourteen chapters 
written b> tliirteen different men, each of whom is an 
acknowledged authority on the subject aliout which he 
writes Altliough it would not be correct to describe 
the various cliapters as monographs, since u complete 
description of the particular branch under cun.sideration 
is not attempted, yet in each one i.s brought together a 
mass of knowledge which has hitherto l.icen scattered 
far and wide in tlie literature, or has remained embodied 
as e.\]K.rience ’’ with individual workers. 

The first four chapters treat of tlie history, optics, 
and chemical and physical proccs.se.s of photograjihy: 
they may be consiclercri as dealing with the more purely 
sdentific side, whilst the remaining ten chaplers^reat" 
of the application oi the art in various brani.lics of''- 
.science and tccimology. 

Wlam dealing witli a book of this ki^d tlie reviewer 
is necessarily subjetl to limitations j he cannot have a 
knowledge of all the suhje('l.s treated, and (onsefjuently 
j is altrueted by some chapters rather than otlier.s. hrom 
the purely scientific point view, tliose due to Prof, 
('oiinidy and !>r. Sheppard arc especially wortiiy of 
mention. Tlie lurnuT base.s his trcatnient of the photo¬ 
graphic lens sy.sleni on the Aiibc form oi tlie general 
theory, and deals with it irom tlic point ot view of the 
user rather than tliat of the designer and tumputcr. 
The properties of lens system.';, and the various cla.sses 
oi alicrratioris to wliich lens systems are subject, are 
treated in a .surprisingly simple mannci. The practical 
])hot()grapher will be especially interested in “ The 
Experimental Tlctcrmination ot tiie Constants for any 
Lens System,” and witli the (‘xplanation of depth of 
lo<us, gho.st images, Hare spots, (dc. lie will also find 
! that a perfect lens sj’.slem is impossible, the best 
obtainable lw;ing the result oi a large number of com¬ 
promises leaving alway.s small residuals of aberration. 
Such knowledge is important to the purcliaser, who will 
not tlien expect loo much from the makers or sellers, 
wlio are generally silent on .such points. 

Since all tlie applications of photography depend on 
having the necc.s.sary sensitive ninterial with which to 
work, it is natural tliat Dr. .Sheppard’s chapter is tlie 
longest in the book. The author has been, so to speak, 
“ bom and bred ” in the .subject, and, jxissibly because 
of this, in some of his publications he has been apt to 
forget that liivS readers have not the same acquaintance 
witli the subject as he has. In tliis chapter, however 
Dr, Sheppard has ^ot fallen into this error, tod the 
reviewer doeS:not ImoW'jof toy whicl 

co^'er5 the facts so cl^rly anif'luddly, 'Qiie failing 
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however^ Dr. Sheppard does nut seem able to overcome. 
Chemical equations seem to be beneath his notice j in 
particular, the equation reprcsentinj; the reaction 
between ferrous sulphate and silver nitrate (p. 140) 
contains so many errors tiuit one cannot fail to notice 
them. 

The photr){^raphi(; methods ustni in iistronoinical 
photography arc described by ('. K. Davidson, and 
Dr. Moss gives a valuable selection of cKuniples of the 
application uf pliotography t() physical investigations. 

“ Photomi* n.)graphy ” is covered in two cluipters, 

J. H. G. ^^on^•pcIlny dealing with its application in 
metallurgical and engineering research, whilst Dr. 
Rodman, in a mou- popular manner, (IcmtjIh's its 
application in histology, i 3 acteriology, and pathology. 
Tiiere is necessarily some dupIinUion in tliese chapters, 
and, as is not to be wondered at, differences of opinion. 
Similar remarks as to overhqiping hold witli res|)eet to 
the chapters on “Photographic Sur\’c\ing.” by Col 
Winterbotham, an<I on “Aeronmilical J’hutography,” 
by Major Laws. The differences in view-point obtained 
are. ]iowever,all the more instruclnc. 

Mr. Wiistell tlescribcs the various colour pruce.ssi's, 
from tlial ol Jappmann to the latest form of kinemuto- 
graphy in ( olour; and Mr. Tlislop deals witli llica])plica- 
lion of plintograjiliy to vurious jirinling i)n>cesses in 
moniK liromc and in i olour. Tlie hist two chaiuers deal 
with the “Tedmics of KinHiKitograpli\ *’ and “Tlie 
('umeta .is Witness and lieUi'tivc.'’ 

'i'he hook is a N’aluable one, and should lie of interest 
not onl\ to -.iHtciaHsls in pliotogr.qdiy. hut aUo to tlie 
jutldic in general. T S, V. 

Our Bookshelf. 

The linla/i VluirinaiCHltcal ('odes, /v-’?; on Iiii/yeriol 
Di^pnisohiiy hr Ihf Ihe of Mainal Traftiiionen and \ 
PhormacKh. (Putillshed by direi-tjnn of ihi’ Council 
of the Pliarimu’i ulical Socict) of Great Britain.) 
New and re\ ised edition. Ip .w-I-1669. (lanuhm : 
The Pharmau-uticul Press. 1923.) 30s. net. 

Tiik British Idnirmaceiith ai Codc.x was compiled by 
a committee of expi-rts, working under the direction 
of the ('ouncil ot tin; Pliarniacculicji) Society, and was 
intended to afford to pharmaeisls and pliysicmiis a 
ready means of obtaining iru.stworlliy inforirialion 
{’Oncoming drugs and medicinal j)ri'paralion.s in general 
use throughout tla; British Emjiirc, It has fulfilled 
its purpose well. Works of this type, however, quickly 
lo.se their value, and, notwithstanding tlie puliUcalion 
of supplements in 1915 and 1922, a new Issue was 
overdue. The text of the book Ix'ars on every page 
evidence of thorough and careful revision, and it is 
now well abreast of pharmaceutical and medical 
practice. .Among the new mono^aphs that attract 
attention is that on acriflavine. *Here the constitu¬ 
tion and prepaiMtioh .of ’this impoitot, antiseptic are, 
AXTdamed..:]^.^ ah exDO'sitiaah 


of its advantages in medical and surgical treatment, 
the form in which it is best jircscribed, and the 
.svTionyniy of its derivatives, euflavine, homoflavine, 
and profla\nnc. Chloramine-T and the chlorinated 
antisepiic.s, cusol, Dakin's solution, and Daufresne s 
solution, are .simil.irly discussed. Tlie thoroughness 
fvidciU in these monographs charai’lcrises the whole 
work, and it is just this that makes llic Qidex' so 
valuable and trustworthy. Under llic heading “ Cura- 
tiones ” a gpneral docription of surgical dressings 
and the luethods bv which they may be tested is 
given ; it is lairiou-' to note Unit the lint ut the (.odex 
is comjKised entirely ot cotton, whereas the presence 
of cotton wiLS formerly considered objectionable on 
account of its supposi’d irritating nature. Insulin, 
thyroxin, and other drugs ot very retent origin find a 
pluec in the work. The list ot le.^t solutions and 
micro.s{’{jpical stains is a verj' restricted one, and 
st'arcelv justifies its title. Tht* whole w'ork is remark- 
idily tree from errfms. and the committee entrusted 
with Its picpnr.ition may be congratulated on the 
suci’css of their efforts. It is to be hoped that the 
(ouncil will not. from motives of i-conuiny, unduly 
delay llic apjxar.ince of a new edition, so that the book 
may always lx; kept well uii-to-date. 

Voin Glciljlns znm Sc^etjlug: Flu^slndicn anj Grand 
:,ahlrriehfr Vcrsnrlic and Messintf’en. Von Criistav 
I.ilienilial (Volcknianns Bihliothek lur Ifiugwesen, 
V.and 15.) Pp. J5‘). (berlin-(‘harlottenburg: 
C. ). K. Volckmann N.iclif. G.inl).)!., 1033.) 2.50 
marks. 

“ Imnk Kritik meiner Ariieiten nur \’oin grimon Tisch 
aus, olirie meine Ivxperimente und Me.ssuffgen nadi- 
/.uprulen, leline ich von vornheieiri ub." Tliis is the 
beginning of the last p:iragraj>h in the book by llcrr 
Gustav Lilieiithal. the brother and collaborator of the 
famous Otto hihentluil. ife is led to lake up this 
uncompromising altitude because, he claims, the results 
(if Ills lengthy and luhorious measuremf'Tils h.ive already 
Ix-en entK'bed in u manner suggesting that they have 
not Ixen projKrU' examined and ujulerslood. 

Herr T.ilienthal discusses the old problem of soaring 
or sailing flight. He maintains tiuil the present form 
of aeroplane is du<; to the inisdireclinii of effort 
caused by the War. wlu-n aeroplanes were required 
at once and in as large numbers as possiide, with the 
result that the ty{K- then known became standardised 
lor all purjMxscs and all nations. Ihe author .s view is 
that the modern aeroplane, in wiiich the wings do the 
sustaining whiU* an engine is used for propelling, is 
an imitation of tl»e Ixetlc ratlu’r than of the bird. 
He ho|X‘s that the effe<-t ot the revival iif gdiding will 
lx* to cause the .aeroplane to apjiroximate. mure to 
the bird form, with the wing.s .supplying the propulsion^ 
as well as the sustentalion. 

Meanwhile, Herr Lilicnthul discusses how the .sailing 
flight of certain birds is possible. He claims to have 
established experimentally that the wind supplies the 
work required for sailing flight, liy means of it.s pro¬ 
perty of making bodies suspended in it turn thixiugh 
about 4° upward.s. Further, the camber in a bird’s 
wing produces an eddy below the wing, with the result 
That the work supplied by the wing is used for both 
.^ustaitation and'-propiilsion, It is difficult to see why 
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a honzonitil wind should produce the 4° turn which 
Herr Lilienthal claims to have measured, but it is a 
sup^a-stion worthy of consideration, and one that may 
lead to intpreslinp developments. S. B. 

Les Principes de la physique. Pur Dr. N'orman R. 

Campbell. Traduil et adapu' en Franfuis par Mme. 

A. M. Pebellier. (Noinelle (ollcniion Scientifiqiie.) 

Pp.xix + 200. (i^aris : I'V-lix Alcan, 1923.) Xfrancs. 

A TRAN.SLATioN into French of Dr. K. R. ('amphrirs 
Ixjok entitled “ Piiy>i<;s. 'J'lie Fiements," was suppcsled 
to the author Iiy -Vl. I'hnilc llorel. wlm had been called 
upon for a notice of the vcdiime in the Jiii'uc plulo- 
sophujue. Put tlic length of the oncinal inqjosctl the 
necessity tor ronsidcial^h' abbreviation : one-tliird only 
of thi.s smaller hook is a textual translation, tlie rest is an 
uhstracl, the (Ic\ eIopiuenls of sc\'<‘ral papes Ixan;* some¬ 
times rediicj-d to n t(p\ lines. Mme. JV‘l>elher has 
carried out Iwilh the jiaraphraM' and the translation. 1 
and her difficult tiisk seems to have been performed 
most efrtcienll}. 'I’lic Ixtok is rcndereil more intercutting, 
especially to the hlni^lish reader, liy the pndacc <‘on- 
trilnited iiy M. Porch ile emphasises the preal im¬ 
portance of th(' ticati.se, urisintj from the fact tlial the 
author is an (‘\]M'rnnental ])li\sicisl. and mou-over an 
Enjrlish phxsicist. Isxperintcnlal and tlHsirclical work 
correspond to different fonn.s of activity, and perhaps 
to different lorins ot thou^ilu, Continental jih\sicists, 
whether the> are I'Yem h, (lerman. or Italian, ar<- ])ei- 
luips less purely ])h\si(ists tlian the Knjtlisli. It mav 
at least he aiVunied tiiat thi' latter have certain 
imrticuliir (piahlus. qualities which somclnm-s shutk 
the savant of the Continent hut in practice |>rodu<c 
rcnuirkalife results. M, Pore) [»roc(‘cds with an in- 
tere.stin^f discussion of ilic liui'^uaL'e ol plivsks, whicli 
ho re^jard.s as iiUerniediatc hetween the exad lan^uaj;e 
of maibeniati( s and tin’ N'u^uer languai>c o| tin vul;;ar 
tonjjue, in w hit h wokN have only a slaliJiial definition. 

Jn its new form Dr. Campbell’s work .sliould apjieal to 
a wide circle ol readers. 

The Poutsen An (leucrnlof. l?vC. !•' I‘Uwell, Pp-f<)2. 

(London: Krnesl Penn. Urh. 1023.) i8i. net. 

As there are moie than 20,000 kilowatts of arc 
transmitters in use to-dav. it is highly jirolialtle that 
they will remain in use tor iminy \ears to come. 'Hie 
British Post CJIlit e adopted a 250 kw. Elwell- 
Poulsen arc generator (or the first link of the ImjKTial 
Wireless Chain connecting J.eafiekl with Cairo. These 
tw’o Stations are now in ojienition at two-thirds of the 
cuhle rate. The sann- type of generator is al.so u.sod 
at Northoll for uimniunication witli llie ('ontinent. 
The Dutch (loMTiiment is installing a 2400 kw, 
Poulsen arc, the largest in the worid. in java, to 
enable it tti comnninicate directly with il.s colonie.s. 
A.s the author points out. it is tlie one good system 
which is not i'on ered bv a nuiUitu<le id patents thought 
by many to be emplini-d to dictate the tenns and 
conditions under which the oilier systems may he used. 
The book begins with a liistorical introduction, due 
strcs.s being laid on Duddell’.s discovery of the mu.sical 
arc. The arc generators are then described, and finally 
clear descriptions are^ given of tlie methods and ap¬ 
paratus used for signalling and the application of the 
generator to radio-telephony. , 


Clinical Laboratory Methods. By Prof, R. L. Haden. 
Pp. 294 + 5 plates. (London: H. Kimpton, 1923.) 
iBs, net. 

The author of thi.s liook has adhered strictly to his 
object of presenting imdhod.s of carrying out clinical 
lalioratorv work without in any vva)’ discussing the 
interpretation ol the results. 'I'he \oIuine is tlierefore 
essenliallv a inamial lor tlie laiioralory worker. The 
various tests arc described hnefly. hut with attention 
to ever) practical ch'tail, and references to original 
articks are pro\ided with most of the descriptions. 
The author lias Imiited htmseK as a rule to one method 
fur each quuntitali\e estimation, apparently with the 
rallier narrow view that one method is suitable in all 
circuinstanies 'I’he examination of gastric contents 
differs lonsideralil) from the exannnation generally 
(arried out in (Ireal Pritain. and no consideration is 
given to the tractumal test meal. - The illustrations, 
with the ex(e])tion of those ol blood cells, are very 
good. Making allowance for slight differences in 
temiinolog), (lie < linical pathologist will find in this 
hook a dear dcsiription of tlie lalxirutoiy methods in 
general u.se. 

Textile Clieniisiry: an InlrodurUon to the Chennstry of 
the Colton Jndiislry B\ F. j. (‘ooper P]). iv 1 235)- 
(J.ondon : Methuen and Co . LtM . 1(^23 ) lov, M. 
net. 

Mr. Cuuckk’s Iwiok < overs a good deal of ground in a 
brief imt (lear fitsluon. It laaids mure like a noty-fiook 
than a text-hook, hut is i»b\iousI\ the work of a 
nurnhirol' yeais ol lemhing. and should he lawful to 
students in technical .si hooF, for w'hom U is intended. 
Besides the elenicntar) iliemistry which ser\es as an 
imrodut tion, the author dis< n.sses its applicnlions to 
the te.xtile industry, and among otlu'r tilings the nntuTul 
fibres, the <liemistr\ oi coal, oiK, industrial waters, 
si?cs, bleat liing, (Keing, and mercerising. Those 
engaged in U-a( lung the subjed will find the ho(;k u.seful 
ami liclptul There are a lew minor inai i-uracios : a 
“ liase ” need not contain a metal (p 66); nitric oxide 
is not .ibsorbixl liy sulphurii acnl (p 6'^). The de- 
scrijitions of cxpcritnenLs are not always adequate, and 
some of them (as that sliown in fig. 119) can scareciy 
have Iktii trier! sur'ces-sfiilh'. 

Radio Tdcfiraphy and Telephony. By Prof. IF \V. 
Marchanl. l^p. i\ 1 137. (I.nerpool: University 
Press of Liveqiool, Ltd.; London; lludder and 
Stoughton, Ltd.. 1923.) (>s. net. 

A VERY largo number of Ixioks on radio telegraphy 
and radio teiephon) ha\c rerentl)’ been jiul’Iished. 
Many are ol little use to the grneral scientific reader 
Ix’cause tlicy are loo elementary : others fail because 
they are too technical, the authors revelling in technical 
terims whuF are in general very vaguely defined. 
Prol. Manhunt seems to h.ave hit on the happy mean 
in this intle volume. The .science is accurate, the 
descriptions are good, and the infonnalion is up-to- 
date. To make assurance doubly sure the author has 
added a glossary givdng good definitions of the technical 
words used in the text. This book can U? recommended 
to the reader.-wko w^ts 'to lipd^st,^'d the principles 
utilised iri radio telcp'hwyy.Sra^caatBig, uid 'directtuhal 
iSdio.sign^Unnj ' ‘ 
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Letters, to the Editor, 

\Th4 Editor does not hold himself responsible for 
0pinio7%s expressed by his correspondents. Neither 
can he undertake to return., nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous conimunications.\ 

Some New Commensals in the Plymouth District. 

While collectinjj; by on tin* sJiore at 

Millbay, Salconibe, in April this year, 1 fouml throe 
conaecutno pairs of Synapta and a polynoicl worm 
living together, and at tin* same lime Hinn* distinct 
associations of the brittle star. Ophtoniuia hraihiata. 
aud a small mollusc. 'I'heso limls led to li\e later 



I'll.. 1,—TK<’ Untlli '.1 11, I'liiihi'ilu.wtlh llif jV'lyiioi<i, llcirwotkae 

lunulalu. ‘ ia imih: atui < liiviiiK <>v< r I In- iifiixi.ili Uii- niciw biad 
anil III!' I>II>)''< tin;' .nil) wliiili l^ liloki’ll «>tt slioll , .Mifl the 
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monthly visits during the l>csl spring Udi*s, and 
re.siilled in the observations given below. 

The polviioul, Ilariiiiifliin- luuulata, was found in 
muddy sand at Sakonibe on adjacent beds with six 
different ninnuds belonging to two dillerent phyla 
and four ditlerenl classes, but ihe more interesting 
point IS* that tlie sue of the jiolynoids forms on the 
whole an increasing senes approximately as follows : 
Harmoitioe lunuUila, a lew to lo mm . witli 
brachiata, and curved ronml the rlisc or over the 
mouth (Fig.. \ ) ', H. lunulaia (var, syuapUc St. Joseph), 
15 to 20 mm., with Synapta inhcrrem and .S. digitaia, 
and also occasionally with Phascolosoma pellucidum. 
On the same beds CKXur larger specimens oi a polynoid 
somewhat .different in general appearance from the 
small HarmothoS lunidala frist n^nUoned, but they' 
appear'to be merely iater*^bw;& i^^es oi the same 
species, and'afree. gen«araJ^'^th var. nigra, 
Aisjds, Sp^S3%(k|^i^.|hia |o .30. 


were with Phascolosomct vutgare, knd of 35 to 
30 mm. with AmpMtriia 'EdwarJsi.' Further wark 
will be required to put this la^t ob.Servation oil a 
secure basis, but the animals can only be obtained 
by special search in .small numbers at considerable 
intervals of lime. There is little doubt, however, 
tliHt this species of Harmothoc at Salcombe starts. 
life commcn.sally with Ophiocnida, and changes its 
mate as it grows bigger and retjinres more accommoda¬ 
tion m tlic burrow jirovided by the messmate, until 
it finally consorl.s with polycluelcs up to 30 cm. long, 
such as AmphiirHc Edimrclsi. 

Uariuotlmi lunulaia uas also taken at the mouth 
of the River V'e.ihn with Synapia lulurmis, aud will 
no doubt later be found in the same association in 
I’lymoiith Sound. 

l>urmg the .saim; espedilioiis tlio almost constant 
association of the mollusc Moniiuuta- b\dcntata^ with 
liphwcmda hrachiafa was conjirnied The mollusc in 
this case IS freqm-nth’ found m numbers just below 
or above the disc, and occasionally under an. arm 
in coiupaiiy with Harmothoc luuulata young. The 
s.une mollusc was laiccn also but less freijuently with 
thettefihvrcMn.y V/(7si otosoma pclltu tdum, .ind occasiou- 
allv witli Nereis With this (Icphvrean, however, 
WHS found fairlv eoiispnith' tlie nu'ssnirito Lepton 
Clarha-j which was lairJy frequently jwesent in 
groups of 4 to 7. and soinctiines attached to the skin 
of the blood-worm 

Oil both .shores at .^.ilcoinbo atiolher HarinotlioB 
sp. H, not yet ulcntified, was taken lu tubes with one, 
and not m tubes w'lth other species of Nereis. The 
same species whs taken by careful work also in Rum 
l>Hy, PlymoulJi .Sound, alongside or under the 
. leiiuclcs of A mpliitritcgracUi i, i'oM hrus auraniiacus, 
ami auotlier species of Polyeirnis, and at the same 
lime Harmothoc marphysa- was rediscovered with 
Marphvsa sangiiniru ju Flymoiilh Sound after a long 
l.ipse of years. The same Harmotiioe sp. was also 
taken with Nereis in beds,'it the Kivei Vealtn. Jtisan 
' jntcrcsting fact Diat Sir Kay lainkestcr look a simOar 
polynoid under the tentacles and in the tubes of 
Terdulla {Polyinnia) nebulosa at l-ffTiie .so long ago 
as i8()5 

The frequency with winch the associates mentioned 
abov’e occumsi apart from oHch other was noted 
<lurmg the collecting work, and found to be low except 
in tiio case of Phasudosoma pcllui idum, which occuni 
in lliousumls in a few siiuan^ yards of giound. 

In none of these cases of assocuition or com- 
men.salism can a reason for it be asserted with any 
certainty. The frequent oceum'nre of polynoids, 
liowover, at the bases of the lontaelcs of polychmte 
commensals, as Polyeirrus, or in or near the grooves 
of other polycluetes, as Amphitntc, Nereis, CUaito- 
pterus, or tiie grooves of (Jphiocnida, suggests the 
pilfering or scavenging of food inateriHl. In the 
cases of Montacuta anct Lepton it i.s dear that food- 
matonal is abuiifUint m tlie burrows they inhabit, as 
their siiells arc often covered with Ikilyzoan polyps, 
and in addition various r'oraminifera are not un-- 
common in the mouths or in the region of the burrows. 

Indeed, the variety of associates of some com¬ 
mensals suggests, on llio other Iiand, that an inhabited 
biirnnv mav In* siinjilv and inaiulv a harbour of 
refuge, which is used so frequently that the in¬ 
habitants learn lo know and tolerate each other, 
while at the same lime not necessarily depending 
directly in any particular way on each other for food. 

J. 1-1, Orton. 

The Laboratory, Tlie floe, Plynioulh, 

V November 8 ., 

* t iin huMitcd fo Mr, K. Wlnckwortb for the det«rtalDAttat> nf 
’UietejpeciK.' . 
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Conductivities of Aqueous Salt Solutions. 

In the course of an investigation carried out during 
the Inst two years on the transference numbers and 
conductivities of ctTlain aqueous salt solutions, we 
luive come across a simple relation which appears to 
iis of interest and irnjiortaiK c. 

The specific Loii<liictivitv of an elei tnilyte (a) as 
usually ineasun'd, rcf(‘rs to one ccniiwetrc cube of the 
vSolution. VVe found it <{esir.ible, when working with 
concentrated solutions, to compare figures given by 
volumes of eli'Ctrolyfe eonUnning always tme p^ram of 
ivafer. If the solution in question i.ontain x grams oi 
salt per tlious;m<l grains oi water, and is of ih'nsity < 7 . 
then the voiunu' of solution containing one gram of 

water is .Multiplying this tiTin bv ft, \vc 

obtain a niagnilnde uliich we will ilenote by k', 
which is the <.undufli\itv hel\v<*(“n eleciroilcs one cm, 
apart of an amount ol llte solution conlannng one 
gram of water. At high tonrenlrations, the viscositv 
of the solution is a fa'ctor whieli laimot be neglecte<l. 
Making the siniplt-sl assiimplion, i r that (onducl^vily 
and fluidity are jiroportuuial. we arn\o at a corrected 
condnctivit\'. 


Multiply by looo, and we liave the comliulivilv | 
under the same conditions due to an amount ol solu- ; 
tion conlaimug looo grams of w.iler If now tins l»e • 
plotted against .1(M or tlic weigJil molar coiKcntia- 
tion {niols jK't thous.uul gr.mis oi water), Iluj result is 
a curve which, in tlu' cases ol })ol.issmm, sodium, and 
lilliium chloudes, hccomcs nearly linear after .t,.M has 
exceeded ami remains so nj) to the hunt to which 
we have so iar canned onr measurements (r/M - ^ to 3, 
dcpenchng,ou the ehsdrolvte). We luue plotted the 
conductivity, density, and viscosity data ot oilier 
observcr.s for leit.mi other solutions, and linv<‘ 
obtnim'd similai results. 

Expressed verbally—it a tlunisjind grams of water 
are put between electrodes one cm 

apart and one of tlie salts in (piestion •^’t-1-- 

gradually ad<lcd, the incieiLsein con¬ 
ductance of tile cell (corrected for 

viscosity change) bnnight alKuit by je__ 

di-ssolving, say, an cxtia one tenth 
gram equivalent of salt i.s nearly 
independent of the concentration 
of the solution when a certain limit 
of concentration has bcmi exceethsl 
The slope i»f the curve is given by ? 

i 3C_-- 

{ioo(>-[-a')A'q 2 


I lo have con.siderable implications in several directions 
for the theory of strong electrolytes. These will 
lx? considered, and the data more fully presented, 
elsewhere. 

W'e have written this preliminary note as a result 
of reading recently a paper published .some months 
back b\' Linde {Znlsch. hlehtroch. 20, 103, 1923) and 
not previously' nt>ticed, as its title did not indicate 
any particular bearing on our work. In this paper 

the author has plotted kt] against — U.c. the 

spetahe conductivity corrected hir viscosity against 
the weight |K*rcentagc of the salt in the solution) for 
a<jne<nis lithium aiul calnum chlorides solutions up lo 
very high concentrations (far Iiiglier than any we have 
so far measured). He finds a linear relation up to 30 per 
cent. Iilliium chloride anti 20 per cent calcium chloride 
respivtively. after winch the curv es bend Theesscni- 
tial difit relief between Ins imh hod of plotting and ours 
IS that \v<‘ take into our conduclaiue exjircssum the 
deiisilv ot the solution. If Ins curves are moditiecl in 
this way, the changes in direction at Hie Ingli concent ra¬ 
tions beionie far les'i marked, ami their courses at more 
nKKlerat<'<oncentr.ituujs, whilst becoming sonunvhat 
less lineal. closeU approxim.itr m tvpc to those loiind 
by us for solutions id Iitlmim cliiondc niui oIIkt salts. 

.\ j Aii.mvnu. 

1 . Nn Ki I s 

I’niversitv of In>miou, 

King's ( oUege. Sti.iud W t 2, • 

November -’5, 


'I'hc J.,ondon Nogs of November 25-27. lh2.L 

'I ui acci>inp<uu ing gr.iph (ing. 1) shows | In' iKiuiiy 
v.uuilioii III (lie qnaiitilv of suspemleil imptiiilv. that 
IS, sooty mallei, in the .nr ot i.ondon (\\ estimnslcr), 
wIikIi w.is ehietly' lesponsible foi llie u'cc'iit smoke 
fogs This <urvo shows cleatlv that the m.i\inmin 
4lensit\ of lilt' smoke log oi 1 ui led about nnd-d.iv. and 
there w as .1 rapid im rease m deitsii v w Im h f oim it led 


, 

I 


A curve of the s,m)(' slope is got iJ | 
the molar fraction of tlu; salt in the « ,a... /\. - 

solution is plotted against the con- 5 \ / 

ductance (corrected for viscosity i J ^ 

and measured lietwcen electnides _' 

one cm. apart) of a nioJ of solu- ^— 

tion: that is, within live limits | 

mentioned, the corrected coiicliici- j 

ance of a solution is practically' 

proportional to the ratio salt mole- Fh,. i.—s 

cules/total molecules. 

This relation, obtained by considering, not, as is 
customary, the conductance of a fixed weight of salt 
to which increasing amounts of wat^ are added, but 
the conductance ol a fixed weight of wtter to which 
increasing amounts^of stilt axe. added, .wqqld app6ar 


Fic,. I.— Su9pitMU<I tiiipitrity m th*' air of W't 


with the period of lighting up of fires in the morning. 
The figures front v»hich, the curve is ‘plotted were 
pbtained from automatic record^t,' desired for 
the Advisory^ cfni.jf^tlqiC8ph^C. P^lution. 

V^en a largetnumtej'of w averaged and 
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plotted, the distribution over the 24 houre is similar 
but more uniform, and it can even be seen that the 
maximum is reached later on Sundays than on week¬ 
days (Eightii Report Ad vis. Comm, on Atmc«. Pollu¬ 
tion, p. 30). 

Records taken in We.stminster by my impact appar¬ 
atus at the height of the recent fogs showed about 
50,000 solid particles per cubic centimetre, and very 
little indication of <lrops. These particle.s 

averaged a little more than 0-5 micron in diameter, and 
there was a tendency to a rounded, kidney shape, 
with a fair number of small tran.sparcnt splicres of 
about the same diannTiT. 

With reference to the cau.se of the " London Par¬ 
ticular,” the vnnv is generally Jield that a London fog 
consist.s of condensed water particle.s dirtied bv .smoke 
and iiydrocarbons (Carpenter, ” Loiulon I'og 

liujuiry,” j}, and tins view follDw.s naturally from 
the fact that dnnng J.ondon smoke fogs tht‘r<' is \<Ty 
oft<‘n a dense dialer fog 111 the .surrounding country 
J hen* are, liowever, certain indications which jioinl to 
a dilliTonl conclusion an<l suggest tliat a l^mdon 
smoke fog, sucii as we have e\j>eTicnced leccnllv, 
occurs at the .same lime as tiic surrounding wat<T f(ig, 
not lii'eauseit is a n’siilt of tlu' latter, but btj<'.,'i,usei)f the 
Conditions winch iavour water fog. 1 have, thcrrhirc', 
been forced low.inis tlie vU'w that the smoke f>g of 
London does not ('onsist oi watiT particles diilied by 
smoke, imt almo.st eiitirciy oi stnoki' ])aTli( les aUnie. 
In siip{)ort of tins ate the following taits • 

(<0 iMiiiiig tile reeiuit fogs wiien the sun was 
vi-sible at all iL apjieaied as a red hall, thus jiomlmg 
towards the jircseiue of linely ilivnitsl suspcmdiMl 
inattei, and not towiuds largo water globules. 

(h) Reiords taki'u hy niv im]iacL method during 
T-oiidon smolu' fogs show lit tie e\ id<uu eof water diops, 
winch, if jircsi’ill, wouUl bi' obvious, but there are 
always immense iuinibt'rs ol small smoke particles 

(r) It IS nut unusual m (.ommg up to lauulou from 
the counlrv dunng fuggy weatlier to find a dense 
white fog in tile couidrs', witli a limit ot visibility of 
TKTluajis 50 >ar<is, giving place to a yellow fog in 
London witli a gie.iter limit of visil-ihly; thus, 
while a large amount ol smoke can always be thdected, 
there must in' a great reduction m Hie fjuantity of 
water m the I^ondon fog, since in .spite of tlie smoke 
addition visibility improves 

(d) 1 lie air o\<T l.ondon i.s wanner th.m m the 
country surrouii<!nig, ami <dthongh the combustion ol 
large (|uantiti<'s ol fuel .supjjlies a certain amount of 
water to the air, it seems ])robablc that londensaliou 
of water in London to form fog would nomiallv be 
much less than in the surrouiuhng country, 'i'here 
are about i7,och),ooo ton.s of coal burnt per annum in 
London, and assuming a wind of 2 miles per hour and 
an invcisioii of the lap.so rate of temperature at about 
400 le<’t, a condition likely to be met with tiuruig 
foggy weather, this amount of coal would keep the 
air iininediatrlv over 1 /Ondcn about 13° F, w'armcr 
than in the surrounding country. 

{c) I'hc hourly incidence of suspended impurity, as 
sliown in the curves, varied exactly with the darkness 
and apparent density of the fogs as judged by tlie 
eye. 

Doubtless in the early morning tlie additions which 
cause a water fog in Uie country also cause a similar 
fog in London, if not so dense ; but as the day ad¬ 
vances the smoky fires add their soot and heat to the 
’ air, the latter evaporating the water and the former 
re^acing it by sooi. * 

Tires arc notoriously smoky shortly after lighting 
until .they get well heated,np,,^d we find, as a rule, 
that the sn»%ky log t&mmences in ,th0 morn-' 

ing about'/tisM' dl fir^ .lighting hnd dies away 


gradually as the fires become well established ; wlui 
it is usually at a minimum between midnight am 
early morning. If the natural ventilation over th 
city fails to cany away the smoke produced, there i 
sufficient evolved in the morning in three or fou 
hoiins lo provide T><mdoncrs with the demsest snioki 
fog they have ever experienced. Such a fog contain; 
5 or 6 milligrams of soot per cubic, metre, and thii 
can Ik' easily supplied by the 40 or 50 tons of soo' 
evolved per liour by the chimneys of London. 

.\ssunung the ctirrectness of the above, wc ma) 
draw the following inferenet's : 

(i) The air ov'er i.onclon bi'ing w'armor than it; 
surroumhngs, waft'r fogs will be fewer or less 
dense during the dav tlian m the country. 

{2) Tlu* ” J^mdon I’artu.iilai ” can be entirel} 
prevenleil bv abolishing smoke. 

J. S. OVVttNS. 

47 Victoria Strei't, Westminster. S W i, 

1 )ecemb<T 4, 


Upper Air Conditions after u Line-Squall. 

.’UprrKOKOi.ooisi.s are indebted to Wing-Commandei 
J.. W. Hues for some verv vaiuablB observa¬ 
tions during two aeroplane ascents at t'ranwell (Lines ) 
on Oelobei i«k showing the cJmnge which took place 
in upper-air condilioas during tlu' passage ot a ” Hue- 
Sipiali ” or, 111 the piiraseology of BjerJenes, a “ cold 
front ■■ Ot)scrvati<>ns of this kind are sufficiently 
rare, aiui the features eshibited liy the present ones 
aieso specialK iiitercstnig that it seems verydenir- 
.ible t<.> lay some emphasis on them. 

The aeioiupunymg dnigniin (h'lg. r) .shows the 
I details of the rtHwds, The first ascent (dotted line] 
coinincnced at o.rs am , and was iua<le tn front o: 
the lme-st|uall m tlie ” eijuatorial air,” the origin ot 
which has now been traced back, on the charts in 
the Meteorological Office, to a low latJtude. Th< 
figures against the curve show the relative hiimidity 
at various levels, LlU' corresponding number 0; 
grains of water vapour per kilogram ot air bem| 
given in braekots. It is necessary to remark thai 
Uie report of cloud and rum encountered i.s noi 
inconsistent with ttic apparently nnsaturated con' 
dition of the air, for the cloud was not necessarily 
continuous tliroughuul the thickness indicated, and 
further, the instruments were read on tlio way iif 
when the clouds were only just commencing tc 
thicken and form ram. No rain reached the .surfaci 
until 10 A.M. The Iine-s([uall occurred at 10.5 a.m. 
marking the arrival at the surface at Cranwell of th< 
“ polar air ” wlncJi has been traced back to th( 
ncighlKnirhood of (ireenland. 'I'he usual luie-squal 
fealuro.s w'ero rt'cordcd—heavy ram, sudden, veer o 
wind from S.S.W. lo W., and sudden fall of tempera 
tiini of 1 '. All the ram, 2-1 mm., occurred betweei 
10 A.M. and noon, and presumably fell through tin 
undcrcutlnig wedge of colder air from the ” equatoria 
air ” above. The second a.sccnt (full line) commenccc 
at 2 15 I'.M. in res])onse to a request by wirelesi 
telcgrapliy from the Forecast Division of the Moteoro 
logical OHicc, .Xir Ministry, wiiere the finst record hat 
lK.*en received and the weather charts .showed hov 
valuable another would he. 

The second record .sliows that the aeroplane lef 
the grouiKl m the "polar air” and penetrated th' 
“ ctpiatorial air” above, but what is particular!; 
striking is the extreme dryno.ss of the intennediat 
layer extending from about 5000 ft. to 9000 ft. Whei 
a shar^i discontinuity is absent between two differen 
. air currents the effect is usually attributed to mixiiq 
at this interface, but the present intermediate laye 
aooiei'4000 *ft thick cannot possibly have^ been : 
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“mixing layer,” for it contained a much smaller 
proportion of water vapour per mass of air than the 
layers alxive and below. The following considera¬ 
tions suggest that it belonged purely to the lower 
current and was, indeed, the only genuine “ polar 
air ” sundving over Cranweli. 

Let the shaded figure (n), in the inset diagram, 
represent, schc’inatically only, a vertical section 
(vertical scale much magnified) of a tongue “ or 
” globule ” of told air wluoh luts not long since 
penetrated from a cold source into a wanner environ¬ 
ment. Subsequent translation and lateral spreatlmg 
under gravity’ may lead to a coiniition, now' at a 
distance from tliet old source, ii^prestuilod by Jig. {f»), 
the line-.sqaall taking place, say. at the right-hand 
edge. A contrdnition to tin' study of Micli motion 
has been made by Lxner lSit/iingsl)er Akad. Wiss. 
Wien, 11 a, 1^7, 1018, pp. Li the transition 

the air at A dest ends to C, wlnle the surface air 
remains at llic surface, so that tlie higher a layer was 
originally the more it is v\aiine(I adialiatically. lienee 



if the original lajise-rato, represented by AH m 
fig. (c), is les.s than the adiabatic, as is reasonable 
for air cooled mainlv from the .surface in high latitudes, 
it will become, from tliis cause alone, more remote 
still from the adiabatic, like CB, where AC is the 
slope of the “ dry adiabatic.” A more precj.se 
mathematical treatment of such a change of lap.se- 
rate has been given hy i\[argulc.s (Kxncr, '* J Jynumisclic 
Mcteorc^ogie,” 1017, p. 80). Any change of pressure, 
at a given level, during the transition would produce 
effecte .which would not •appreciably modify that 
demonstrated. The sinking of the globule thu.s tends 
towards greater stability and therefore to opprae, 
turbulence. But in paswng over g relatively warm' 
surface such as the Atlantic the cold air mass would 
receive heat from below, >at;d .this .would- h9 dcSjjted 


upwards as far as the turbulence.originating at the 
surface is able to penetrate in the face of the stabilis¬ 
ing action of the sinking. A lapse line like CEI> 
would result, where E is the upper limit of mixing. 

In the present case there is clear evidence of the 
upper limit of turbulence in llie ” haze-top ” reported 
at about .^ooo ft,, and the la5’^er KD in the main 
diagram was accordingly the one which had been 
warmed from Ixdow; it possesseil the ‘‘ drv adiabatic ” 
lapse-rale of temperature indicative of thorough 
mixing, and was fairly huiiiid, with cloud at the top, 
owing to water vapour, evaporated over the Atlantic, 
having been stirred uj) at tlie same time as the layer 
was warmed. The layer ('-R, on the otlier hand, was, 
on this view, one which had succeeded in remaining 
iion-turbiilcnt, and was really the only genuine 
“ polar air ” which reached Cranweli, .still posse.sging 
the original low polar water \apour content and, 
neglecting radiation, its original potential temperature. 
This view' IS strengtliened by remarlnng that, although 
the moderate decrease of luinuditv and snudl n.se of 
temperature indicjited by the upper parts ol the two 
reexirdb may l>c cxplaiiu^d, u.smg a Hertz diagram, 
by supposing the “ equatorial air ” to have asecndeil, 
lost .some moisture as “ cold front ” ram, and de- 
.sceiuled again, as suggested at !■' in fig, (h), no such 
explanation can Ik‘ applied to tin* exticinely dry layer 
discussed above, for the air would have to be taken 
to an unreasonably great height, and would also 
arrive back with far loo high a tenjperatnre It does 
not seem, therefore, that the luli'nmxhatu layer can 
have been <‘Volved out of tlie ” equatona) uir,” and 
these interesting records aie aecordinglv to be inter¬ 
preted as showing tli.it the air ol jiolar oiigin over 
Cranuell was in nil ]>ri)bal)ililv .1 “tongue” or 
” globule ” alM>ut <)Ooo lecL thick with the hnver half 
partially ” depolarised.” SulisequeiiL wrathei charts 
suggest that it w.is s<Kin replai.ed again by a warmer 
air current right demn to the surface 
Such pairs of lecords as this, near “ cold fronts,” 
are unoomiiion, the neare,st approach amongst those 
published m tlic Daily Weallier T^t'ports being in the 
issues ol October 14 ami 35, 1021, two ascents at 
Baldonnell (Dublin) having e.vliibite<l simikir fi'iitures 
to the prc'sent. They are also inqiortant as bringing 
into pronunence the existence well within areas of 
cyclonic activity of “dry inversions,” tlu* oei'urrcuce 
of which IS moie cuuunonly assoeiati'd with the 
margins of anticyclones M. A CiiBLr-.TT. 

Meteorological Office, 

.\ir Ministry, luagsway, \V.C.2, 

November 14. 


Experiments on dona iniestinalis. 

Ir is remarkable that in alLtlic statements that I 
have seen hy J)r. Karamerer or IVof. Macl^ride con¬ 
cerning the increiuse in length of the siphons in Ciona 
following amputation, no meastirnnonls arc given. 
As I have recently made measurements on a number 
of specimens in order to obtain some data indicating 
the natural variation in the proportional length of 
the oral sijdion, 1 should be glad if Prof. MacBride 
would inform ns whether J!)r. Kamniorer ha.s jiublished, 
or whether he possesses unpublished, any moasure- 
menls ol llio siphons in fiis specimens before and 
after amputation, and in the offspring which in¬ 
herited the increased length. 

1 find i^.i^ifficult to understand what Prof, MacBride 
means hy the words , “ the reaction i§ of the animal 
,.a9 a,whoIe“ ' ,'It‘m2r*''tl?e fi. fact that.-^putation of 
bo^ siphoia result^ m of .Icmger si^ihoas. 
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* ^ ^ ^imal as a whole *' os^ains the 

MacBnde has a photograph of an operated 
Uona and a normal one side by side. What is the 
proportional length of the oral siphon in a ** normal ” 
Ciona, ^d what was that length in the operated 
siphon before operation arid after regeneration ? 

_ , ^ J. T. Cunningham. 

hast London (College. 

Mile End Hoad, London. E., 

November 24. 


Mrs. Bertha Ayrton. 

It must be a matter of pain and surprise to many 
readers of Natuki- that Professor Arm.str(uig should 
have written such an article a.s that which appears on 
p. Koo of the issue of Uccomher 1. 

I was privileged to know, with the intimacy which 
is only po.ssihle to a doctor, both Prof, and Airs. A>Tlon 
during maiiv years lie was mv patient until he 
died—prematurely in one sen.se,'but in anollier lie 
lived long, and accoin^ihshcd more than many men 
wlio live lo extreme old age. It seems almost sacri¬ 
lege to speak of their inarru'd life, or of the perfect 
.sympalhv and camjj.unon.ship which distinguished 
it; it IS difficult to uiulenstund hyu anv 011c pn)fcs.sing 
to have been tiu'ir friend could .suggest that they 
were " an ill-assorted couple ” 

No woman coulfl liavc minsed her husband with 
more untuing, uiisdUsIi, and tender devotion Of 
their sciunUlu work I le.ue othcis to .speak ; there 
v-dl .surely lx* mans who wiU vuuhc.ite their memory 
in thi.s resjiect. Pin as an old and intimate friend 1 
am well ipiuliliivl to protest against th<‘ lieartJess 
comments upon Die jinvatc lite 0/ a verv noble woman 
of whose hsiug juvsmice we are so recently bereaved. 
The Latin races n-spei t their dead fnemU with an 
emotion we cun at least respect. Tl»c Day oi the 
Dead, held in nwercnce j*rc)bably surpas.smg any* 
thing in the ('hn.stian ritual, lias scarcely passed this 
year, and yet l-’ioi Arinstioiig can write such an 
article upon lies dead triend.s Surely for the re.st of 
liis life he will regret not having declined that 
" appeal ” for an obituary notice. I{. H. Mills. 

'll St. A'farv Abbot's Terrace. 

Kensington, \V 14. 

December 3. 


The only comment 1 can pos.sibly inaktr on the 
above i.s. that the writer must be strangely Lacking in 
sense of humour. 

When J .used lo tell my triend.s that they were “ ill- 
assorted.” knowing this full well and knowing me, 
they did but smile. As did Mrs. Ayrton—when, to 
tenninate one ol our fruitless di.scussions on the 
woman as man. I .sometimes .said; “We will admit 
you are ‘up to ns’ (apart from being yourselves), 
when you are regularly engaged as chefs and produce 
one lo go down to posterity with Soyer.” 

May I here note the need of a correction in my 
article—the insertion of the accent over the fir.st e in 
M^lisande ? So beautiful a name .should not be reft 
of the least shade ol its charm. ■ 

Henry E. Armstrong. 


Zootoglcal Bibliography. 

Lest it. should be assumed from my* friend Dr. 
Batheriff communication to Nature of 'December j,' 
page 794^ letter was pr^ature^et-metstete; 


with the cohcurrence of varipiis officers of the 
British A^ociatiem, who were pre^t ai'the time. 

There is no misundersttoiding whatever as to the 
wishes of the representatives of the- numerous 
scientific societies present in regard to the size of 
pablications, and if Dr. Bather will consult sn<m a 
publication as Collins’s ” Authors' and Printers* 
Dictionary.” i.ssiied by the Oxford University Press, 
he will find that demy-octavo m slightly less than the 
measurements he gives, namely, sf x 5J in., and this 
is the size which that particular committee re¬ 
commends to all societies publishing annual reports, 
etc. 'r. Sheppard. 

The Municipal Museums, Hull. 

• Micelles and Colloidal Ions. 

Mr. W. D. Hardy in his letter to Nature of 
Octol>er 13, p. 537, entitled “The Micelle—A Ques¬ 
tion of Notation,” advocates the conception of the 
colloidal ion and postulates that tlic ideas of other 
workers coincide with his liwn, .so that merely a 
question of nomenclature is involved ; nevertheless, 
m his opinion, it is positively wrong to refer to a 
colLhdal ion as a micelle. 

n will Ik.’ shown in a paper by Miss M. E. Laing 
wJiich we hojx: to publish in an early number of the 
Journal of Physical Chemistry, that all movement in 
an electric field can be .summed up in a .single formula 
which a])plics eijuidly to lon.s, diapliragms, gels, sus- 
pcnsiou.s, micelle.s, etc., and governs the movement of 
any such chargeil constituent relative to the solvent. 
The cxpenmentnl evidence shows that there is a 
gradual transition from uncharged or isoelectric 
colloidal particles, througli those which are very 
slightly charged, such as the neutral micelle in soap 
solution or tlic particles in a gold sol, to those which 
are much more highly charged, like tJie ionic micelle 
of soaps, ami then to the true lon.s whic^ are fuUy 
chargwl. 

Now comes the question of nomenclature. There 
is no <iuestion as lo t!»' fully charged ion where this 
comculcs with the chemical unit. In soap solutions, 
however, there is a sharp distmction between the 
behiivioiir of tiie .single crystalloidal molecules or ions 
ami their res^R'ctivo aggrcgalion.s, the neutral and 
ionic micelles, which, for example, can he hold bock 
by an ultrafiHcr. 

It would seem as rvqmgruint to designate an aggre¬ 
gate of soap ions containing sulwtantial proportions 
of undissociated soap and of solvent a “ colloidal ion ” 
a.s it would bo to call aggregates of hydrated neutral 
soap, which are proliably the structural basis of soap 
Jellies, “ colloidal molecules,” althougli one is as 
logical as the other. I have called each of these 
aggregates a micelle, and have described their elec- 
truail condition by adding the prefixes’neutral and 
lomc r(»i)ectivcly. The term micelle is customarily 
employed in a similar sensi* m contempfirary-p'rench 
and German science. James W. McBain. 

Dept, of Physical ('hennstry, 

University of Bristol. 


Biography of Richard A. Proctor. 

We arc at present engaged in the preparation of a 
“ Memoir ” of the late Richard A. Proctor, and to 
assist us in our work we should be deeply grateful for 
the loan of any letters which readers of Nature may 
have received from him. We will carefully preserve 
the letters and return them as soon as possible. 

; ’ S. D. -Proctor-Smvth. 

■V ’-'1 «• M^ry Proctor. 

S'Altrincham^ Che8hire> 
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The Treatment of Disease by Artificial, Light 


PHOTOTHERAPY, or the treatment of disease by- 
A light, was first prominently brought to the notice 
of the medical proiession by the work of Finsen in 
1895. He demonstrated that the rays of the visible 
spectrum, and also those invisible radiations wlii<'h we 
call ultra-violet rays, iiav(! varying Ihempeutir <)ualities. 
He showed tliat llu* exclusion of the ultra-violet rays 
from the skin of patients sulTcring from smallpox cut 
.short the secondary fever characteristic of this disease, 
and diminished tlie suppurative sUge, and, thereby, 
shortened the duration of the illness and lessened the 
risk of ugly scarring. On the other hand, he proved 
that the local application of concentrated aclinic light 
had a powerful influence on certain affeclion.s of the 
skin, particularly on the common type of cutaneous 
tuberculosis known as lupus vulgaris. Before his 
death he had already apprci'iated the value of a more 
general application of light, namely, the exposure of 
the whole body to radiati<m. 

In his earlier experiments with concentrated light, 
Finsen used the sun ; and a simple apparatus consist¬ 
ing of a large hollow lens containing a blue solution 
was the means by which the actinic rays of light were 
brought to a focus u])on tlie skin. Iwen with a blue 
medium used us a filter it was found necessary to 
interpose a cooling apjiaratiis at the focus of the lens. 
This apparatus consisted of a .small circular chamber 
with quart?, faces through which a current of cold 
water constantly circulated. In addition to its value 
as a method of ])reventing excessive heating of the 
part, this apparatu.s was also used as a compressor to 
render tlv^ under treatment bloodless, as it had 
been found by experiment that the actinic rays 
penetrated a blanched skin, whcrea.s in that through 
which tlie blood was circulating the red colouring 
matter of tlie blood prevented tiie passage of the blue 
and ultra-violet ray.s. In Denmark, as in other 
countries in northern latitudes, the numlxT of days on 
which the sun could be utilised wa.s so limited tliat 
' Finsen soon abandoned the sun as an illuminant and 
substituted powerful electric arc lights. 

Following on Finsen’s discovery, a number of workers 
in this field devised other forms of illuminant, and 
several lamps of high actinic j)ower became available. 

It is interesting at thi.s point to consider the work of 
Rollier at Leysin? Por more tlian twenty years he has 
been treating cdsfe.s of tuberculosis, particularly in 
children, by exposing the .surface of the body to the 
alpine sun, and his efforts have achieved a striking 
success". At first it was believed that the air of the 
high altitude was the determining factor in the admir¬ 
able results obtained, but it has .since ))ecn shown that 
it is the light which is the''important agent. Rollier’s 
success stimulated others in t» branch of phototherapy, 
and at the Treloar Homes at ^on lUid Hayling, Hants, 
Sir Henry Gauvain has shown the practical value of 
this measure, even in tliis elimati^ in the treatment of 
tuberculous disease of the bones, joints, and skinv 
More recently, Reyn, in Copenhagen, has shown that 
the carbon arc light con be used as a substitute for ihe^ 
sun, and dial- the rwuRs of an felcctric light ijath'jaM 
efficient as the sun bath. ' 


must be considered from two ^ints of view. , First, the 
local application (>f the radiations to the diseased focus, 
and second, the application of light to the whole of the 
surface, which for convenience we may call the “ light 
bath.” First, the local application of light to a diseased 
area; here we find two methods in use, one in which 
the light is concentrated by means of lenses, and the 
other in which reliance i.s placed on the intensity of the 
actinic, radiations, without concentration. 

Local Treatment by C'oncrntrated Light.—^’F he 
typical apparatus for treatment by concentrated 
actinic, light is the Finsen lamp, or its modification the 
Finsen-Rcyn lamp, 'i'he essentials in these are a 
jxiwerful carbon arc witli an automatic adjustment to 
approximate the c'arbons as they burn away. The 
ligiit from the arc is focussed through a series of rock- 
cr)'sUil lenses in a tube containing distilled water. 
Tlie rays are focussed on an area the size of a shilling, 
and at the focus is placed the combined compressor 
and cooling apparatus with a cold-water circulation 
dcscrilied alKive. This type of apparatu.s is used 
mainly in the treatment of the form of tuhenailosis 
of the skin known as lupus vulgari.s. After an hour’s 
application of the concentrated rays an inflammatory 
reaction octnrs in the skin. Tlui inflaminnlion is so 
acute that u blist(?r forms which may lake several 
days to a couple of wi'cks to heal. It is interesting that 
this reaction does not begin till about six hours after 
the treatment. Repeated applications ^Lu.sually 
necessary to de.stroy the effe<’l.s of Uie of the 

skin hy the tubercle bacillus, but in 6o w^oBjicr cent, 
a permanent cure is obtained, many of the patients 
treated having been watched for twenty years. 

In the original Finsen ap|x\ratus the current used is 
70 volts and 50 amjieres. It is tiierefore advisable 
to use a transformer when the available current 1ms 
a high voltage, say 240 to 220. Tlie carbon.s used are: 
positive, cored, 25 mm. in diameter and 12 inche.s 
long; negative, solid. 18 mm. in diameter and of the 
same length. By this apparatus four patients can be 
treated simultaneously. 

In tlie Finsen-Reyn lamp the illuminant i.s of the 
scissors type, the current employed being 70 volts, 
20 amperes. The positive carbons are cored 12 mm., the 
negative solid 10 mm. in diameter and 8 inches long. 
These lamps can be worked from the lighting mains, 
say of 240 volts in series, witli appropriate shunts. 
One patient only at a time is treated with each 
Finsen-Rejm lamp. 

Locai. Treatment by Unconcentrateb Light.— 
The most convenient type of apparatus for the local 
treatment of diseased area.s of the skin by uncon¬ 
centrated light is that devised by Kromayer. It 
consists of a u-shaped envelope of rock crystal contain¬ 
ing mercury vapour. This Is surrounded by a second 
envelope with a rock-crystal window. Between the 
two envelopes, which are fitted in a metal box, cold 
water circulates, to absorb the heat rays. ' The wdow 
of the. Apparatus-is pressed firmly Bgamsf th^ .ar^a of 
skin to'l>efreated(, the pr(;£sure bel&gof^i^.^i^reqderT 
ing the sk)Q 
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direct electric lighting dircuitV Oh a S40 voltS; circuit - ! 
the current used i.s'3*f amperes with lao volt? across the 
arc. It will Ijc noted that a water supply is necessary, • 
a circulation of four pints per minhte being required. 

Light Bath Treatment by the Carbon Arc Light. 
—^The experience of ReATi of Copenhagen, amfirmed 
by other observers, is that the best illuminant is 
carbon arc light. The spectrum of the carljon arc more 
nearly approaches that of the sun than does that of 
mercury vapour, and in tin* experience of the London 
Hospital, this is further increased hy the use of carbons 
with a tungsten ])astc core, tungsten giving a sprt'.trum 
of great richness in ultra-violet rays. 

The installation is very simple. A large carbon arc 
lamp, working at 50 amperes and 70 volts, is suspended 
from the ceiling at three to tlirec and a half feet above 
the floor. .Around this, at a distance of from three lo 
four feet, the patients, nude, are seated on stools. 
The whole of the body is exposed, first the front and 
then the l)ack, the sittings being of half an hour’s 
duration at first, and thc.se are gradually increased up 
to four hours a day. When the Iront of the body is 
under treatment the eyes are carefully protected by 
a thick mask. Tlu* tungsten paste cored carbons tised 
are ( + ) cored, 25 mm., (-) solid, 18 min., Ixith 12 
inches long. 

Gener.ai, Treatment by Mkrciirv-vapogr T.amr.— 
The apparatus consists of a quartz lamp or “ burner ” 
containing men-ury vapour, behind which are pla<'cd 
reflectors of various sliape.s. 'I'he lamp is mounted 
on asUmd vshich permits its being placc<l at an appro¬ 
priate height. Jt is worked off any direct electric 
current, and i.s inexpensive to run. The practical life 
“ burner ’’ i.s, in the larger types, about 1000 

UTS. A ver\ high actinic illumination is obtained, 
^'he patient lies or stands while under treatment, usually 
at a distance of about three feet, but with the larger 
model supplied by the Hewittic Llcctric Company, the 
maximum di.slanec at which a patient is sensililc of the 
radiation is eighteen feet. At the beginning of the 
treatment llie exposure.? are given to .small area.?, and 
both the area and the duration may Ijc gradually 
increased until the whole of the back or front of the 
body is expu.sed for half an hour. An inflammatory 


reaction, redness, slight vesication'/ with subsequent 
desquamation, • are common, and after a series of 
exposures, the skin in, ,tiie majority of patients'becomes 
strongly pigmented. Several of these lamps may be 
placed in a suitable apartment, the -patients:,j^being 
allowed lo move about. The mcrcury-vapour lamp 
has lK*en u.sed with succes.? in the treatment of tubef-- 
culosis of the .skin, glands, bones, and joints. Care is 
required in the dosage, and it i.s advisable to estimate, 
tlie intensity ot the actinic rays by a chromo-actino- 
mctcr. 'I’his is spe< ially necessary when a new “ burner ” 
is installed. 

It has been shown that rickets can be prevented in 
animals fed on a ricket-producing diet if the surface 
of the faidy is expo.scd to the radiations from a mercury- 
vapour lamp, and there is an important field of nse- 
fulness for this form of radiotherapy carried out with 
due precautions in the treatment of early rickets in 
children. • 

(oNCLU.siaN,—The sphen* of usefulness of the light 
Imt!^ is being explored in several directions. A com¬ 
mittee appointed by the Medical Re.search Council is 
studying the biological action of light, and. several 
valuable investigations have been made. Among 
others it has been demonstrated that the bactericid^ 
power of the blood of animals can be greatly increased 
by the exposure of the animal to actinic light. Clinical 
observation shows that there is a remarkable effect 
upon the metabolism of the human subject; dull, 
lethargic j)atients vapidly become bright, cheerful, and 
iictivc. The body weight increasc-s in many instances. 
Chronic tuberculous aflectiuns of the skin, mucous 
membranes, l)ones, and joints heal rapidly. Other 
chronic processes, such a.s rlieumatoid arthriijj, have also 
been benefited. The value of light in the prevention 
and treatment of rickets has been noted above. A 
course of treatment u.sualiy lusts three to five.months. 
Patients whose skin pigjnents well usually do best, but 
there i.s no evidence lo show that it is the pigmentation' 
which is the curative factor. At present it can, only 
be considered an index. Evidence so far points .to the 
actinic rays producing some possibl)’ chemical ciiange 
in the blood which gives it greater power to destroy 
Ixicteria and their products. 


Some Aspects of the Physical Chemistry of Interfaces.^ 

By Prof. F. G. Donnan, F.R.S. 


I N recent years a great deal of attention has been 
‘ paid by chemists, physicists, and physiologists to 
the phenomena which occur at the .surfaces or inter- 
^faces which separate different sorts of matter in bulk. 
Things could happen in these regions wliich did not 
occur in the more homogeneous and uniform regions 
well inside the volume of matter in bulk. A surface 
or surface layer represents a sort of thin cross section 
which con be probed and exandned much more readily 
than any part of the inside bulk. The living organisms 
■of plants and animals are full of surfaces and membranes. 
What ctm; happed at - surfaces is therefore a matter 
of great importance for the science of tiving things. 

An or 


of molecules and atoms which seems to ocolr at 
surfaces may consist in special orientation. In the 
cFcmical and physical actions occurring in a volume 
of liquid the bulk of whicji i.s large compared with its 
.surface,, the molecules or atoms probably move towards 
each other with every sort of orientation. Should, 
however, some special orientation be characicristic’of 
interfaces, then it is clear that such interfaces jyill 
exhibit new phenomena due to this special sort Of 
arraying. Moreover, if we are dealing with moftcules 
which are ionised into electrically polar constituents, 
or which, if not actually dissociated, can be treated 
as electrically bi-polar, it follows tliat, if* orientation 
occurs at interfaces and surfaces, then electrical double 
'.laye^'-^ iel^tritel 'potential differences may bo set 
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The field of force surrounding an attracting molecule 
may in reality be very “ irregular,” and may be specialiy 
localised around certain active or “polar” groups. 
Its region of sensible magnitude may be very variable 
and relatively small compared with molecuW dimen¬ 
sions. The chemical constitution of the molecule is 
now regarded as determining the varying nature of 
the field of force surrounding it, so tliat parts of the 
molecule possessing high “ residual chemical alTinity ” 
give rise to specially powerful regions of force. In this 
way the older “ physical ” theories of cohesion accord¬ 
ing to central forces with uniform orientation have 
been to some extent replaced, or at all events supple¬ 
mented, by “ chemical ” theories according to which 
the attractive force-fields are highly localised round 
active chemical groups and atoms, are relatively 
minute in range, and can be saturated or “ neutralised ” 
by the atojns or groups of neighbouring or juxtaposed 
molecules. 

W. JI. Hardy has been the chief pioneer in the 
development of these newer theories, having beep led 
thereto by his researches on feurface lemsion, surface 
films, composite licjuid .surfaces, and static friction and 
lubrication. If he the surface tension of a liquid A, 
7* that of another practically immiscible liquid H, and 
the mterfa{'ial tension at the interlace A/U, then 
the quantity W ^ y,, yu-yA,. re]>rfsents the dccrea.se 
of free surface energy, and therefore the maximum 
work gained, when a suriuce of A is allowed to approach 
normally and ttmeh a surface (d H ut conspint tempera¬ 
ture. Comparing diflerent liquids A with water as a 
uonswnt lujuid 11 , Hardy has shown that the quantity 
W is extremely dependent on the chemical constitution 
of A, and is especiidly high when A contains the atomic 
groups characteristic ot alcohols, acids, and ester.s. 
Thu.s, for sucii sauiratc<l substances as octane, cycl«)- 
hexane, CSg and ('CI4, the values of W at ordinary 
room temperature lie between 21 and 24. C'oinjjare 
with these values the following : 

(0) lntroducti<m of a hydroxyl group : 


Cetyl ali’ohol . . .46 

Cydohexanol . . • 5 i '4 

(6) Introduction of a carboxyl group : 

n— Caprylic acid . . . 40-4 

Oleic add . . . 44*7 


The natural itderonce from results such a.s these is 
that the cohesional forces are essentially chemical in 
origin and that they depend in large measure on the 
presence of “ active ” atoms or groups of atoms, 
namely, those pos.sessing strong field.s of “rc.sidual 
chemical affinity ” ; in other words, powerful and 
highly localised .stray fields of dectrieal or electro- 1 
magnetic force (or of both types). The existence of ' 
such atoms nr atomic groups is strong presumptive 
evidence of the unsymmetrical fields of force postulated 
by Hardy and therefore of the molecular orientation 
at surfaces. 

This question of the orientation of molecule.s at the 
surfaces of liquids has been greatly extended in recent 
years by a detailed study ot the extremely thin and 
invisible films formed by the primary spreading of 
oily substances on the .surface of water. In a continua¬ 
tion and development of the work of‘Miss Fockels; 
the late Lord Rayleigh showed many-^an ago that ^ 
when oUve oil £0^ 


water -there is no fall in surface tmsion until the surface 
concentration reaches a certain very small value. He. 
made the highly interesting and important suggestion 
that this con(5entra;tion marks the point where there is 
formed a continuous layer just one molecule thick. 
In the case of olive oil, he found this critical thickness 
to be cm., and concluded that this number repre¬ 
sented the order of magnitude of the diameter of a 
molecule of the oil. This method was greatly developed 
by JJevaux. 

Although these researches had firmly established the 
theory ot the formation of a unimolccular surface 
layer and therefore of the existence of a new “ iwo- 
dimemionaV* phase of matter, we owe it to I. Langmuir 
to have made u very important advance by connecting 
this conception with the ideas of chemically active 
groups and molecular orientation, Influenced, no 
doubt, by the ideas of Hardy, Langmuir reasoned that 
the lonnation of these primary unimolccular films 
must l>e due to the pre.sence of active groups in the 
molecule.s, which are attracted inwards towards the 
water and thus cau.se the long open chain molecules of 
the fatty acids to be oriented on the water surface with 
their long hydrocarbon axes vertical and side by side. 

Working by means of the method t^Devaux, 
Langmuir put these ideas to the test d;| 9 fcriment, 
and determined the internal inolfcular’^f^B^hsions of 
a unimolccular layer. Calculation of the average 
distance between two adjacent rarbem atoms in the 
three acids gave the value ]-4 xto ** uu. This 
di.stJince must he ol the order of magnitude of the 
distance between liie u-ntres of the <'arbon atoms 
in tlie crystal structure of a diamond, which is now 
known to Ih' 1-52 X 10 ” cm. 

Thc.se regularly oriented and uniinulcculur surface 
films (m water liave been recently inse.sligated in a 
veiy’ detailed and careful manner by K. K. Adam, 
who lias improved the metliod employed by Devaux 
and Langmuir h'rom a closer analysis of the relation¬ 
ship latween tlie torce of surface compre.ssion and the 
surface concentration (expressed as area occupied per 
molecule), he hks shown that a distnu Lion must be 
made between the close packing ol the jxjlar or active 
end groups (head groups) of the molecules and the 
subsequent close packing of the hydnx-arbon chains. 

Some interesting results have also been obtained 
in Sir William Bragg’s laboratory by Dr. A. Muller. 
In these experiments layers of crystallised fatty acids 
on glass plates have been examined by an X-ray 
photographic method. From thc.se results it appears 
that the unit cell is a long prism, the cross section of 
which remains constant for the suhstmees investigated, 
whilst the length ot the prism increases linearly with 
the number of carbon atoms in the molecule. The 
increase in length of the unit pri.sm per carbon atom 
in the molecule is found to be 2*0x 10“^ cm. Since 
it appears likely that there are two molecules ar^nged 
along the long axis of each unit cell (prisjp^ it|rwould 
follow that the increase in the length of the molecule 
per carbon atom added is i-o x 10cm. Comparing 
this result, ^;^vith the value for the distance b^een 
the carbon centres the, diamond, la^ee, it would 
appear that the.caibDl'‘at^Qn5^^d&^hydrocarboh 
chains'el arranged 
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If this be the case/the closer packing or compressiori' 
of the juxtaposed molecules in the unimolecular fUms, 
as revealed in the investigations of.Devaux, Langmuir, 
and Adam, may be to some extent explained by the 
straightening out of tliese 2ig-zags, or perhaps by the 
elastic compression ” of the helices. 

pointed out by Langunur, the question of tlic 
formation ol unimolcculnr suriuce films can he attacked 
in a different manner. .It is known that gases or 
vapours can be condensed or adsorbed by solid and 
liquid surfaces. The cpiesiion then arises, does the 
formation of primary unimolmilar films ever occur in 
such cases ? It will lie recollected that Hardy made the 
suggestion that tlic formation of the primary uni- 
molecular film in the spreading of oily substances on 
water might be due to adsoqition fnim the vapour. In 
order to e\amine this question, Mr. T. Iredale has 
recently me.i.sured in m)' lalxiratoiy' the fall in the 
surface tensitm of mercury caused by exposing a fresh 
mercury suriuce to vapours of increasing partial 
pressure. 'J’he excess surface concentration q of the 
adsorbed \u])(Hir < un then be calculated by means of 
Gibbs’s fonnulu 

t<iy 

’ ' lip’ 

whore y-surlace tension, and /> and p denote the 
density and partial firessure of the vapour respectively. 
Working with the vajiour ol methyl acetate, Inxlale 
found in this way fltat at a temperature of 26*^ C. and a 
partial pre.ssureof 62 mm. of mercury, 4-5 x 10 '‘gm. 
per square (cntirnotre of surface. I'Vom this result 
Wfi can readily calculate-that there are 0-37 x to*® 
molecules o! methyl acetate adsoriicd sq. cm., 
and that the area [>er molecule Ls 27 x lo'** sq. cm. 
As under the I'onditions corresponding to this calcula¬ 
tion the mnleiular surface layer was iirobably not 
quite .saturated (in the unimolecular sense), wc may 
expect the value lound to he of the same order of 
magnitude but somewhat greater than the values 
found by Adam for the cross section of the head group 
of the higher .saturated tatty acids (25 x lo *®) and of 
the esters (22x10 for etliyl jmlmitatc and ethyl 
hehenate). We may, therefore, say tliat Ircdale’s 
, results appear to indicate the formation oi a primary 
■^imolecular layer built up by adsorption from the 
•;vaj)our pliasc. 

; , Langmuir has measured the adsorption of a number 
of gases at low temperature.s and pressure.s on mea.sured 
surfaces of mica and glas.s, and has arrived at the 
conclusion that tlie maximum quantities adsorbed are 
always somewhat less tlian iJie amounts to be expected 
in a unimolecular surface layer. E. K. Carver, w'ho lias 
measured the adsorption of toluene, vapour on known 
glass surfaces, lias arrived at a similar conclusion. 'Hie 
view that the maximum adsorption from the gas phase 
cannot exeeed a unimolecular layer has, however, l»ccn 
much criticised. 

Let us now consider another type of formation of 
surface layers at the surfaces of liquids—namely, the 
case wherea substance dissolved in a liquid eoncentrates 
preferentially, at the liquid;^^ or Jjquid-vajiDar interr.. 
face. .GUl:^, andHatef. J/'j..-TSomsoni iave^bowo”' 
that if a 


at the surfac^l' That such a phenomenon actually 
occurs has li«n qualitatively demonstrated in the 
cTqDcrimcnts of D, H. Hall, J. voii 'Zawidski, and 
F. B. Kenrick and C. Benson, by the analysis of foaTO.s 
and froths. In 1908 S. R. Milner used the same 
method in the case of aqueous solutions of sodium 
oleate, and arrived at a mean value of i-a x to"*®, 
mols. excess concentration per sq. cm. of surface. 
In the case ol dilute solution, we can calculate the 
amount concentrated nr “ ads(»rbed ” in the surface 
per sq. cm. (excess surface concentration), and Milner 
calculated from Wluitmough’s data for aqueous 
soIutton.s of acetic acid that the “ saturation ” value 
of q is 3*3x10 **’ mols. per sq, cm,, from which it 
follows that the area per molecule in the surface is 
50 X 10 *® sq. cm. In a similar manner, I.angmuir has 
calculated from B. de Szyszkowski’.s data for aqueous 
solutions of ]>ropkmic, butyric, \uleric, and caproic 
acids that the surface area pfer molecule adsorbed in 
the saturated layer is equal to 31 x 10 sq. cm., while 
Harkins ha.s arrived from hi.s own measurements for 
butyric acid at the value 36 x io~*“ si\. cm. 

In T911 i)r. J. T. Barker and 1 made a direct 
determination of q for a .solution of nunylic add in 
w'atcr. For a practii'ally saturated .surface layer it 
was Immd that g was about i-o x 10 grm. per sq. cm., 
or 3*1 X 10*^ moifoule.s per sq. cm. From this result 
it follows tliat the surface, area per molecule is 
26 x ro *®sq. cm. 

These values are not very different from the 
values found by I.angmuir and by Adam for the 
oriented unimoler.ulur layers of practically insoluble 
fatty acids resting on the surfai'e of water. That in 
the present case some of the values arc larger might 
ea.s]ly l)e explained on the ground that the.se adsorption 
layers are ])artially, or completely, in the state of 
“ surface va])our.s.” For Adam and Marcelin have 
recently made the important discovery that the 
unimolecular .surface films investigated by them may 
pass rapidly <m increase of temperature from‘ the 
state of “ solid ” or “ liquid ” surface films to the state 
of “ vaporised ” surface films, in wliich the juxtaposed 
molecules become detached from each other and move 
about with a Brownian or quasi-molecular motion. 

It is, indeed, highly pro!)able that the molecules 
which are concentrated in the surface from the state 
of solution in the liquid piiase are not in quite- the 
same situation as the molecules of practically vtisoluble 
sulwtances which are placed on the surface.. In the 
former case the molecule.s are .still “ dissolved,”-so that 
they will be more subject to thermal agitation and 
less able to lorm a juxtaposed unimolecular layer. 
They may also be “hydrated.” Nevertheless, the 
agreement a.s regards order of magnitude in thfc values 
of the surface urea per molecule in the two tjqjw of 
case is certainly very suggestive and significant. 

Let me now direct attention to another very 
interesting piienomemtfi relating to the surfaces of 
liquids and solutions—namely, the existence of an 
electrical potential gradient or potential difference 
(p.D.) in the surface layer. The liquid-gas- interface 
//offers the' .simplest case of such interfaces, bo 
investigation of the potential differences which 
at this interface is a matter of funda-' 
Kenrick devdoped. 
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on the basis of earlier experiments of Bichat and 
Blondlot, an electrometric condenser method for the . 
comparative determination of' the^ gas-liquid P.D/s. 
The results which he obtained show that substances 
(such os the aliphatic alcohols and acids) which con¬ 
centrate at the surface produce a very great change 
in the .surface P.D., whil.st highly dis.sociatcd xmivalent 
inorganic salts, such ks poUs.sium chloride, do not. The 
resultS'obtained by Kenrick have been much extended 
by an investigation airriod out with the same type of 
apparatus by Prof. T. Tliorwald.son in my lalx)ratory. 
The genera! result of these experiments can be described 
in the following terms : 

Consider the system : 


Aqueous solution of 
KCl (conc.ssc) 

A 


Air 


Aqueous solution of 
KCl (conc.*»ir) 

B 


The po.sitive potential of A will he equal to that of 11. 
If we now add to the solution 11 a small quantity of a 
substance S (generally a non-electrolytc or vteak 
tlectrolyte) which has a strong tendency to concentrate 
at the air-B interface, it i.s found that the positive 
potential of A rises markedly above th;it of B, the 
value of the quantity, positive potential of A minus 
thatiOf B, varying with the concentration of S in the 
way that is ('haractcristic of adsorption ))hcnomcnu. 
What is the inteiqjretation of this phenomenon ? 

Quincke has .shown that a bubble of air in water 
placed in an ckctritjal potential gradient travels towards 
the anode— i.e. the bubble behaves a.s if it were 
negatively charged. From this it would follow that 
the P.D. at the air-water interface is such tluit the 
negative half lies towards the air side. As an electrolyte 
surti as potas.sium chloride is negatively adsorbed at 
an air-liquid .surface, it is probable that a P.D. of the 
character indicated by Quincke’s experiment exists 
at the A-air inlcrfac'c. If we accept this conclusion, 
it follows that the effect of S is markedly to reduce 
this T-D. (or to reverse it). Now iIkj P.l). at the air- 
water interface i.s probably due to the existence of a 
double layer contsiining hydroxyl ions on the outside 
and hydrogen ions on the inside, or to oriented water 
molecules regarded as electrical bi-poles. If S is a non- 


«lectrolyte (or a substance which’^posSesses little self- 
ionisation),. we can understand why its coii'centra- 
tion at the surface cpuld result in the reduction of 
this P.D. 

Within the last few years H. A. McTaggart has made 
a number of experiments on the electric cataphoresis 
of gas bubbles in aqueous solutions and other liquids. 
He find.s tlmt aliphatic acids and alcohols in aqueous 
.solution reduce the surface P.D., and that this effect 
runs parallel with their influence on the surface tension 
of w'ater. He also find.s that acids reduce the P.D. 
These results may be regarded as a corroboration of 
those obtained by Kenrick. McTaggart has found that 
the nitrates of tri- and tetravalent cations have a power¬ 
ful effect in not only reducing but even rever.sing the 
P.D. {i.e. the bubble becomes po.sitively charged). His 
experiments also show that polyvalent negative ions, 
such as the ferrocy.anide ion, act in the oj)])05ite direc¬ 
tion to the polyvalent cation.s—f.t?. they inereasc the 
negative charge on the huliiili; or diminish a previously' 
existing positive one. 

The .subjects which I have been discussing liave an 
interesting bearing on the formation and .stability of 
foams and froths. If air be violently churned up with 
water, only comparatively large bubblc.s are produced, 
and these quickly rise to the .surface and burst. If 
now a very small quantity oi a sub-stam e which con¬ 
centrates at the air-water interface lie added, an almost 
milk-white “air emulsion’’ of small buljbles is pro¬ 
duced, which rise to the surtace and produce a relatively 
dumbie froth. It is clear that the diminution in inter¬ 
facial tension facilitites the .subdivision or dispersal 
of the. air. Tht existence t>f the surface lavcr will also 
confer a certain amount of stability on the resultant 
froth, since it will give ri.se to forces which resist the 
thinning of a bubble wall. Any' sudden iiu'rea.se in 
the surlaie will produce a momentur)' diminution in 
the concentration or “ thickness ” of tlic .suriace layer, 
and hence a rise in surface tension, whicli will persist 
until the normal thicknes.s or i-onccntration is readjusted 
by diffusion of molecules from the in.side volume—a 
process which in very dilute solution will occupy a 
|)erceptihle time. 

{To be continued.) 


Obituary. 


Dk. Alisxandicr Gleichen. 
^''HE'«udden and unexpected death of Dr. Alexander 
A Gleichen on October 21 is reported from Berlin. 
Bom at Niederschdnweide on September 23, 1862, 
Dr. Gleichen commenced his liigher education at the 
Neu-Ruf>piner Ac*adcmy, and later .studied mathematics 
and natural philosophy at the University of Berlin. 
After passing his final examination at the University 
of Kiel, hf became an assistant and then a head teacher 
at'the Kaiser-Wilhelm Academy. At the .same time 
he ^ted 'as “ Privatdozent ” at the Technical TIigh 
School of Charlottenburg, where he lectured upon 
i?eonietricalfOptics, a subject with which his name will 
iilways be associated. He also lectured'Upon mathe¬ 
matics at the Helene Lange College for Womm.' '. •, 
Dr..GIeichen’s academic caner, 
ivhen he was c4Hfd,.to “ 


which he wa.s connected until tiic end of icjiS. While 
thus occupied, he was able to produce the Arckiv fur 
Opiiky and later to act as editor of the scientific and 
technical section.? of the optical and mechanical central 
journal. From 1919 until his death Dr. Gleiclien wa.s 
engaged in the scientific work of the C. P. Goerz 
opti(^ establishment, where the opportunity was 
afforded him of applying his special knowledge of 
ophthalmic theory to the satisfaction of the ever- • 
increasing demands of the spectacle industry. . ' 
Beyond Germany, Dr. Gleichen is best knowii as a 
writer of optical text-books of particular* value to the 
student obj^ it may be," later .td 'ap^ly 'his 

knbwled^'fb^epramcdof'theETt; ^Xjiii^c^bHiatiori 
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book into English under the 

auspicK of the Comaiittee of the Privy Counpil for 
Scientific and Industrial Research. Tlie “ Schule 4 er 
Optik ’! has been translated into Spanish. As a 
theoretical treatise, his first work^ published in 1902 
and later translated into French, the “ Lehrbudi dcr 
geometrischen Optik,” is generally regarded as hLs 
most valuable legacy to the literature of optics. 

_ The'long list of Ur. Gleichen’s books and contribu¬ 
tions to scientific journals and societies is indicative of 
a life the leisure hours of which were exclusively applied 
to the study and expression of the. science to which 
he was devoted ; and yet it was charaderistic (»f Dr. 

■ Gleichen that he was never too al)sorlied in his own 
affairs to appreciate the needs of others and wits ever 
ready to leave his desk to assist a lellow-worker. 

Jamf.s W1'.ir French. 

Mr. G. D. Maynard. 

The untimely death of George Darell Maynard at 
the age of forty-seven }ia.s removed another of tl\e. small 
company of medical biometririans which lo.st Dr, 
Goring in tli(‘ pandemic of influenza and Dr. R. J. 
Kwart this year. Maynard did not enter the field of 
statistics until lie laid had wide clinical experience, and 
at the time of his death he wa.s in active medical 
practice. 

The first notable <‘ontrihution by M.jynard to medical 
statistics wa.s a paper on anti-typboid ino('ulation pub- 
-.^‘.Jished in the sixth volume of Biowrtrika, and he con- 
b tributed four other memoirs to that journal, the last 
of wliicli was puldislied this year. He was the author 
of tlmee of tlie inemous is'.ued by tlie Soutli African 
Institute for Medical Rcseurcli. The first ol these, 
“An En()uiry into the Ktiology, Manifestations, and 
Prevention of Pneunioiiia amongst Natives on the Rand 
recruited Irorn Tropical Areas ” (Novemlwr i<>i3), is : 
perhaps his Tno>t important contribution. Apjirt from 
the critical appraisement of tlie value of inoculation, 
the section of the memoir whicli examines the evidence 
in favour oi the view that pneumonia is an infectious 
disease i.s a strikingly original piece of work. 

Maynard wa.s the first writer to propose statistical 
criteria of infectinu.sTK-ss, and his ireatment of “ runs ” 
of case.s is very suggestive, while his use of lime intervals 
shows that he had grasped a notion which lias since 
been developed by various mathematical statisticians. 
The joint memoir (with Dr. G. A. Turner) on “ Ikintu 
Natives ” (1914) is a careful piece of biometry, and the 
same may be said of his biometric study of the typano- 
somes of sleeping sickne.ss (1915). Maynard’s work on 
the correlation of the death-rates from cancer and. 
diabetes {Biom. vii. 276) was one of the first applica¬ 
tions to the problem of cancer iff the calculus of correla¬ 
tions and contains a great deal which is valuable and 
suggestive. As, except during a brief period, his rc- 
^ search work was the product of a scanty leisure, and 
.vh6 never enjoyed access to a first-rate collection of 
s^tistical literature, the range and accuracy of his 
contributions are Temarkable.' His loss, at the zenith 
• of his.poMSjw/is a serious blow tOjSpienoe. *’ -if. G, • 

' , ' *. ■. V I ^ 

-1—ii 


Cj^rator of the Auckland Museum. Tlu>m^ Kirk had 
beto entrusted with the wrilihg of the ‘Students* 
Flora” of New Zealand, hut'it Was cut short by 
his deatJi in 1897. Tlie half-finished volume being 
brought out by the Government in 1899, was followed 
in 1900 l)y a commission to Mr. Checseman to draw 
up a awnpletc flora of the. Dominion, at the same' 
time he was .set free from hi.s dutie.s of Curator. 
He had begun his researches in 1870, embracing the 
whole region from the Kcmuidec I.slands to Otago. 
Tlie result appeared in 1906, entitled “ Manual of Hie 
New Zealand Flora,” and is regarded by those who 
have used it, as one of the best local floras in existence. 
This volume being comjileted, its author turned his, 
attention to a series of plates in illustration, selected 
by Mr. Checsemim, but drawn and lithographed in 
England under the care of Mr. W. Hotting Henrisley, 
F.R.S., which were worked and sent to New Zealand, 
where the text was printed, itnd the book published 
at Wellington in two quarto volumes. 

At llic last anniversary meeting of the Linnean 
Society, the award was made to Mr. T. F. Cheeseman 
of the gold medal, its highest award, which was received 
for him by the High Commissioner. It was a matter 
of the highest gratification when received, but a few 
months later, news enme that his death had occurred 
in October last, unexpectedly, thougli he was known to 
be far from strong. He bad read the proof of his 
revised “ Manual ” as far as the end ol Monocotyledons. 

For years Mr. Cheeseman liad worked alone, without 
A botinical (ximpanion, his knowledge being entirely 
due to reading and observation. He was gifted with 
c.xtraordinary patience, .sound judgment, and calm 
comnxm sense; gentle and lovable, he luftl a qpict 
sense of humour, betrayed by tlie twinkle in his eye. 
Mr. Cheeseman, who wa.s born in Hull in 1846, had been 
a fellow of the Linnean Society sim^c 1873. 

B. U. J, 

We regret to announce the following deaths: ' 

Canon T. G. Bonney, F.R.S., emeritus prtjfesapr of 
geology in University College, London, on December 
10, aged ninety. 

Lieut.-Col. H. 11 . Godwin-Austen, F.R.S., on 
December 2, aged eighty-nine. 

Dr. L. Grumnach, a member of the Physikalisch- 
Technischen Keicksaustalt, Berlin, and Pnvatdoxent 
in physics at the Berlin Technical College, on October 
23, aged seventy-two. 

Prof. J. Harkness, Peter Redpath professor of pure 
mathematics in McGill University, Montreal, aged 
fif^-nine. 

Col. C. Swinhoe, dislingiiislied by Ilia work in entomo¬ 
logy, on December 2, aged cighty-.six. 

ftof. C. C. O. R. Tiger.stcdt, professor of physiology 
in the University of Helsingfors, Finland, author of 
works on the phy.siology of the blood circulation, on 
December 2, aged seventy. 

Sir Frederick Treves, Bart., fonnerly Hunterian 
professor of anatomy and Wilson professor of patho¬ 
logy at the Royal College of Surgeons, Serjeant 
Surgeon to King Edward VII. and to the present 
King, on December 7, aged seventy. ■ 

Prof. D. T. Wilson, since 1903 a member of the 
ije^artment' oi astronomy of the Case School of 
^Applied Science/iClev^na, Ohio,* who was known for 
wpck^.t^ fi«rtarbation8,:Ofth^ minor planets, 
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Current Topics and Events. 


Ar a very .successfiil dinner given by the Institute 
:)f Chemistry at the Hotel Victoria on*Mon<lay, 
December lo, with Mr. A. Chaston Chapman, tlie 
:)resident, in the chair, some notable speeches were 
made relating to the work of chenii.sts, both m times 
of war and of peace The dinner marked the 46th 
anniversary of tiie foundation of the Institute, and 
Mr. Chapman riglitly stressed the influence winch this 
body has iind in jiromoting a high staiwlartl of 
know'ledge anri condticl on behalf of its meinlxirs, and 
the services it h.is rt'iidered to tlie (.oinimimty. The 
number of fellows, associaU's, and registereil .students 
now reaches a total of more than 5oof>, so tliat the 
Institute inav rhnm to Ih* of real sigmfuTiince lo 
national progress J.ord Haldane, iti proposing the 
toast of the Institute, nderml to some of flie develop¬ 
ments of industry liroii^jld about by the appbciitions 
of science, and lie inentione<l particularly the <*slablish 
ment and growth of the Jinpenal College of ScK?nce 
and Technology as a sign of the changed attitude of 
Briti.sh people towards science since the days when 
we let Hofmann go to Iferlin instead of retaining him 
in Great Britain 'Po the neglect of the vital iKves.sitv 
of science to nalionol prosperity, and to lack of 
industrial oversight, must be attributed the loss of 
the coal-tar industry and its related brjinches In 
the early days of eieciricat eriguiecring also, we led 
other nations sur]niss us m the {iroduction of machinery 
and appliances imd the* employment of (‘hsdru; power, 
though w't* were tlie first to slake out claims in thc*se 
fields. Thongii tlie rel.ilioii of scienc.e lo progressive 
industry is clo.se and el'ieotive, almost no reference 
was made to it in the speeches and addresses with 
which we have been overwiielmeil in the last few 
weeks througli the General Klectum. The late l^ord 
Salisbury once lamented lliat, while the work of the 
statesman, the politician, tlie soldier, or the leader of 
men, however great and liowever forUmatc, is of 
necessity but transitory what is aecotnphshed by 
one man being luulone by another -the work of the 
scientific discoverer or inventor has a permanent 
place in civilisation. Lord Haldane cxprc*sscd the 
hope tliat, as a re.sult of the F.Icction, Parlmnieul will 
be more interested m the ilitfu.sion of knowledge than 
Parliaments have been in the past, and we trust that 
whatever party takes the reins of Government m 
hand will remember that creative science may be 
made a most potent means of growth of the manu¬ 
factures and trade of a modern slate. 

, A LrcTimr im “ 'I'he Application of Science to the 
Fishing Industry,” delivered by f’rof. Stanley 
Gardiner at the J.ceds Fishencs Kxhibition in 
September last, has been printed ami distnbuted. 
It is, primarily, a gooil account of the points of 
contact made between science and the fi.shing industry, 
and secondarily, a candid critici-sm of the trade. The 
author criticises the trawling gear, the handling of 
the fish, the methods of preserving the fish and the 
business enterpriae of the trawler- owners. There are' 
fish near our coasts,' he says, which we do not know ■; 
how to catch. The ” Scotch<branded salt herring^' 
is d«()^bed.ftft "an aonailincr 


taste for which has assuredly passed.” But in 19113 
we exported nearly g million cwt. of cured herrings, 
while we imported only about 900,000 cwt. of all 
kinds of canned fish, salmon included. The fact is 
that nc) way of dealing with the enormous potential 
catch of herrings is practicable e.'iccpt that of curing 
in salt d'he iie.Kt kind of cured fish that is con¬ 
demned is the ” Newfoundland air-dried salt cod ” 
fmuch of which auncs from the Scottish north-east 
coast). It would be as easy, the author says, to pack 
and export this fish brine-fro/en ; and doubtless it 
would, but for the very great difference lu cost between 
the very cheap air-drying and the very expensive 
brme-free/ing, to say nothing of tlu^ additional cost 
of transporting and refrigerating the whole eod. The 
methods of the canners are criticised ; thus the author 
lias ” failed to discover any Briti.sli-canned, smoke- 
cured hiuldock ” ; though these were certainly on the 
market ui igiy Tlie nuportaiice of finding the 
plankton contents of the water as a guide to the place 
where to .shoot herimg nets is urged on t)ic experienced 
skij)|H.*rs of drifters; but lliougli this is sound enough 
from a scientific point of view, we are not surprised to 
learn that practical iishennen afe “left cold” by", 
scientihc work ot tins kind. It is doiildful whether 
such criticism, however friendly, is the best way to 
persuade fishermen and trawler owiiei!i||^the helpful¬ 
ness of scientific research 

At a meeting of the OjiUcal Society, held at the 
Imperial tkiUege of Science and Ti'clmology, South 
Kensington, on Tuesday, November 27. Dr. M. von 
Kohr, of jena, delivered the 1923 Thomas Young 
oration. The dale was the 123rd anniv'crsary of _ 
the delivery by Thomas Young of his famous Jhikerian 
l(‘cliire ” On the Mechanism of tht* Kye.” The 
subject of the oration was ” ('ontnbutioiis to the 
history of the spectacle trade from tlie earlie.st times 
lo Thomas Young’s appearaiiee.” The lecturer 
divided tlic subject chronologically into six parts. 
The first period beginning in the 13th century extends 
to the invention of printing, about 144^; com¬ 
paratively few spectacles were then in use. The 
second period, relating principally to the growth of 
the South German spectacle factories from about 
1450 up to JG20, is much better known. At about 
the same time Venice must have been anothe^ 
important centre of spectacle manufacture, for im 
the early days of the telescope (the Dutch form and 
the terrestrial telescope, both made of single, un- 
acliromatised lenses) Venetian craftsmen were supply¬ 
ing these instruments; but of Venetian spectacles 
proper only some casual hints are ascertainable. In 
both these centres “ near ” spectacles (for reading 
and working only) were made. Notable develop¬ 
ments took place in Spain from abotit 1560 up to 
1710 ; distance-spectacles fastened to the head were 
worn ev«ywhere, even in the high^t -circles of 
Spanish. aad were to, China 

and, 

, toefat. ^640 ^ 
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greater ’ accuracy indispensable with achromatio’ belong to the domains of literature, philosophy, coiu- 
objectives (invented by Chester Moor Hall in i 733 mcrce, statistics, and similar departments of the 
and put on the market by John DoUond after 1758) humanities and social science. The Institutes- of 
placed the London spectacle maker proper on a much Physiology and Pharmacology have also lost nearly 
better footing than his Nuremberg competitor working all their books, but no reference is made by the 
with bad tools and to avery small degrceof accuracy, president to the position of other science libraries, so 
Mr. a. Baciieu-Eky. the Chief Engineer of Uie ‘'assumed that lhc>’ have, ift 

French Midi Railway, read a very interesting piiper main, escaped damage. Ihe vice-chancellors of 
on the electrificaUon of this railway at a joint meeting universities have already taken some steps 

of the Institution of Electrical Engineers imd the the supply of books for the Tokyo Imperial 

Soci^t^ des Ingcmeiirs Civils de France (lintish U niversity Library, but the appeal to be made by the 
Section) on November 22. The Midi Railway of Aciulemy will no doubt reach a much larger 

France extends in the southernmost part of that of .sympathisers, and we are sure that all British 

country from the Atlantic Ocean to the Mediterranean mstituUons, as well as numerous individuals, 

along the snow-covered Pyrenees, sending oil branch renpond generously, in money or suitable literary 

lines up most of the valleys of that chain of mountains- the effort to be made to repair tlie immense 

In France the standard type of traction current is University has experienced, 

direct current at 1500 volts, and the standard type DimiNt: the coming season.tlie work of the British 
of primary current is throe phase at 50 frequency, Arch.eology in Egypt at Oau will be 

The electric energy is produced at two hydro-eleclnc eontinued. In particular, search will be made for 
stations, in one of which the water has a fall of -tlie source of the ancient litiman remains, found last 
2300 ft. The pres-sure is generated at Oo.ooo volts, jjy ]ininton, which arc hold to belong to 

but for long-distuncc transmission it is converted to PaUeohthic ^gc. Fiutiier explorations will be 

150,000 volts, wliiefi IS tia* lugiio.st pressure u.sed in earned out in tin* cemclcrv in which the oldest 

Europe at tlu' present time. The economics clfccted Coptic MS. of St John’s Ciospei was discovered, and 

by the use ot electric traction arc notable, liie the prehistonc (•emetenes to the north will be worked 

hydro-eleclnc energy is much cheaper than the j,, ,)( i^irlhei ctiscuvenes 0/ tlic ripiile jiottery 

corre.sponding energy obtained from coal. Sub* and its assiniated styles i’he }>ap>nih of the Gospel 

btantifil economics on engine shed an<l repair shop John Juis now been completely opened, photo- 

expenses have been effected by electnlication. Ihe gniph(‘rl, and mounted. It is not only the oldest 
steep gradi* on the Bayonne to 'loiilouse line which ihbhcal Coptu' MS, but it is olrler tlian any Greek 
took a sti'ain locomotive 3^ minutes to climb is now (Gospel with tlie exrepliou of the Vatican 

climbeil in 13 mimib's 'J'he railway company also yp; H .j,, ^ publication of !ho School 

finds it very protitabUs to supply electric energy to 5,,. H^.rbert 'I'liompson. while the manuscript 

villages in the neighbourhood of the transmission is to be }>Uu-e(l in the loUeetion of the British 

' lines. It intends to electrify 2000 miles of road. PorL.jjrn luble Society, 

The Pans-Lyons-Mediterrancan and the Faris-Urleaiis 

companies are also electrifying 3800 miles of line. Ni:\vs Iroin the Norwegian exjiwhtion lu the Maud, 
'i'he latter company us eonstnicting a 300 mile which is drifting across the Aictic Ocean, has appeared 
150,000 volt line from the Dordogne power plants to m the Timcf:.- 'I'hc rcjiorts were sent out by the 
Paris. U will be soon that mam hnc electric traction Mmui’s wireless installation and received by the 
is making satisfactory progress m Frau<;e by standard- Spitslxrgen Kailio station. In March 1923 the Maud 
iscd methods, 'riie Engiush traction engineers who was in lat. 74" 2' N., long 170" 20' K., and was 
spoke in the discussion agreed practically with the drifting north-west. In September its position was 

author's conclusions. We have reaiions for believing ^ 0 " i(>' N., long. 1^3* 30' K., wlien a long-con- 

that, before long, mam line electric traction in Great tinucd north-west gale set in and drove the ship and 
Britain will make consulerable advances. jiack-ice lowai'ds the south, with a result that in the 

As a result of the fire which followed the great end of October it was in lat. 75^ j o'N., long. 151#" 30'E. 

earthquake in Japan on bcqitember i, nearly the whole The current in that part of the polar liasin is reported 

of the collection, amounting to 700,000 volumes, lu to be from the north-north east, thus disposing of 

the library of the Tokyo Tmpcnal University was the likelihood, wdiich was never strong, of extensive 

destroyed. Wc are glad that an organised eflort is land to the north-east of the Dc T,ong islands. The 

to be made by the British Acatleiny to repair this 1 os.s. Maud would appear to be drifting towards the New 

At a meeting of representatives of learned .societies, Silxjria Islands, and if it should succeed in passing to 

.publishing houses and other bodies concerned with tlie the north of that group, will traverse an interesting 

publication and use of books, held on Monday, and unknown pari of Arctic Seas, but there is little 

December 10, at the Royal Society, with Lord Balfour, prospect of the drift taking her to a high northern 

as president of the British Academy, in the chair, an latituilc. Conditions proved unfavourable for the 

executive committee was appointed to organise the use of the aeroplane. Throughout the surgmer, there 

collection pf'works for the'Testoi%tion,of the Library, was much mikt and the temperatures were low. 

In a Iptter to Sir Israel Gollanfti,' secretary of the - The floe offered few safe landing-places. Several 

British Acad^y.Bjeptwid^t^ til trial'flights were disappointxtig, and the last one 

Uniycreity. .inoer ^-re^jlted in serious damage to tho aeroplane. Scientific 
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obsCTvations from the ship; especially current measure¬ 
ments, have been continued. Captahi Wisting reports 
tile death of Mr. Syvertsen, the ship’s cr;ginecr. 

It is announced in the British Medical Journal that 
the French Minister of Public Instruction has intro¬ 
duced a bill for the purpose of awarding to Madame 
Curie a pension of 40,000 frunts ]X*r annum, m recog¬ 
nition of her scientiiic work. It is proposed tliat the 
pension shall be conferred on December 28, the twenty- 
fifth anniversary of the announcement of the discovery 
of radium by Madaino Curie and her lale husband. 

The annual Exhibition of Scientific Apparatus or¬ 
ganised bv the T'hysical Society of London and the 
Optical Society will be held at the Imperial College of 
Science, South Kensington, on Wetlnesday and Thurs¬ 
day, January z atul 3. The Councils of these Societies 
invite members of tlie haraday Society to attend the 
Exhibition. Admission is by ticket only, for winch 
application must be made to the Secretary of the 
Faraday Society. 

A Cotton Kesearch Botanist is rc<inired at 
Lyallpur, Punjab, by the Indian Central Cotton 
Committee, whose duties will consist of investigations 
with a view of improving kical and American cotton 
achfimCsS, Candidates should possess Jiigh cpiali- 
fications in cotton-brccrling and plant-phy.siology, 
and apply, with full particulars of age, education, 
training, and experience, by, at lal<‘st. December 24, 
to the Secretary to the Higii Commi.ssioner for India, 

42 Grosvunor Gardens, S.VV.i. 

At the re<iuest of llie I.ocai Committee arranging 
the meeting of the British Association at 'I'oronto 
next year, the Council of tlie Association has changed 
the,date of the nieotuig from Septoniber to August 6-13. 
The main party will leave England about July 25; 
and the excursion tour will be after the meeting 
instead of before it. 1’he new arrangements will, 
wc believe, be preferred to the old by most of the 
members who propose to attend the mceliug, which 
is likely to be large and successful, as many members 
of the American A.ssociation also intend to take part 
in it. Tlie British Association will meet in South¬ 
ampton in 1925. and has received an invitation from 
the University and city oi Oxford to meet there in 
1926^ which will in due course be presented to the 
general committee. 

The gold medal of tlic Koyal Scottish Geognipliical 
Society has been awarded to Dr. Hugh Robert Mill, 
and the Livingstone gold medal to Dr. Marion I. 
Newbiggin, in recognition of tiieir distinguished 
service in geographical research and exploration. In 
presenting the medal to l;)r. Mill, Ixird Salve.sen. 
president of the Society, referred to some outstanding 
points in. Dr. Mill's career. For eighteen years he 
was chairman of Trustees and Director of the British 
Rainfall Organisation and editor of" British Rainfall ” 
and Symorts's Meteorological. Magazine, while for seven 
years was one of the Britishi representatives to the 
International Council for the, Study of th6 Sea., 
has made noteworthy coritrlbutions .to'geogra^c^^, 
an<J 


Lord Salvesen spoke-of her aerfvfces -as', editor, sihee 
190I, of the Scottish Geographical. of her 

many works on biological and geo^aj^^ subj<?cts. 

The first Experimeutai Report to the Atmospheric 
Corrosion. Committee of the British Non-Ferrous 
Metals Research Association will be presented and 
discussed at a meeting of ibo Faraday Society to be 
held on December 17, at 8 p.M,, in the rooms of the 
Chemical Sriciuty, Jhirimgton House, W.l. The very 
comprehensive senes of field tests and laboratory 
experiments described in the Report were carried 
out by Mr. \V. H. J. Vernon on behalf of the Com¬ 
mittee Fersorib interested in the subject desirous 
of attending the discussion may obtain a ticket of 
admi.s.sion from tlie .secretary of the Faraday Society, 
10 Essex Street, Loudon, \V.C.2. 

At one time planters were usually at least part 
owners of the estates that they cultivated, but now 
mo.st of tJiem are simply salaried employees of 
London companies. In the report of a suVi-committee 
appointed by the Incorporated Society of Planters 
upon salaries, general conditions and term.s of service 
on rubber estates m the Malay i’enmsula, etc. 
{Kuala Lumpur, 1923). the rubber planters of Malaya, 
a numerous body of Europeans, suggest the restora¬ 
tion of the old rale of pay (reduced (hiring the recent 
sUnuji), and the granting of leave as in Government 
.service at a definite rale, with free passages home'' 
for planter, wife, and children 'liie climate is' 
trying, leave every few years is needful, and cost of 
travelling has greatly increased If the prestige of 
the white man is not to suHer, ami the quality and 
efhciency of the planters to be kept up, sometliing 
must be done to improve the present conditions. 

A I’AUAGKAPH has recently appeared m the technical* 
press referring to a \uolent e.xplosion which set fire 
to and sank the British steamer Otlrrhurn. The 
paragraph slated that the disaster was thought to 
be due to the explosion of barrels of chloiate of potash. 
Mr. W. j U. Woolcock, general manager of the 
Association of Ifritish Chemical' Manufacturers, 
informs us that there appears tn have been no chlorate 
of potash on board the shij), but that there was a 
parcel of chloride of potassium. The transport of 
dangerous substance.s i.s always a matter of difficulty, 
and it is particularly unilesirable that the difficulties 
should be added to .by blaming unnecessarily what is • 
known to be a dangerous substance. 

The Scientific Novelties Exhibition last year in 
aid of King Edward's Hospital Fund for London, 
.at King’s (xiUegc, Strand, W.('. 2, proved so success¬ 
ful that a similar exhibition has been organised for 
the approacliing Christinas vacation. Demonstrations 
and experiments illustrating modern scientilic dis¬ 
covery and research will be in progress 2-5 
and 0-9 I'.M. daily throughout the period wheii'the 
Exhibition ia open, December .29-Jaauary 9.' In 
addition, a>nmnber of distinguished scientific workers 
.4re da? 

'forks, ' 
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.atoms aad .electrons, imiscular exerdse,, ahdv 
dwarf a^^rs, monkey glands, the, Himalaya, astro- 
nomicaJ^ CAddence beating on .Einstein's theory, the 
^uel of the futnre; and new -uses of silica in industry. 
The full time-table of lectures and tickets in advance 
can be obtained from the secretary of King Edward’s 
Hospital Fund for London, 7 Walbrook, K.C. 1 'he 
unusually wide scope providctl by the lectures and 
demonstrations in I)oth pure and applied science, 
and the authority given b)' tlic names of the lecturers 
and those a.ssocialcd with the Exhibition, should 
prove an attraction whicii it is to be hopt'd will be of 
even greater financial assistance to the luispilals of 
London than the Exhibition of last year. 

November was abnormally cold this year in many 
parts oX England, and in places the month was said 
to be colder than any prcMous November on record, 
a feature perhaps greatly due to the short penofl of 
observation. Using the meteorological observations 
at Greenwich Observatory for the civil day, published 
. by the l^cgistrar-Gencrai m his weekly return, and 
comparing with similar observations available from 
1841, it IS seen that the month’s temperature was 
not unique, ”I'he mean temperature for the month 
was 38’8'''; since 1841 there have been three years, 
1851, 1871, and i87<j, with a lower mean than 
November this vear; tiie lowest was 38-0'’ in 1871. 
The mean of the maximum or day readings was 
44’2'’: sini'c 1841 there have been three Novembers 
witli a lower mean maximum, m the years 1871. 
1879, and U)i<), and tlio lowest wa.s 43'2'' m 1871. 
The mean of the minimum or night readings was 
33*3'^; there were also three years. 1851. 1871, and 
i<)io, with a lower mean minimum than this year, 
the lowest was 3J-.j'' in 1851 aii<l The lowest 


875 

.shade, temp^t^fe in ifevember . was *27® on 
November 23*4® 'oii No’verfibw S.; ,,there have 

been ten Noyemi^rs with a IqlWer■'tempera¬ 

ture, but omy two'with a temperature below'ao°; 
the lowest was 18*3® in 1890. The lowest radia.tion 
temperature at Greenwich in November this year 
wa.s 14*0" on November 12 and 14’!" on XovernberS ; 
there have only been five Novembers since 1856 with 
a lower radiation temperature ; tlie lowest was 9*J® 
in irio8. 

A lusi’ATCii from the T^elgratle correspondent of 
the 'rimes piihhslicd on December (> records Borne 
interesting discovcruis at Doiran and Mitrovitsa, At 
Doiran, the ruined town situated on the lake of the 
same name, which formed part of the Bulgar front 
line in Macc<ionia during tlie War, workmen have 
brought to light large columns of white • marble, 
presumably part of a temple, well-preserved marble 
tablets with finely carved reliefs of the heads of six 
(ireek gods, a quantity of coins, and a vase so large 
that two men can stand in it with ease. This last 
should 1 >G amiparable witli the enormous Graco- 
Roman vase fonml on the Struma, which .stood in the 
gardens <d tlie J'rench Military Club at Salonika in 
the latter years of the War. At ^litrovitsa*- two 
Roman graves were found on the site of the old 
Roman Sinnmm, once the metropolis of lUyricum. 
Of these, one contained the sarcophagus of a girl 
of 14 years of age. The bust of the girl and her 
brother are reprc.scnted m relief. The names in the 
Latin inscription sugge.st that tlie girl was a Pannonian, 
possibly living un(!er tlie L'mperor Marcus Aurelius 
in the third ceulury a.i>. The sarcophagus had 
evidently been plundered and contained notliin^ but 
the skeletal rcnuiins. 


Our Astronomical Column. 


Rr-.coviiKY or D’ARUiisr’s C(3Mn'j'.—This periodic 
comet was not seen at the 1017 return, and ex¬ 
perienced large perturbations by Jupiter in i<)20 
(iiriiiiinum distance from Jiqnter 0*50). Two nearly 
identical computations of the perturliations were 
made : (i.) by Mr. E. K Cripps, (11.) by A. l>ubiago 
and A. Lexiii of Kasan. Their respective dates of 
perihelion were 1923. Sept. 14-12 and Sept. 14715- 
the other elometiLs of (ii ) were w 174® x-5', tl 143“ 
317', i 18° 3*0'. 0 3^'^ I'l'- .‘5347S3'. eejuinox 1925-0 

In spite- of these accurate forecasts, scarcli was 
vainly made for the comet during July, August, 
and September. However, on Nov. 10 at 50“' 
S.A.S.T., Mr. Wilham Reid, of Rondchexsch, t'apc 
Town, well known for his cometary discoveries, found 
a comet the approximate position of which was 

R. A. 21^ 30"', S. Dccl. 28® 30 . Hi.s d^cription was: 
“Fairly large, very faint, slightly brighter in middle, 
no nucleus. It appeared like a faint .star-chistcr 
with many .stellar points.” A position on Dec. i at 
9b 2im GJd.T. was telegraphed : R.A. 22** 39'“ 32", 

S. Deck 25® i6'.' 

Th^elpositions leave no doubt that the object is 
D’Arrest^ Comet, which has presumably brightened 
physically ^ce the suimner:-' -The date of-^erihelipn 
deduced fiTO^thrf'observatibns MBiag element® (li-y ia. 
Sep6.ws^^M.T.J' ,1^^3a™tog^'iroheiiieria.;ia' ioi*. 
GreTOwU^ nii^loi^-.j./ - -f ‘ Kf.: - -1 i £ 
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As the distaiicc.s from sun and earth are rapidi) 
increasing, tlie comet is not likely to be seen for long 
Its recovciy is a matter for great satisfaction, as 11 
was in danger of being permanently lost. Thi 
pn*8ent observations will enable accurate prediction! 
to Ixe made for the next two apparitions ; the Jupite; 
perturbation.^ are .small in the revolution nov 
commencing. 

Interestii^g Cerheid Varjabi.i:. —Sefior Comai 
Sola, of Barcelona, discovered, m April laat, ^an in 
tercsting variable star in R.A. 15^ 14-2”', S. Decl 
8® n'. Harv/ird College Observatory Bulletin 79; 
describes a photographic study of the star, whicl 
shows that it is a periodic variable with shaip maxima 
tlie period being approximately 0-369 day. It i 
a Cepheid of the “ cluster ’’ type ; the extreme rang 
of magnitude.? is from io-8 to 12-5, w-bicl^is noted a 
larger thap usual for this type. The Bulletin give 
a aeries'of suitable comparison stars for the.variabh 
..'the laagHitudes of "which are,from 7-8 to' j2-8. Th 
g^acticcoocdinatesara 322® ■f38®, . 
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Researc 

Jabir ibn J^ayyan.— In apaper in the Proceedings 
of the Royal Society of Modicine, 1923, vol. 16 
(section of the History of Mc'dicine), p. 46, Mr. R. J. 
Holmyard lias collected the information we possess 
relating to Jahir ilin Hav\'an, the most <x*Iebratc(l 
chemist of Islam. He appoais to liave hve<l during ; 
the latter half of the 8th (.■entnry A.ix His birth¬ 
place is unknown, but he lived at Kufa for at least 
part of his life, perhajis also at Hagdad. He was a 
voluminous writer, but most of his works arc lost. 
Mr. Holmyard gives a h.sl of the works of Jabir ibn 
Hayysin, with niiu;ly- 1 wo titles Whilst primarily 
a chemist, lie wiole also on meihrine, geometry, 
astronomy, pfulo.sophy, ojitits, and jxietrv. was 
interested in mysticism, arul his writings sliow' that 
he was a man of fine intelligence. 'Jhe chemical 
writings indicate an exleiisne pr.ictical knowledge 
of the usual clieiriical c>p<‘rations, which he attempted 
to explain, and the tii(“ory of the composition of 
metals from sulphur and men ury found in the Lalm 
writing.s of " Gebcr ” .Mr. Holmyard leaves ipen 
the dilficult question as to the identity of the latter 
W'ith Jlibir ibn Ilayyan, but he shows conclusively 
that the arguments so far adduuxl to prove the con¬ 
trary^ are often im-ornn t and arc wholly inadequate. 

Pink and Hia’J I'h.mviiHs — Dr VV K Gelstoii 
Atkins lias u viTy interesting contribution to the 
problem of coloui in llowi'rs m a pafier uixin the pink 
and blue flowers ot the Hyilrangea in the Scieiildic 
Proceedings of the Koval Ihdilia Society, \<)I. 17, 
page.s 201-210 It appiMrs that (he pink form is 
usually fonrul in soils uiUi a f’,, of b or more. AIkav 
Ph 7*5, pink flowers appi-ai to be the rule, while 
blue (lowers prcdomuiati* m more acid soils. 
Kxannnation ot the flowers sliows that ditlerence in 
colour is not duo to a dilleronce in reaction of the 
flowers themselws. bid exporimeut showiM that pink 
flowers ajntaiii far less iron tlian blue ones. In the 
more alkaline soils ferric salts are no Umger available 
to the plant, uiul J.)r. Atkin.s's work seems to give 
good grounds for tiimking tliat difference in colour 
of these flowers depends 111 some way upon th(.‘ 
greater availability of the iron to the plants growing 
in the more acid soils 

Plant PnvsroT.ouy and Vitausm. —Prof. Walter 
Stiles, of Reading, makes a brief contribution from 
the point of view of the plant jihy.siologLst to the 
discussion in progre.ss in the pages of Scirniia for 
November iqion tlie subject of vitalism and 
mechanism. His main theme appears to be that 
both morphologi' ami physiology seem to lie m 
agreement at the moment tlwt the most hopeful line 
ot attack upon tlu* problem pre.seiited by the form 
and structure of the organism is along the lines of 
development. 'I'lic .species may be regarded as a 
special physico-chemical aggregate of substance 
which provide.s a ifefimtc range 0/ jMxssibihty m the 
final form and structure of the mature organism, 
depending upon condition.s both external and internal 
prevailing during its dovelopmcnt, Rngaged in the 
task of tracing the connexions between this ongiiial 
species substance, the conditions under which it 
develops and the structures to wdiich it gives rise, 
physiology, is so far from having solved even its most 
immediate problern.s, I'ven in those cases where,there 
is little reason to doubt that greater understanding 
will show that a physico-chemical explanation is 
adequate, that it. has as yet paid little attention td 
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the more abstract question as to whether a closer 
acquaintance with the complexity of tiie living 
organism will find tlie machinery of physics and 
chemistry lasuflicicntly resourceful. 

Thk Kamik Hakthquake, kju.— In a paper 
recently published in the Quarterly Journal of the 
Geological Society {vol. 79, 1923, pp. 237-245), Mr. 
K T). Oldham urges that the l^amir earthquake of 
February iS, 1911, was the cause and not, as the late 
Prine<‘ Galitzin consKhtriid, the result of the great 
landslip which occurred at the same time (Nature, vol. 
Ill, p, 682). The disturbed area of superficial earth¬ 
quakes, as in the Ischian earthquake of 1883, is 
alw^ays small; that of the Pamir earthquake was more 
than 200 iiulc.s in diameter, while the region of de¬ 
structive intensity was at least 40 nnle.s in length. 
The earthquake was followed by after-shocks, and 
numerous land.sUps occurred in other parts of the 
central district Moreover-—and this is the most 
important point---the great landslip occurred close to 
the east end of that district Mr Uldlium thus con¬ 
cludes that the eailliqualic was of deiqvsi'atcd origin, 
thoiigli he ri'gards it us possible that the min.suaJ 
development of llio surface waves may have been due 
in part to the lundslqi 

C^lMAOMATlC Kr.OlOSS AND \Vl/11'NKU'S HVPO- 
THirsjs—ITof, 1 ] S Washington has completed his 
stiniies o) the lavas of the Ibiw.iuan Islands by an 
acciHintof thesiicce.ssion of oii\iiH'-bnsalts in K'lhuioa, 
ami by a geneiai suinniarv ol liis iinalylical lesults 
(.hiui. Journ Sn . \<>\ 2o(’>. p 3^8, Oct i*)23). The 
uKlusions brought ii]» from the depths are lumps of 
pcrnlolte and picnte, ami nothing wliattner has been 
lounti (o justify Wegener’s suggestion that tlie T'acific 
volcanoi-s are bmlt over residual crust-blocks left 
behind by drifting continents. Prof Washington 
directs attention to this point in a paper on " Co- 
magmatic Regions and tlie Wegener Hypothesis ” 

( journ Washington .‘Wad Sci., vol. 13, j> "339, 1923), 
and he cites a number of cases in wliicli the igneous 
rock-types, in di.stricts regarded by Wegener as having 
l>een formerly umleil, diHer markedly on opposite 
sides of the .Atlantic. The Tnassic plaloau-basalts 
of the later Karroo senes resemble those of S. 
America, from Hrazil to Argentina; but .such i.slands 
as occur m the S. Atlantic contain sodic and not sodic- 
cidcic (basaltic) lavas (p. 340). An example of two 
identical coniagmatic regions, separated liy oceanic 
w'aters, appears m tlie description of "The Dolerites 
of King ('.eorge Land and Adelie Land," by Dr. W. 
R. Jirowne (Australasian Antarctic Jfxped., Sci. Rep., 
Ser. A, vol 3, pt. 3,1923). The resemblance between 
the Igneous series 111 Tasmania and that in the region 
due south of it in Antarctica appears to be complete. 
Prof. Washington has sought such idcntij:y in vain 
in his study of the opposed coasts of the North 
Atlantic, 

Weather of Australia.—.A report of the Meteoro¬ 
logical Service of the Commonwealth of Australia has 
just been issued for the year 1921-22 by Mr. H. A. 

! Hunt, the Commonwealth Meteorologist. T 4 k e many 
I other meteorological and scientific establishments in 
different of the world, the funds available for 
the w^k.-are not sufficient to alloiy ofjicsirable and 
• much neeqjpd ^tiwiaaoo- The emthor hjfe poiat^ out 
the direct monetary.v^ue derived by general 
’ ud from the 
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activities ot the Weather Bureau and its weather 
forecasts. There are many industries helj)ed by 
rainfall, while others are hindered. Weather changes 
such as heat and cold, fog, hail, and squally conditions 
are referred to as influencing general trade and 
jourueyings. In confirmation of good work done, 
reference is made 1o tin* death roll of the pearling 
fleet ni Wc.stem Australia : the hvt» lost m 1887 
numbered joo, while in loio the deaths had decreased 
to 40. For the improvement of flix^d and storm 
waming.s as well as the or<linary forecasts for the 
general jniblic, reports are badly re<iutre<l from more 
land stations as well as from .ships at sea. The 
Government Mcteorolngi.st dcplore.s the want of funds 
for the ])iircha'i(' of instruments required for observa¬ 
tional work. Data are available for aviators, but 
funds are required for (heir publication, and tracks 
of hurricanes and slorni'i in .Australia niul the neigh- j 
bonring si'a, m tlu' South P«icj(ie, for which il.ita j 
exist, retjuire jinntmg for tlio gunlaiu'c of uavigalors. • 
'J'hcre. are 484<'IiinatoiogKal and 5022 rainlall stations 
distributed Ihroughoul the Commoinvcalth and the 
immediate neighbouriiood. I’llot balloon ascents 
for upper mr rcsoarcli during tlie y<‘ar nuinliered 
1049 ; tlie obsiTvalions show great turbulence of tlm 
atmosphere m tlie Melbourne region, owing to 
Melbourne being siluated largidy in a bnsin, almost 
surrounded by lulls. 

Nlw Dissva ii.Nc. ^^l<. uosoom:.—Messrs. K. and j* 
Beck, lad ((‘ornhill, 1 *' (. 3), have submitted one of 
their eres(('iit disseclmg microscopes tor our inspec¬ 
tion. The base consists of a henvv cT(‘scenl-sh<iped 
casting witli a central pillar flir (he lens and end- 
pieces sup])ortiug the hardwiKKl liand-resls and thick 
glass stage TJie lenses, which mav be either simple 
or achrohialie, ar<‘ earned in a swinging arm flltcxl to 
a soIkI lod winch iiio\es up and ilowii the central 

f nllar by a rack and pinion for focussing, the nulled 
lead actuating this being set at a convenient angle 
The range of mol 1011 is more tliun tiirce inches Bedow 
tlie stage and swinging in gimbals is a mirror, one 
surface, of which is silvered . the other is oJ opal wliite 
glas.s. I'Jic hanrl-rcsts are very coinfortible and liie 
whole instrument is very stabU*, so mucJi so that it 
can be list'd as a coiiqionnd microscope by attaeJung 
a microscope body to (lie swunging arm. 

Action of Sodium Aksf.nitk on I’lioroc.KAeuic 
pLATt.s —W’iicn commercial sodium arseiiite is applied 
to a ])liotograpliic plate it renders it developable, 
and so, a))parentiy, jnoduces the same change lu it 
as exposure to light does. Tmppo-Craiuer suggests 
that the change is of the nature of the prcnluction 
of traces of an unstable couiple.x, wluch provides 
the ncccssarv .starting }dact*s for initiating the action 
of the devclojicr. Mr. Waiter Clark of the Britisli 
Photographic Kescarch Association inaintaias that 
this sugge.slion is wrong and that tlic evidence which 
be brings forward in a recent communication {iiritish 
Journal of Fhotografhy, November 123) is in favour 
of his contention that the developable condition is 
brought about in this case ]>>' tlie action of the 
arsenite “ on material other than silver bromide 
which IS present m or adsorbed on the silver lialidc 
grain.” Mr. Clark finds tiiai a preUtmuary treatment 
with chromic acid “lowers to an enormous degree^ 
the sensitivity of a plate to arsenite solution,” and" 
argues that the formation of complexes jwould not 
be affected by tliis treatment. He finds t^t sodium 
arsenite of the fomwla. NaAsO, (enr NaH,AspJ) docs^ 
not reSet tvitji'eUirifins gives- 

aoteristic curvB’ pjate with^ 


the arsenic solution for increasing tiraaa, the ccmi- 
valeiit of increasing exposures to light, and other 
interested details connected with this subject. 

MOller X-kay SprcTROGUAPH. —The now numer¬ 
ous applications of X-rav .spectrometry are provided 
for in H now X-ray spectrograph designed by Dr. 
Muller and amstrucled by Mi'.ssr.s. Adam Hilgcr, Ltd. 
(75a (umdon Koad, N W D. d'he instrument is 
ilescrilx'd in a jianiphlct of a scicnliftc quality and - 
accuracy w'lucli menl high praise. Dr. Muller’s 
nistruincnt is ol .simple design, and possosses an 
accuracy suflie.ient for llio groat inaiority of work. It 
provides for the OhCjil.itiou of the ciyslal by means of 
a elockwotk motor, the normal working conditions 
being about jo oscillations per houi Ihiough an angle 
of about 12' . Insulated levi'litiig screws and a pro¬ 
tective lead screen are provnled riie spectrograph 
IS available for any of the three standard methods. 
J'‘or the Hiagg luetliod {single crystal) the sht consist.s- 
of two brass blocks 2<) rnm. long, whicJi are clamped 
at a known distance apart.* The plate holder is 
designed to take plate.s 42 m > in. Fur tlie Debye 
metlvod, a pijw'der hokler is mimiiled in place of tbo 
crvslal carrier. ‘^I’he slit is reyjlai'cd bv a bras.s block 
iimtiiiiiing a cnculai aperture i mm. in diameter, 
w'luch ^Kiints at the powder holder and lits into an 
aperture of a circular camera, b cm. in diameter, 
bearing a pliotourHphic Him A small further change 
make's tlic jnstruinent siiitablo for taking photographs 
by Knll’s method for powders. 'J'he s])cctrograi)h 
should prove very useful to crvstaliographers for 
information on lattice structure, to chemists for 
analysis ol mati'rials u.sed as X-ray target.^, to metal- • 
Inrgists for the investigation of the crystalline 
structure of metals and alloys, and to radiologists for 
measuring X-ray wave-lengtii and composition. 

Li'MiNF.scr.NrE OK Boron Nitripk and^Cat-cium 
TuNn.sTATK,— Under certain conditions of prepara¬ 
tion boron nitride lights up when brought into, 
contact with the etlge of a Hamc. and fluoresces in 
the same spectral region under the action of cathode 
rays Herr K. Ticdo and Itiui H. Tomaschek 
dust'ribe experiments in the Zeitschrijt fUr ElektrO' 
(hemw. July i, 1923. which .show, first, that the 
inethod.s* of * prejiaration which give active material 
arc those which favour the crystallisation of the 
boron nitride, and second, that an examination of 
active and of inactive material, by the Debye and 
Scherrer X-ray method, proves that the active 
material is crystalline, while the inactive is amorphous. 
The first of these authors and Herr A. Schleed^ 
dc*scril>e experiments with calcium tungstate, very 
pure sjHicinicns of which may give intense blue 
fluorescence under the action of X-rays, with no 
trace of phosphorescence afterwards. A minute 
amount of mqiunty reduce.s the fluorescence, and 
produces phosphorescence, the intensity and period 
of which is strongly influenced by the nature,„oi the 
impurity and the mi'tliod of preparation, as in the 
case of the sulphide “ phosphon's." The fluor¬ 
escence depends on the temperature at which the 
sulislancc is propare<l. no eJlect being produced with 
cold prcjiaratiyns, and the intensity increasing up 
to the liighest temperature used, iiqo'^ C. An 
X-ray examination showed that the active material 
was crystalline, the interference Lines bccommg more 
and more marked as the temperature of prepara¬ 
tion was raised. An oUl specunen, prepared in the 
,cold three years ago, which originally showed no 
: flupresceiicc, was found to fluoresce strongly, and 
l[ whefi submitted to X-xay examination, proved to be 
t strongly crystalline. , , . 
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Loud-spealcing Telephones. 


'"PHE Institution ot Electrical Engineers and the 
Physical Society of London liad a joint meeting 
on November 29—Dr. Alexander Russell, the president 
of both societies, being in tlie chair—to discuss the 
problems connected witii “ Loud-spt'akers for Wireless 
and otlier I^urposes.” J he meeting aroused extra¬ 
ordinary interest owing to tlu“ jiopulanty at the 
resent time of IoikI - speakers in connexion with 
roadcast reception, and several huiidrwls of meinhers 
were unable tf) olitaiii admission into the lecture 
theatre of the Institution of Kleitncal Vhiginecrs 

Prof. A. O. Kankine tliscussed the general principles 
involved in Uie aecnrate rejiroiinclion of sound by 
means of a loud-speaker lie pointed out that there 
has been a smlden great public demand for a giKwl 
instrument, and that tlie sohilions given liave practi¬ 
cally all been olitained bv ilte mel IkmI of trial and error. 
Stated roughly, the probhsn is how best to secure 
that Honmls emitted in one place inav Ik» a sntticiently 
faithful tc)py ol sounds eiuUteil in another 

Thedilliculty of the problem iu‘sm tlu* fact that the 
reproduced sounds nms( be of (luisitlerable inlehsitv. 
If wriare content witli feeble intensity in reproduction 
there are already av.ulabh' Milhoieiitly go(*(l loud¬ 
speakers It a])]'»('ars on theoretical grounds that 
to procure n*piodnetion absolutely perfect in the 
physical slmisc as disUncI Ironi the aeouslieaJ—is 
not feasible owing to the varu'ty of Iransfoiniations 
necessary in piaclicc 

There is first Ilu‘ amplihealion ol the eleetnral 
fluctuations; in liie secotul plate, there is the 
process wheri-bv the current excites c<)rr(‘s]H>nding 
variations of air pri^ssun-, and Ihirdly, tliere is liu* 
ireatmeiiL ol (lie aeiial tibralions alter tliey have 
been croat(*d. So hir as the amplifiealion of tlie 
electrical waves is comeriu'il. it is foiinrl that the more 
thermionic anipliheis used the more diHieiilt it is b) 
get exact reproduction The second question, (he 
inin«formatinn of a portion of the electrical energy 
into sound energy, is a very wi<lc one. It may be 
transformed by i-leitromagriclic, electrostatic, or 
thermal means, and each method provides a difTcrenl 
field for invcstig«Ttion Lamb lias stated that the 
siTn]>]c harmonu l\']»e of vibration has the pre¬ 
eminent position in mechanics beaiiisc il is the onlv 
type which retains its character absohitcly nnehanged 
when it is traiisimtled from one .system to another. 
We can coiududo, therefore, that sounds Lannot m 
general be reprodneed willi ])erf(*ct precision. All 
iliat can be tione is to avoul too great changes m 
the character of the vibrations. Scientifically it is 
convenient to ilissect tliese vilirations into their 
harmonic e.omponents 

In aiming at loudness there is a temptation to 
resort to resonance etfccts in order to secure it. For 
example, in tlie majority of tcleplione diapliragnis 
there are natural frequencies within the frequencies 
of the sounds iisetl. The corresponding components 
therefore gel jireferential treatment. This can be 
remedied to a consulerable extent bv damping tlie 
diaphragm, but imfortimuielv this reduces its general 
sensitivity. An alternative plan is not to reduce 
resonance but to confine il to values beyond the 
upper limit of audibility, or at least as far m llial 
direction as practicable. Another plan is to choose 
mechanisms of very low natural frequencies, but 
there are theoretical reasons for considering this 
method not so desirable. 

The method is used, however, in a device perfected 
by Siemens and Halake. It consists of a strip of' 
thin metal foil suspetided'"'between the poles 01 at^ 
^ dectromagnet as m the £lot^.ven guyanometerj 


The plane of the foil is parallel to the magnetic field, 
and the incoming telephonic current flows through 
the foil. This rc-sponds hy mechanical movements 
perpendicular to its piano, and is the equivalent of 
the ordinary telephonic diagram. Tts fundamental 
natural period is two st'conds, and it is said to operate 
without a horn. 

In I’rof. Rankinc's opinion, horns should, whenever 
passible, be dispensed with owing to their resonant 
character. 'l‘he ideal sound ro.sonator would be 
spherical in shape and excited in such a way that 
it inifiarts to the neighbouring air symmetrical 
thictuations of pressure. For .speech transmission, 
all room reflections .should be damped out both at 
the sending and at the receiving stations. A large 
namber of listeners, however, appear to be asking 
for eclio effects. In >ns ojumon, wlien loud-speakers 
are used. ec.luH's and reverberations should bo elimin¬ 
at'd at least at one end. In broadcast opera, where 
Iransmi-ssion already uiuivoulably has this effect, 
the listening room .should be draped much in the 
same way as the Iransmittuig room usually is draped. 

Prof. ('. L l•■o^teseue considered tluil. with properly 
dcstgiKHl valviis, no serious distortion was due to the 
ainpliluT. in the later stages oi the amphljcalion, 
howeviT, it is ncccssarv t(; use v'ahes hiUing a con- 
s)il(M'abIe pow'cr output 

Mr. E. K. Saiuleman gave a v^ihuibk* demonstra¬ 
tion ol the relative nuportmice ol each frequency 
region in (he audible spectrum By suitable wav4; 
Idlers he cut oh all the Mbratioiis with frequencies 
less iliau tr.nisnutted to a loutl-speaker. He 
showed tha1 the ellect on the mtelhgibihty of the 
.s])ei*ch transmitted from another room was not 
apprc-ciable. but Uie “ naturalness ” of the speech 
was notably impaired Wiieii all frequencies greater 
Ilian 1700 were eliminateil by jillers, tlie speech 
was scarcelvinlelhgible, This might be considered as 
llie lowest limit for commertial speech iransims.sion. 
He proved that the intelligibility was much tlie same 
when all fn^quencies above i^ckj were cut oti as when 
all ficqucncH's below ijioo weie cut olf. Sim]>lo 
and inton'stmg methods of testing spect h transmission 
were giM-n. 

i>i. W. H. Ecru'S compared the advent of broad- 
<-astuig news and speeches in the history of the 
world to tlie ailvent of the printing press. Whether 
lor gCKMl or ill. It laid come to stay. J,oud-speakers 
could Im! ustxl to broadcast ]>olilical speeches to very 
large audiences He meutioned a case- m America 
where a speaker was plainly iiudible, by means of 
these devices, to an audieiKA* of 700,000. 

Mr. fi. A. Sutherland, who di.scus.scd "auditorium 
awnislics and the lond-sjieakcr." pointed out tliat 
umfonu loudness is assoc.ialed 111 practice with the 
absence of curved walls. Curved walls always 
produce main and subsidiarj'' foci, and are a menace 
to go<Kl ac<nistie.s. More satisfactory hearing 
likely to lie obtained by distributing an audience 
into a number of small rooms with a loud-speal^r 
in each than by attempting to accommodate them 
all in a large hall. The presence of an audience is 
very effective m reducing reverberation. A sure 
indication that a room is suffering from excessive 
revcrlx-ration is given when increasing the loudness 
of the sounds increases the distortion. Wlien a loud¬ 
speaker is too rich in higher-pitched notes the presence 
of a large audience has a corrective effect. 

Mr. S. G. Browjj gave a successful' reproduction, 
'by means of h^ ^^Eiesiophtww.t' of TOrtibn of an 
opera that was the 

has 
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a rotating glass disc and a steel-backed cork pad I 
■which rests iu contact with its surface. The cork is 
linked to a loud-speaker movement, and a telephone 
receiver presses on the back of the cork. The 
frictional drag thus varied aid works the device. 

Cant. Eckersley exhibited a French loud-speaker 
•which gave very satisfactory reproduction. He said 
that the solution of the prohhmi <lepen<lt‘tl on Llie 
loud-speaker at the r<‘CKivmg station. He stated 


! that if properly magnified the signals transmitted 
by the London Broadcasting Station ^ would give 
perfectly satisfactory reproduction of speech and 
music. 

Although the meeting started at 5.30 and went on 
9-45. ■with an hour interval for dinner, the interest 
of the audience never seemed to flag. The speakers 
were unanimous m agreeing that llje perfect loud¬ 
speaker hatl still to be invented. 


Congress of the French Society of Chemical, Industry. 


"'T'HE exchange of international thought is the 
* only possible salvation of the world,” words 
used by 'J'liomns Hardy, form the text of two recent 
articles by John (ialsworthy in the limes. Some¬ 
thing more than an o'xcliange oi thought inter- 
nationally is required—close personal accjuainhince 
and direct cx< iiaii^e of oiiinion are the real neixls. 
It was will) this itlea in mind that several of us 
attended tin* conference of the Six-UtHe di* (’liimie 
Jndustn(dh“ in Fans on ()ctoi>cr —and the 

game was inon* than worth the candle, if only as 
gi\ing the opportunity ot appreciating iTcnch 
au<l their incomparable ability as social 
(‘iitertainers No more is to be said for them than 
for ourselves as organisers of an ellcctive gatlKTing 
of si'ienlifK' workers; IIkjv are a.s unforlnnalelv 
sulxlivided 111 their interests as we arc; as little 
})r<'pau'd as we are to overcome the evils of llit‘gross 
specialisation and narrow nrss of outlook winch to <hiy 
retard the progress of siieiue within its. own ranks 
and in pulme. c-steem. The conlerencc met at the 
Conservatoire National <U*s .\rt.s et MeluTs ui lifli'on 
sections, aiul in isich section the ])n)giamine was 
disjuinlod 

'i'iie jirocecdings were opened by a reception on 
the Sunday evening at the Hotel Majestic by the 
president an<l Ins wife, M. and Mine. J\iul Kestner, 
a noted name m Fn’iu.h dietnical industry, which 
carries us buck to the first .snlphnnc-acul chambers 
and tlie disc every of raceimc acid, the foundation 
upon which I’astoiir iuult ins culwsal edifice. An 
exciuistle musical and Lcrp.sichoreau entertammenl 
was provided, in winch a most refined sen.se of 
proportion and sobriety was displaynl. 

The session was ojiencd on tlic Monday morning 
by the prc.sident, supported by the Minister of Com¬ 
merce. An afldress wa.s then’given hy M. Mcno/zi, 
director of the Agricultural Sc1um>1 at Milan The 
intention was to make agriculture the primary’ subj<rct 
oi the eoiiicrcncc. Alter Lins some of the sections 
got to work. In the evening, foreign delegates 
were entertained at dinner by the ” Biimvenue Fran- 
5aise ”—a socuTy which exists with the object of 
promoting amicable relations between foreign visitors 
to Paris and the French; the society appears to owe 
its success largely to Mine. Juvcnel, a lady not only 
full of energy but also gifted with irrc.sistiblc charm 
of manner. The dinner was followed by a most 
perfect musical entertainment in miniature. 

On Tuesday there was more .sectioning, and in 
the afternoon a lecture by Prince Giorno Conti on 
his boric-acid works. Dr. Herbert I^cvinslem was 
the cliief morning dish—the heroic and collected 
reader of a long historical statement of the develop¬ 
ment of the British dyestuff industry, in a French 
which all' the English-speaking membpre of the 
audience—^who were in the majority—could under¬ 
stand without difficulty* His.courage. was much 
admirrti. 

At the closihg-.meetiog, .oh'the We^loesdfty, Sir 
John' Ru$&ell,>'^v« 'an-addr9te,.,oif'the. r^tioiu^; 


between the organisms in the soil and its fertility, 
lecturing with his H<'.custonicd fluenev : this was much 
appreciated fa the evening a great banquet was 
given at the Hotel l‘alais l.)'Or.Sii\, 

Thursd.iv morning wits spemt m visiting the works 
of M Polin. who lias largo grocery stores in Pans, 
wliere the fining ot vin ordinuire is carried out on a 
large scale. 'Ilien Die party proceeded to the 
rhoixd.ite works of 1 ^ 1 . Menief, on the banks of the 
Marne, where they were, entertained at lunch before 
inspecting the lactorv A more perfectly appointed 
establishment cannot be conccivetl. On Friday 
there was an cxi iirsion to Klieinis. Tlie cathedral 
was first visited, uikUt the guidance of )iis Eminence 
Cardinal Uu;on, a man ol wonderful vigour though 
ciglity-lour yeais old. In tin* cmnsi' of his address, he 
mosl'sulemnlv cuisured us that the cathedral was never 
used as a jiost of oliservalion. The manufacture of 
cliampiigne was tlicn studied in the vaults of Messrs. 
I’oimiicry and (Jreno, after winch the party was 
ciiterlairied at lunch by the firm. In the afternoon 
we were nioloreii across the rolling chalk plain on 
which Eheiins is situate to the Hiedsuxik vineyard 
and the Moiilm do Veriicnay, whence we could see 
the whole extent of the great battlefield. Much has 
been done towanls restoring the oatlicdralt the roof 
is rebuilt, and Rhciins itself is half rebuilt. Cathedral 
and town arc a moving si.x:ctacle —stark witness of 
the briitahty and barbarism of Iho Hcrinati invaders, 
Willi such evidence before one, it is impossible not 
to understand the bitterness of French fBeling-^yto 
excuse them almost any action m self-protection. 
Hheims cathixlral will long remain a cortam proof 
that the world can never allow German "civilisa¬ 
tion ” to he the dominant factor. The French, arc 
but asking for honourable treatment—for at least 
part of that which is due to Lliem, but they can 
obtain no evidence of their enemy’s wiUingne.ss to 
fulfil his obligations. M Vulal, the as.sistant- 
.secrctary for lecluiicfd education, who presided and 
spoke with wonderful eloquence and convincing 
sincerity at the kheims iimeheon, was most definite 
in his assertion that France was entirely pacific in 
intentions ; un<l Die same assurance came from other 
jmimincnt sjnxikers during the week. 

Whatever the value of the meeting in teehnical 
respects, socially it was a very great success, and wo 
left it wiser men. French was sjioken in many 
stvfc.s, and not a few of our iiosts showed them¬ 
selves to be masters of English; still, the need to 
cultivate a knowledge of each other’s language was 
ever before us. I'o think internationally we mu.5t 
understand one another better; true understanding 
IS greatly helped by meetings such as that now 
described, and it should be regarded as the duty 
of scientific workers to avail themselves of these 
opportunities. It is significant that we hflve a Gals¬ 
worthy teUing us that Die future is with science, not 
to 'Ufstroy but to save. We need to be up and 
- 4 oing. The jpubtic will not come to us, the Press 
. W^otwith.ps; it is for us to go forward. 'The French 
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arp clearly a people of wonderful courage and energy; 
they arc constructive ; they are willing to he governed 
and have a government; the whole nation Ls at 
work. The dowmfall of Germany is due to the 
destruction of its government : only the appearance 
of a Bismarck can save it. We mav well take wam- 
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ing. We seem to show no constructive power ; the 
politicians are at fault, without imagination, without 
outlook:» our moral attitude towards work, in all 
classes, is unsound. Unless our science can be made 
elective we .shall soon be nowhere. 

lli-.NRY E. Armstrong. 


The Present Position 

AMONG well-known drugs, ergot has always 
■*• ^ occu])icd a pccidmr position. A parasitic 
fungus, wiiith after many disastrous epidemics was 
recognised as a scourge. ulUmatcly became the chief 
medicament of tiie obslclneun!. The numerous at¬ 
tempts of the mneti'cnth century to isolate its active 
constituents now appear of lilllc v.ihie, but the 
fundamental discovery by Tanret in 1875 of the j 
crystalline alkaloid orgoUmne, (^.ihilaothN's. still stands | 
out. Unfortunately this substameiloes iic>t })if»duw the 
characteristic eifects of ergot loaiivconMder<iblecxtent; 
much later a second alk iloid. ergotoxine, C,6lI„0„Ns, 
discovered siniuitancously by Barger and Carr in 
Great liritain, and by K’raft in Swil/erland. was. how¬ 
ever, found by liale t<i have a powerful ]>hysi<>logical 
action, and to pKxlm e. for example, thp characteristic 
gangrene. Tin* subsi,'(]uent discovery, by Barger and 
Dale, of small nrnounts of powerfullv active, non- 
specilic amines m ergot (*xtracts led some clinicians, 
particularly in Germany, to substitute these amines 
for ergot, and to neglect tlie specilic alkaloids. 

Attention has been recently again focussed on the 
latter by A. Stoll, of jiasle, wiio gives m biatur- 
wissettxchajtnt for .\ugnst 17 and 24 .1 n^unic of earlier 
researches and of ins own worK in certain varieties 
of ergot Stoll has discovered two new crystallim* 
alkaloids of the fonmila CsiilI^frOiKe.. One of these, 
ergotamine, was hniml by S]nro to resemble ergotoxine 
in action,., and more recently Dale* and Spiro, in a 
joint paper, ileclared orgotaiuinu and ergotoxine to 
ue ph^inacologicnlly identical. IIkto arc therefore 
no complications on tiu; biological side. Ergotamine 
can be converted into a less sfjhilile and loss potent 
isomer ergotaimiiuie, w'hieh in some respects is 
analogous to 'j'anret's ergotmine. Stoll has thus 


of the Ergot Problem. 

j discfivcred a new pair of alkaloids, showing great 
similarity to the older pair, 'fhe physiologically 
potent niemlxT of each pair has the same action, a 
fitKlmg which, according to Stoll, also results from 
unpiiblislicil experiments of Rothhn. Chemically the 
new pair are also closely leUiled to the old, by colour 
reachoiis, decomposition products, optical rotation, 
etc. Ergotaniiue and ergolaminine both differ from 
ergotinine by CoH,, and from ergotoxine by 
the elements of a molecule of l alcohol. 

Yet all attempts fo convert one pair of alkaloids 
into the olhci pair have failed, and for the jircsent 
they luav'- be regarded as homulogucs. hroin some 
specimens of ergot Stoll obtained only ergotamine, 
j from others only ergotoxine, sometimes both alkaloids 
i were isolated Y et tlie identity of the action of these 
two alkaloids is remarkable, and without parallel 
nmoiig hornologiies. Arc they perhaps boUi formed 
from a common prciursor by the liiiferent methods of 
extraction cniployecP Are they perli.ips converted 
into the same active substance m* liie i»otly i* Their 
pu/zling relationship ceitainly deserves turlhcr in¬ 
vestigation, which IS. however, rendered diifunlt by 
the scarcity of suitable matenal, greath’ accentuated 
by the War 

This seems to ho the pncsenl position of the ergot 
<liic*stion. The resume under review deals in a useful 
manner with the older work, and shows how during 
the hist two decades our knowledge of the active 
principles of ergot has licen placed on a solid founda¬ 
tion, largely through bhigksh and S\Mss w'ork. Most of 
th<‘ investigations of the last century tlie writer dis¬ 
misses as vaiuclass His own important contributions 
areot tlic kind w e migiit expi'ct from one w ho was associ- 
atisi witli Willstatler m the studj of Lhlorojiliyll. 


Clothes Moths and their Control.' 


A MONG entomologists tiiere are well known to bo 
two very common moths the larva.* of which 
are destructive to fabrics ; namely, the case-making 
clothes moth [Tnica pellioriclla I.,) anil the webbing 
clothes moth {Tineola hisclhcla Hum), the tapestry 
moth {Trichophaj^a tapiiulla J.) is much less Irecpient 
but is occasionally de.struetive. in tin* case-making 
clothes moth, tlie larva makes a portable hnliitation 
out of its silk, together with fragments of the material 
upon which it fecsis It witlulniws complelelv into 
the case when resting, but wficn ieitlmg or movung 
it protrudes its liead and foiemost b<«h segments. 
Pupation also takes place wiLliin the ease, which is 
aeaicd up aiul anchored to the fabric or other object.- 
The webbing clothes motli is the most abundant 
species of the three ; its larva <loes not construct 
a portable case, but spins sdken tinmcls wheiever 
it crawls over the material which it is eonsuiiiing. 
When fully fofl it constructs a silken cocoon inter¬ 
mixed with particle.s of fabric and excrement; this 
pupal shelter, theretorc, is quite different from tliat 
of the species previou.sly mentioned, in the rarer 
tapestry moth the larva constructs silk-lined burrows 
through the substance of the material which it 
infests. , , ■ 

1 ^ Clotha MoUts aod tbeft Control, by B. A. B«oki U.5. Dept, of Ai^. ^ 
Farmer’s Bull Fufv loji. aBrin. with oi Eln ' ■ • 


In general, the larv,c of clotlu's motlis feed upon 
fur. foathors, hair, and all fabrics manufactured 
from them. It will therefoie [>e. reaiiseil tliat they 
may be found atl.uking not onlv clolliing but also 
carpets, rugs, iiir-., uphoUu'i ir-., stuffed animals, 
brushes, felts in pianos, and the like. The moths 
;u-c relatively .short-lived ; they take no nourishment 
and arc in * tlicm.selves harmless. 'J'heir eggs are 
laid upon or between folds of fabrics or wnthin the 
meshes of the latter. They are readily crushed by 
linislung, etc., and are very iragile. ITndcr average 
indoor condtlions they hutch in about a w'eek, tins 
period being subject to lengthening or shortening 
iux'ordmg to temperature. 'J'he larva' arc relatively 
long-lived and require from about fifteen weeks 
to two years to complete their development. Much 
depends upon the nature of the matenal upon which 
they arc feeding and the temperature conditions 
under which they exist. The pupal, or resting, 
period varies from about eight days in warm summer 
weather to a month or more in winter,. In the 
British Islei the moths are commonest between June 
and October, and their larv« are' feeding the great 
part of tbe'xemain^' of the byde. 

■■ “ Metiiods ’bf deaUJiS}fti^'th^ pftsto aye nmerous. 
uFabtica that ^ ^bi:^8h«d!hQy• 4^t^ every two 
' weeksto 
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direct sunlight is also a valuable measure. Articles 
of clothing that require to be stored are.immune from 
attack if sealed down in paper bags, or very securely 
wrapped in several layers of tpute unbrok*en news¬ 
paper. Naphthalene, in the form of flakes or bolls, 
should be placed among the clotliing thus fastened up. 
Tt also acts as a deterrent when placed in drawers 
or cupboards, but is not entirely cftective under such 
conditions. Panidichlorobenzcnc appears to be as 
valuable as naphthalene, but camphor is decidedly 
less effective. 

On a large scale, the cold storage of furs, carpets, 
and furniture is the most certain of all preventives, 
and this method is coming more and more into use. 
Extensive infectum of car])eLs, upholsteries, etc in 
large houses, hotels, etc. may need fnnugation tn 
order to eradicate clothes moths completely. An 
effective remedy, which is also non-mjunous to 
furniture, fabnts, plate, or other houst^hold gcxxls, 
is the application of liydrocyanic acid gas Its 
manipulation recinirts the services of nil iutelhgeut 
person who mulerstauds the dangers ol its use and 
knows how to administer it. Carbon letrarJiloridc 
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is also effective, and has the advantage over hydro¬ 
cyanic acid gaa in being neither explosive nor inflam¬ 
mable. Fumigation with sulphur is a well-known 
remedy, but there is .some danger from fire in its 
application, while it has a bleaching effect on nu^y 
delicate falincs, wallpaper, etc., besides tamialiing 
metals. Carbon disulphide is also recommended, but 
ite vapour is inflammable. Pry heat is now recog- 
nisetl as an effective agent m killing insects. All 
fabrics will Ik* freed from pests in a verv short time 
if exposed to a temperature of 130' !•'. L.ower 
temperatures have been found effective against 
clotlu's moth lar\ iB ; tlie latter when exposed in an 
incubator at 128’, 120'', and ito'’’ h. died in 6, ir, 
ainl 31 minutes resjieetivelv. l‘*abrics dipped in 
water heated to tqo*'’ F. will be found to contain 
no living eggs or larvie of clothes moths. 

It may also be mentioned that there are a number 
of worthless remedies against these insects, includ¬ 
ing powilered sulphur, hellebore, and borax; also 
lavender flowers, cayenne pepper, reasonable strengths 
of tobacco powder, and othur substances arc of no 
j value ill keeping away these insects, A. D. Imms. 


1 


Hli sonu'wliiil iK'Iiilod iipircuraiinf of tlic .inmial 
report of llir tfotliamslcd Kxppruiieiitat Station 
tor tin- vwiv tor 'Itn's, not deprive it of tfic perenniaf 
interest wliidi most always nttadl to the efomfis of 
this instilntion f’or ftistonrally, Knt!iamste(f can 
rlaiin to lie almost the carlicsf cNainplc of the licMU-fits 
tfiat result from the apiilaaillon of seiMli-e to industry, 
p'roni tile eeononne iionlt of \iew, file chseovenes of 
1 jiwcs and fhllKTt taUi' a very hmfi rank in Ifie history 
of suenfiln acluiweiiient The most leninrkahlc 
feature of Ific early work of Kothanisted was the 
suiceas «iln wliiili field and lafKirafory work were 
conibiiied With the cvci-KrowmK coiiiplcxity of all 
regions of knowledge, it lias liecome iniTeii.singly 
dlfticult to maintain tins tradilion The refinements 
(the apiihtation of statistical metlioils may tie 
instami'd) which modern field research demamls 
aiid the nwoltition in maii> of tlie fundamental 
conception.s of scienee, are two factors. t)n ttu' 
applied .side, .inolher ofistacle is the .smaller apiiarent 
n'igiil for iiiipioveinont in till' practice of niodeni 
Imsbaiidrt'. Whereas the di.scovenes ol the early 
workers were productivi’ of changes in farm practice 
of tfie order, in ferms of economic results, of too per 
cent., in these days, iniprovenieiits arc only possdile 
to the e.sleiit, as it were, of lO per cent 

A recognition of this fact is ira))Iied m the statement 
contained m the report that " the most important 
development of reheiit years has been the reorganisa¬ 
tion ol the work of the Sfation so as to tiring it into 
touch with modern conditions ol agriculture on one 
side and of sciciui- on tlic other: it is lioped to 
reorganise in the near future the farm .and field work 
and to impiove the field technique.” It unipiostion- 
ably adds to the dilUciilties ot this reorganusatlon 
tliat it should coincide with a peritul when tlie whole 
economic basis ol arable farming is so preairioiis 
as it is to-day. It is being openly said that arable 
farming, and particularly the growing of cereals, 
cannot be made to pay in present circumstances. 

In dealing with the finance of the farm attached 
to the Station, the report states that from 1^20 
onwards, the financial results are deplorable, and 
they show dearly why many oi, the arable fanner# 
to-^v are In,-aieir presmt. pdsition.'’ .TJm. report,, 


does not s,p' . 

’n4 


Science in Agriculture. 

sUatc ol affairs, but liiere can be little doubt tliat the 
Deiiartment of .Sod I’hvsics, of winch tlie assistant 
director, t'r H. A Keen, is the head, and to which 
precedence is given in the repol t, should be so regarded, 
finder the heading, ” The t'.ultivatum of the Soil," 
some account is given of iiivcstigatiiins which promise 
to vield results winch may indicate to the farmer 
metliotls by which tlie cost of cultivation can be 
reduced and " losts of cultivation dominate the 
futme iit arafile fanning.” In this connexion it 
may lie significant tliat the American farmer appp- 
ently has been able to grow wheat at a profit with 
a yield ol 16 Imshels to the acre, wlu;re.is the British 
farmer willi a refuni of (jr busheks is losing money. 
It IS a reasoiudile deduction that it pay.s belter to 
reduce the costs of cultivation than to aim at 
maximum producUoii, in otlicr words, the British 
farmer may still be paying court to methoils the 
chief recommeiKlation of which is tlieir superior 

section headed “ The Feeding of the Plant," 
it IS intercsUng to learn that " broad beans die pre¬ 
maturely unless they receive a homeofiathio dose 
of boric acid in addition to the .so-called ' complete ' 
plant food.” ft is remarkable tliat a discovery 
parallel to that of the role of accessory food factors 
in animal nutrition should have been made in relation 
to plants. , . 

The volume of iiurely scientific work done at 
Rothamsted would appear to be considerably greater 
than that carried on in relation to so-called applied 
science. As many as iifty-two scientific papers were 
published during the yeai by members of the .staff Of 
these, tvi'O were of Iloyiil Society rank, natnely 
The Mathematical Foundations of Theoretical 
Statistics '■ (R. A, Fisher), and " A Quantitative 
Investigation of the Bacterial and Protozoal Popula¬ 
tion of the Soil ” (D. w. Cutler, L. M. Crump, and 
H. Sandon). 

Tlic financial siijiport which the Station now 
receives from the State is considerable. For the 
year under notice grants from the Development Fund 
totalling 22,030/. were received. In iqrz the total 
was approximately 3000/. It must be a source of 
i»ratiflca.tioa to the director. Sir John Russell, that 

place during 
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The Quantum Equivalent ii 

] F light of frequency v is sent through a cold gas 
^ which does not absorb it, sensitised by admixture 
uf a second gas which can absorb the light; and the 
pressure is such that the moan time between two 
collisions is of the same order of magnitude as the 
mean life of the oxcitod state of the gas; all those 
spectral lines of tiie non-absorbing gas appear which 
have a smaller excitation energy than hv. On tlie 
other hand, those wliu li require more energy than tins 
are not seen. Hcsults with Tinxlnres of mercury and 
thorium vapours, and of mercury an<l silver vajMnirs, 
using the light of the A fig hue, agre<‘, on 

the whole, flosidy vilh tlic above statement The 
method can also be used in fixing tlu' sern's relations 
between the lines of an ehnnent. since il allow's ns to 
determine which spei.tral lines can 1 k“ excited t»y an 
amount of energy smaller than a gi\-i‘n amount 
Kosults have bi'en ohtaine<i at (ioltingen for lead and 
bismuth, whicli >viil shoiih }>e ]>n])bsiu‘d. 

In a paper in Ww:* 'leits(hri\t fur I'hystk, 17-^. 
August 23, p 202, Messrs. (V ('arlo and | J‘'ranck 
consider the theory more dosely, and Jlwicnbe cx,pen 
ments which ugre<- witli tlieir conclusions The 
sensitising gas .1 lias, as the longest wave of its 
absorption senes, a hnc of frequenev while tlie 
corre.spouding line of the fluorescing gas has the 
frequency i',. Suppo.se /iv : /aq : : 1 .1 ; then if light 

of frequency f is used, both «• and y, wall appear. 
The elementary act of Iransniission ol energy from 
an excited atom uf A to an atom ot I > will take plac<‘ in 
sneha way that \ In’ is<'onverte<l in to energy of tnuisla- 
tion of the collulmg atoms. If the tcmpi'ratlire is so 
low that the kinetic energy of Unnperature movement 
is small, conqiareil with hr, tlic atom n*ceives, 
besides its exiilalum eiuTgy. the kinetic energy 

A * ,• 'I'liis ahnonnal veliMitv of 
* * * ''4 j \ injin 

the excited atom of Jf proiUi< <‘S a DoppUn* idlix't , tlie 
efiective frequency is tq i’,(i | cos and this 

is not absorbed by the other pnidicallv rcslmg 
atoms of if. 

An experiment with sodium vajxmr, sensitised with 
pure argon, lias verilied tlic theory. Sodium vapour 


Photo-electric Conduction. 

can be made to fluoresce by means of the zinc line, 
3303 A, and the sodium can also lie excited directly 
by tlic D line. Conditions were so adjusted that the 
tube appeared equally bright witli either of these 
sources, and the light from the tliiorescmg sodium, in 
each cas6, was passed through an absorption tube, 
containing sodium at a suitable temperature. The 
light excited by the H line was completely extin¬ 
guished. while that obtained witli the zinc line was 
much less weakeiu'd. 

If, in a second experiment, light of frequency 
passes through tlie mixture of gases A and li, an 
emission of v Irom A can result only if the temperature 
of tin* gas is so high that the energy difference hvja^, 
whicli is lacking for the. excitation of A, can be 
obtained c>n collision from the kinetic energy of the 
atoms. Kxperunents iiave been made with thallmm 
ami TiKTOurv. and with eadmium and mercury, using 
the llg line 2536-7 A. Tlu‘ (jiiart/ ve.ssd contain¬ 
ing ilie \a]M)urs was pl.aced in an electric oven, 
winch could be raisetl to 800" ('. , and strong Hiiot- 
<‘s<-ence was oblameil with liialhurn. Jn this case ii 
w<is ]K>ssible that a tli.dhnm line, the <*xcitation energy 
of wlucli amounts to 5-5 volts, while the energy of 
25367 A corresponds to volts only, was due to 
a double or slep-hy step process ol excitation At 
Sow'' ('. part of the atoms are no longer m the normal 
state ; and apparently there is a i volt excitation 
step, from which, up to the 5-5 volts stage, only 4-5 
volts would be retiuued, or more th.iii for 2536-7 A 

With cddminm and nicrcury this diiTiciilfVdoes not 
arise, and the confirmation of tiu* theory’ is (.UrecL, 
It IS poxsible, however, to tlraw (oneliisiohs from tlie 
relative inlensilv of the lines in tlie fluorescent 
spectrum of tluiniiiin. ns compared with the ordiri.irv 
spi'clnini of tins sulistanrc The differences ore 
asciibwl to tlie dillerences in absorption, due to tlio 
presenct* or absence of the ).)oppIer elleet previously 
described , and the combined results of tiie tw’o 
expenments seem to pio\ e, t.oiicliisiveIv, that 
<juanlum (-nergy and translation energy can work 
together, as an elemenlarv act. to produce excilalion 
of tlic atom 


Early Methods 

By J*rof. A. 

T T i.s evident both from the manuscript of 'Pheo- 
philus and the manuscript of l->aclnis lhai the 
properties of such drying oils as hn.seeil oil and walnut 
oil were thoroughly uuderslood as early as the I2tli 
century', if not earlier. 

7’he methods used in liieir preparation difl'cr verv 
little from the best practice of to-dav. 'j'he refining 
and bleaching of the oil and the use ol ilriers was well 
understood, nor is then* any mdication, in pas.siug flora 
those earlier recipes to those of tlve 15th century, that 
any new discovery' of importance w'as mu<lc at the 
time of the brothers \'an Kvrk. P<issnig to later 
times, Vasari directs that pigments ;ireto be ground in 
w'alnut oil or Unseed oil, and this is all that is m*ces- 
sary'; he recommends the use of walifut oil as less 
liable to darken with turn*. 

Many recipes for vannslies are given, and, as neitlier 
spirit of turpentine nor alcohol was available m 
commercial (lunntities until the end of the 15th 
century, tKese varnishes are what we should now 
describe as oil varnishes, consisting of resins dissolved 
in hot oil. The natural balsams of tbe pine, resin, 
mastic, and sandarac, often, all mixed together, -were 
HySynopsii ot lecUiic ddivAcd at the Royal Academy of Arts, Loodoa, 


)f Oil Painting.’ 

R Lauktf. 

u.si'd in the prejiaration of these varmslies. The pro¬ 
portion o(ris..inons maU-nal to oil being very high, the 
varnishes were coiiseijiicntly very sticky an<i had to bo 
heuted and rublicd on with the bund. Spirit varnishes 
corresponding to tlie mastic v'arnislies uf to-day are 
foumi in i6th century ami later recipes. 

The evidence of the accounts ])roscrved at Ely and 
Westimnsler show tliat both oil and varnish w'ere 
nswl m jxunting on walls during the 13th and 14th 
centuries, tins being the northern tradition, while the 
Italian tradition was the u.sc of egg as a medium, 
'riicrc is no indication in these recipes of any special 
secret differing from what wc know' to-day. 

Tliesc early pictures were painted on a'wood panel 
sometimes covered with strips of linen and coated 
with a gesso made of parcluucnt size and whitening or 
plaster of Paris which had been soaked in water until 
it lost its binding properties. Recent experiments 
carried out by Mr. Thompson at the Heriot-Watt 
College, EdiSiburgh, on an old 16th century panel have 
revealed the fact that this panel was coated with a 
non-absorbent gesso* upon which a Very thin layer of 
absorbent gesso was laid so as to ensure the binding of 
the oil to the. Surface Of and, at the same 
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'A the gesso below. On this pure white gesso panel 
;he picture was drawn in detail and laid out either in 
nonochrome or partly in colour with pigments prob¬ 
ably mixed with size. Upon this were^laid“the pig¬ 
ments ground in oil, or it may be an emulsion of varnish 
ind egg, care being taken to paint the high lights 
^ery thinly as compared with the rest of the picture. 
In course of lime the oil yellows and the pigments, 
more especially the white load, get more translucent. 
By painting the picture in this wav the artist ensures 
that the increased trarislucency of his white Icail will 
correct the yellowing of the oil owing to the white 
light being reflected from the gesso, and that his 
contrast of light and shade will be maintained. 

There is much more vet to be discovered as to these 
early methods, and the question as to whether \arnisli, 
emulsion, or oil was used, has still to be finally clearcsl 
up, but OUT knowledge of the general methods of I 
procedure is growing ! 


The Geological Society of China. 

H'llE Geological Society oi China is one of the 
scientific institutions founded since the <“sl<ib- 
lishinent of the ('huicsc l^epiibhc in loii. Ihe first 
two Bulletins of l!ic Society i»n>inise well for its 
future One of Die first papers deals with ihe his¬ 
tory of geology in Cluna, which it carries back to 
carlv times ; hut it shows that mdepeinlent Chmose 
work on the subject on scientific hues dales from loii, 

when V. K. Ting and H. T. Giiang returned to China 
from their western studies. Mr. Chang, tlu* fust 
president of the Sock'Ln'. organised a department and 
school of geology under liic Ministry of I'omincrce at 
Nanking in loi.: The Geologieal Survey ot Cliina 
was cstablishetl in iqi(» witli Mr. Tmg as its liirector, 
and he also sevured in ioi8 the reojiening of Mr. 
CJiang's geological scliool, which had been discontinued 
in mit). To Messrs 'I'lng and Chang is dne the 
eslabhslinu'nL of iiie promising .school of Chinese 
geology. They have tie<;n aided by Mr. Ucc. a 
Chinese student wlio was trame<l at Birmingham. Prof. 
Graban, the well-known .Amencaii pala-ontologist, 
now professor at Pekin, and i^r. Gunnar Andersson, 
formerly iu'ad of the Geological Survey of Sw-eden. 
and now nninng advisor to the (‘hmesc Governnient 
an<l director of tiie Geological Survey Museum. 

'i’he two Hnlletin.s contain a valuable senes of 
contributions to the geology of China. Ihcy include 
a lecture given to tlio Society by J.h-of. Berkev. of 
Columbia Univeisity, New A ork, oil ' the New 
Petrograjihv/' wlueU attaches most im|X)rtance to 
the mode of origin of rocks ; Prof. Berkev projioses a 
plethora ol new names such as rcactiointe. satuntc, 
evaporite, disintegrationite, and rccrystallisationite. 
The new petrology must be vigorous to sustain such a 
nomenclature, i'hc section of Ibis pap<jr of most 
interest is its expression <jf the reaction in America 
against the ingenious tiuaiilitative arraiigenient of 
rocks which is often known as “ the American classi¬ 
fication.” Prof. Berkey represents that classification 
as mechanical and misleading, and sets it ai>ide as only 
a side issue in real petrology. 

Prof. Grabau contributes three papers, of which 
the longest is on the Sinian svstein; he protests 
against the modified use of that term proposed by 
Prof. Bailey Willis, who, with the temporary agree¬ 
ment of von Richthofen, interpreted Sinii^ as Lower 
Palteozoic. Von Richthofen, however, appears soon 
to have gone back from that •nodification of his 
term. *Prof. Grabau justly bolds that the term is in 
that sense uael<iaB,.\ajld he appHea it tp. tte 
mentary fonnaf^fls Cluna.of pre^^atnbnan 


In that sense it is equivalent to the Toridonian, 
which, as well as the Sinian, Prof. Grabau includes 
in the Paleozoic. 

Mr. Wong contributes a' short note upon Chinese 
earthquakes and on the distribution of the chief 
seismic centres. The red bed.? in China are discussed 
in tliree paper-s. Mr. Wong shows that those in 
Shansi belong to two horizons, one pre-Jurassic and 
the other later than the Jurassic Coal Measures. Mr. 
Hsteh show's that in Kansu these deposits range from 
the Jurassic to tlu; Kaiiiozoic. 5 Ir. I'an describes a 
marine red senes of Jiocenc age as widely developed 
m Shantung, and its discovery is one of the most 
interesting recent additions to ('hmese geology. 

Three pai>ers by .students ot the Univcr.sity of Pekin 
on observations during an excursion to the Nankou 
district add materially to the knowledge of that now 
classical sectum. I’rof. Grabau describes from their 
collections three new species of CoUenia, w'hich he 
explains are based only on tlie external characters; 
in the absence of luicro.scopic evidence it must be 
quite doubtful whether thes^^ supposeil calcareous 
alga‘ arc of organic origin. Prof, G, B, Barbour, of 
the Poi-yang University, Tientsin, describes an 
intni’sive sill in Shantung which, according to his 
interpretation, .sliows the ettoct of gravitational 
(iittorentiatiou. The intrusion i.s pre-Cretaceous, and 
Die later folding uihI faulting in this region are now 
definitely identdied as Ohgoccnc or Miocene, as the 
movements are later than the newly discovered 
ICoceno deposits and earlier than the Pliocene. 

The two volumes arc in English, with a title-page 
ami coiib'uts and a .summary of one paper in Chinese. 
Chinese, characters are given of the personal names. 
'J'lu* titles of some papers whicli are to be jiublished in 
future bulletins suggest that the interest of lliis serial 
will l>c well maintained. J. W. Gukgory. 


University and Educational Intelligence. 

.Aukkdkun. - -The Senatu.s Academicus ha.s awarded 
the following research scliolarships : b'uUcrlon scholar* 
slup m science to Mr Charles Risset; Robbie scholar¬ 
ship in chomi.slry to Miss Margaret b'. Ailken. 

A mur.jl tablet in memory of the late Prof. James 
W H Trad. F.K.S., professor of liotany in the 
University from 1877 until his death m has been 
])laced in the classroom of the now Department of 
Jkitany, and was unveiled and presented to the 
University, on behalf of the suhsenhers, by Sir David 
IVam, on Friday, December 7. The tablet is mounted 
on a slab of slate A portrait placpie in dull green 
bronze is surrounded by a wreath of oak leaves, 
acorns, and g<dls It is flanked by two Brazilian 
palms, and a <locorative panel shows othpr natural 
objects rcpre.scnling the vari(;d interests of Prof. 

I 'J'rad. The tablet is the work of Miss Alice B. 

I Wotxlward. The subscribers have also isaued a 
memorial volume which, btisidos biographical and 
bililiographica! matter, includes the ” Flora of the 
City Parish of .Mx-rdeen,” a comparative and historical 
work of great detail which had occupied l^rof. Trail 
for many vears, and had been completed sliortly 
before his death. 

C.\Mnj<ir>GE.-—A fellowship has been founded at 
Christ’s College by Mr. j. Pierpont Morgan, a member 
of the College. This is the first addition to the 
numlier of fellowships in the College sinc^ 1682, and 
represents a valuable endowment all too rare in these 
modem times. 

The Empire Cofton Growling Corporation has 
offered to tne Uuiversity a sum of 1000/. a year for 
:'.-fiveyws .to be devpted to tl^ Rant Genetics Depart- 
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raent of the School of Agriculture, in accordance 
with a scheme that has been agreed upon by the 
Corj)oration and the Director of the Plant Hrewling 
Research Institute. 

Prof. C. K. Inglis, Prof. B. M. Jones, and Prof. 
G. I. Taylor have been appointed as members of a 
committee to make recommendations to the Truslet^ 
of the Kdward Busk Stmh^ntship in Aeronautics 

Mr. E. G. D. Murray, research hactenologi.st to the 
Medical Research Council and formerly on the stalf of 
the War Office Cential Ccrebio-sjnnal Fever ^bora- 
torv. has been elected to a Ic^llow.ship at (hrists 
CoHego. 


Liverpool. —.\ppncations are iiivitwi for the 
Campbell Brown chair of industrial chemistry The 
person appointc'd will be re(|uire«l Ici devote* his tune 
to research work, with a cei tain amount of advanc.ed 
teaching on the cheuustrv of oils, hits, and waxes 
other than mineral, .^]^pln•at^ons must rcMch the 
Registrar of tlie l^niversity Ix'fore March i next. 


London.—A]> i)liciLtif)ns are invited for the Quain 
professorship of phvsic.s, tenable at Dnivcrsity College, 
in succession to Sir Willuiin Bragg. Ihev should 
reach the Academic Registrar, Ibuversily of lamdon. 
South Kensington, S W.7. by, at latest, jjuuiary 1 
Applications are also invited for tin* Lniversity 
readership in statistics at tlie I^mdoii School of 
EconoinK-.s. 'flu' latest day fot tlic Teu*ijH <»f applica¬ 
tions by the Academic Registrar of the I'mversity is 
January 4. 

Sr. Andrews— An interesting experiment is to 
be tried in the institution by the I nuvereitv fkiurl of 
a series of courses oJ lettures to be held in I'niversity 
College, Dundee. tt>r llio convenience of the managing 
and clerical staff of tlu* L. and N.K. Railway or of 
other raUways T he first course to be carritxl out 
is that in railway law, Mr James- Allison having been 
appointed k'clurcr It is intended later to hold 
courses in railway economics, railway geography, and 
railway operating. 


The following have been elected a.s representatives 
of the Univei-silies in Parliament :—('ambndge : Sir 
Geoffrey Butler (P ) an<i Mr. J. F P Rawlinson (P.) : 
Loudon; Sir S Rns.sell Wclks (lb): Combined 
Engh.sh (Binningliam, Bristol, Durfiain, l.ecds. Liver¬ 
pool Manchester, and Sheifielcl): Sir Martin Conway 
fui and Mr. > 1 . A. L. Idsher (L.) , Conibineil Uni- 
vcr.sities of St. Andrews. Glasgow, Aberdeen, and 
Edinburgh: lU Hon Sir H. Craik (C.), Sir G. Berry 
(C.i, and Mr. J). M Cowan (L.) ; (Hicen’.s thuversity, 
Belfast :■ Col. T. Sinclair (lb). 


. The Bradford Technical College may shortly become 
a constituent college of the Umversity of I^tccls. It 
originated in weaving and de.sigmng classes at the 
Bradford Mechanics’ Institute in 1877. The mam 
building, finished in 1882, includes lecture rooms and 
laboratories of departments of cheinislry, dyeing, 
engineering, architecture and building, biology, 
mathematics, and physics. A textile block, optmed m 
1911, includc.s a practical dye-house, finisliing shed, 
special dveing research laboratory, and a power house 
specially arranged for demonstration and experimental 
purposes. Since 1920 there have been added a new 
.engmeering block, speyially equipped for advanced 
work and, research on internal combustion engine,- 
and union buildings with refectory and common- 
rooms and athletic grounds. - 

The provision of ten' post-graduate scholat^ps^ 
for the session i924-a5 ^or overseas stud^ts rft thf^ 


Imperial College of Science and Technology, South 
Kensington, has been announced. Lord Buckmaster, 
chairman of the governing body of the College, made 
the offer-to the Secretary of State for the Colonies on 
belialf of ” private friends ” inspired by the great 
purpose and opportunity of the College, the only, 
educational institution in Great Britain on the 
governing Imdy of which are representatives of the 
Dominions aiul India, and it has been accepted. The 
scholarslnjw will be each of the value of 300/., and two 
will be available for university students of each of 
the Dominions of Canada, Australia, New Zealand, 
South Africa, and of India. No conditions have been 
laid clown as to the selection of schohus, tins being 
left entirely in the hands of the I’nme Ministers of 
the Dominions and of the Government of India. 

Co.NTACT between the Secondary School and the 
community it serv^os is, according to the report of the 
West Ruling Education Committee for 1022-23, con- 
.spicuous by its absence, tiie prevailing local opinion 
l>cmg that these schools are primarily, if not entirely, 
intended t<i jirodiice teachers - tins, notwithstanding 
that in fact k'ss than 20 per cent, of the pupils enter 
the teaching profe.s.sion and notwithstanding the 
etforls niaile to secure rcaigiiition bv eniplo>-ers of 
the “ First ” and “ Second ” oxanunatiq^s. In con¬ 
nexion with th<‘s<‘ ellorts .some headmast^Jiavc, says 
the reixirt. interviewed local chambersw commerce 
and liavc iiKxhlied their school curricula m the light of 
inform.ilioii thus gamed, m ordiT to bring it into 
closer rel.diou to local industries The (ommittee 
recently permittc<l its inspector m charge of secondary 
oiluoation lo visit Die United Stales lov the purpo.se of 
studving American .schools. In that country much 
attention has. of late, been dcvoteil lo promoting co¬ 
operation between the .si.hool and the local mdii.strics. 

'I HE twelfth annual conference of Educational 
Associations will he held on January r-n. at Uni¬ 
versity College, Gower Street, London, M'.C.i, under 
the presid(‘iu.v of Sir Henry Hadow. The presidential 
address on ’* The Claims of Scliolanslnp ” w-ill bo 
delivered on the first day of the mi'cting b\- Sir Henry 
Hadow In all, some forty associations concevneil 
directly or indirectly with education \vill hi* hokhng 
tneelihg.s aiul conferences. Among the papers and 
lectnr(*s to ho given are the following, the body 
res]Xjnslbloand Die date being given after the auUior’s 
name m each case : “ 1 'he Value of l-*sycho-Analy.sis 
to the Educator.” by Miss Barbara Ixnv (Montesson 
Society, january 1) ; ” ■|‘iK: Sun and St.rrs," by Sir 
Richard (iregory (School Nature Study Union, Janu¬ 
ary 2\ ; ” Modern Developments in Education and the 
Outlook for the Futunj,’' by Mr J Howard W'hite- 
hoiisc and others (Society for Experiment and 
Rcseanh in Education. January 3) ; ” School Re¬ 
form.” bv I’rof. J. j. I'imllay (King Alfred School 
Society, Jamiarv -D ; ” 'J'he Teaching of Hygiene and 
Racial l’rogrt*ss',” by Mrs. Hodson (Eugenics Educa¬ 
tion Societvaad Ling Association, January 4); ” Hand¬ 
work and Life," by Mr. E. Young (Educational Hand¬ 
work Association, January 5); " Recent Advances in 
the Relations of J’svcho-Analysis to Education,’' by Dr. 
J. Glover (Briti.sh Psychological Society, January ; 
*■ Iright and Life." b)-- Sir Henry Gauvahi (Association 
of Teachers of Domestic Subjects, January 81 ; " The 
Question of an International Language," by Prof. 
F. G. Donnan (International Language (Ido) Society, 
January;<9). An exhibition by p^Wishfera of >ooks, 
maps, ctc^t'haa been arranged aa in fi^rmeryeare, but 
the exhibita'-wfll be*placed‘in Q^ege Memorial 
•Hall,where therei|Tnoi«’'riKHn 4 or*,aA-adequate dis¬ 
play. Sc&itmc and ^pjratos, etc., 
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Royal Society, December 6,—E. G. T. Liddell and 
Sir Charles Sherrington : Recruitment type of reflexes. 
Isometric myograms of the crossed knee-extensor 
reflex examined in the purely “ spinal ” preparation 
present the features intcr}n-ctable as “ recruitment" 
very much as in the decerebrate preparation. The 
reflex process answerable for *' recruitment" is 
therefore obtainable m purely spinal centres without 
the adjuvance of prespinal. An attempt to classify 
various reflexes on the criterion of presence or absence 
of " recruitment ” is briefly entered on.—G. S. 
Carter : The structure and movements of the lalero- 
frontal cilia of the gills of Mytilus. The structure of 
these cilia has been investigated by means of the 
micro-disscction needle. They are complex, and arc 
composed of iu-15 simpler structures which have 
the form of triangular plates. In the living cilium 
they arc placed in coniact one behind the (jthcr in 
the plane of the beat, and together form the blade 
of the ciliuni. Their cxtcnial edges arc formed by 
fibres, which arc each attached to a bu.sal granule 
Wmg within Ihc cell. Thes<5 plates will beat in¬ 
dependently, and it IS concluded that they rather 
than the compound cilia form the units of ciliaiy 
action in these cells The <lifference in rigidity 
shown by the cilmm <Iuring the two phases (>f the 
beai is also shown wiien a motionless cilium is pushed 
by the needle in tiie two directions.—V. IJ. Wiggles- 
worth and C. E. Woodrow ; 'i'hc relation between 
the phosphate in blwKl .ai<I urine. Ingestion by man 
of do.ses ol the acid and alkaline sodium phosphates 
containing 1-5-2 gin ol pliosphorus causes a rapid 
50-G0 per cent, uu-veasc in tlic blood phosphate, 
winch thi'u returns very gradually to the normal 
level. In the dog, phuspliate. is excreted rapidly by 
tlie kidneys mslc-ad Tin* curve of iinnary excretion 
of pho.sphatc runs roughly paralUd to that of the 
blood concentralion, but tiie former vanes more 
widely, and is roughly pro])oitional to the excess 
above a ccrlani value iri the blood Under conditions 
in which the bloisl phosphate is subnormal, nonnal, or 
.slightly above normal in amount, the concentnitions in 
plasma and corpuscles are identical Wien the con¬ 
centration in the plasma nws far above normal the 
value fur the corpuscles i.s always lower, whether 
the plasma value is ri.sing or falling. This unequal 
partition cannot be explained by the formation of 
an organic ‘‘ acid-solulde ” phosphorus compound in 
the corpuscles. f<»r the organic fraction of the acid- 
sohiblc phosphoius is not mcrcased by the ingestion 
of phosphate.—J. 11 . S Haldane, V. 13 . Wigglesworth, 
and C. K. Woodrow: (i) The effect of reaction 
changes on human inorganic metabolism. Over- 
breathing diminishes the phosphates in blo<jd and 
urine, while carbon dioxide inhalation and sleep 
increase them. In acido.sis caused by ammonium- 
chloride ingestion the urinary phosphate is increased ; 
while tlie phosphate of the blood, and also its organic 
acid-soluble phosphorus, is diminished. Ammorium- 
chloride acidosis leads to an increased exen’tion of 
water; sodium, and potassium, probably owing to 
a partial loss of electric charge by the body colloids. 
This is followed by a retention. (2) The cfiect of 
reaction changes 09 human carbohydrate and oxygen 
.metabolism/., ^The alkalosis ^of uover-brdathing or; 
bicarbonate ingestioii dbnverts the blood su|at mlo ” 
a hlgW de^orot^Or^'^^xi^^s^Tc forth/ and'-also^i 
prevenm ^iglncOfe ' aoet^ariai^: 

and 

tole^oe,.' ■ 

’'Wr 


Bicarbonate ingestion raisas the resting okygen con¬ 
sumption.: amftionium-chloride' ingmion usually 
lowers it.—J. A. Campbell: Concerning the influence 
of atmospheric conditions upon the pulse-rate and 
" oxygen-debt ” after running. The " oxygen-debt " 
for 25 minutes after ceasing to run showw, under 
fixed conditions of experiment, a range of variation 
of 38 jicr cent, from day to day ; 7-niinute debts 
.showed a range of 33 per cent., so should do as well 
for comparative piirjioscs as 25-minute debts. Atmo- 
sjibcric cooling power had no effect on the “ oxygen- 
debt ” ; the blood sent in greater volume through 
the skin in warm condition.s is not then taken from 
the muscles. “ Stitch ” was the commonest cause 
of cessation of running in the subjects under observa¬ 
tion. Pulse-rate is markedly increased under warm 
conditions. The oxygen tension surrounding tlie 
mosvk's wa.s increased after exercise.—J. Gray: The 
mechanism of ciliary movement. IV, The relation 
of cduiry activity to oxygen Cf)nsumption. ' In the 
absence of atmospheric oxygen, ciliary activity 
continues for about one hour. Tlic whole ciliary 
mechanism is divisible into three distinct parts: 

(1) h reaction which i.s sensitive to cations (particu¬ 
larly the liydrogcn-ion), any mfcrference with “which 
involves a cluuige in the rate of the ciliary beat, but 
only ultimately leads to a change in the amount of 
oxygen consumed , (li.) a mechanism, brought into 
operation by the presence of an activating acid 
substance, which is inoperative in the absence of 
calcium, ami in the absence of a certain critical 
amount of wafer in the cell. The events associated ‘ 
w'lth this mccliauLsm arc independent of the amount 
of oxygen absorbed , (lii.) a reaction of an oxidative 
nature which is necessary lor prolonged activity. 
The properties of the ciliary mechanism seem to, form 
a very close parallel to those of cardiac muscle. ’ 

Association of Economic Biologists, NoveThbor l6.-—- 
Mr. J. C. F. Fryer and j. Davidson: The Colorado- 
beetle problem. Colorado beetle was discovered in 
the llmtc*d States m 1829 ; in Euro|)e, outbreaks 
occurred in 1877, 1887, and 1^14 in Germany, and in 
iqoi at Tilbury. About a hundred square miles in 
France*, extending into the pn.>vinces of Gironde, 
l.andes, Dordogne, and Charente Infdrieure, are now 
infected. The beetle would probably find Britain 
sufficiently congenial, and would do efamage at least 
equal to tlic cost of controlling its ravages by aitificial 
means (by spraying potato crops twice yearly). It 
would amve in the adult stage, and casual individuals 
might be expected hidden in merchandise or on board 
ship, particularly in jxjtatoes from the infested 
area, or in agricultural produce packed in the area.—> 
j. W. Munro and W. K. Hiley : The spruce bud worm 
problem in C'anada. The term " spruce ” budworm 
IS a misnomer for the balsam {Ab^es balsamea), the 
favourite host plant of tlie budworm, which is the 
larva of TortnxfumiferanaClcni. ’ A brief description 
of the forest condition under which the budworm out¬ 
breaks occur was given, and emphasis was laid on the 
S3rstcm of management of exploiting the eastern 
Cimadianfore.sts in favour of the less valuable balsam. 
This has caused an unduly high proportion of balsam 
regeneration ift the cut over stands which favours the 
budworm. An important parasite {Phytodiehts sp.) oi 
the budworm was absent from these woods. Out¬ 
breaks of secondary insects and fungi follow budworm 
outbreaks. Of the insects, a bark-beetle [Pityokisines 
Eparsus), a :wesvil (Pissodes difbiusjf and Ti longicpm 
'beetle lAf(>fioc!hamus scute/iaior) are the most import- 
fungi, among which the honey-fungus {ArmH^ 
i^ria meUea) U the most important, spread rapidly 
badw^rm outbreaks. After a 
'bklaam^^ tihat have been 
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partially defoliated but not killed gradually recover, \ retreat of the ice-front from the foot of the Wrekin. 
nut a frcjjU lot of casualties occurs about four or five The outflow at Iron-Bridge thus increased. The 
years after the disappearance of the budworm. These sub-sequenit rejuvenation of the Severn below Iron- 
trees, which appeared to liave recovered their normal Bridge was probably brought about chiefly by an 
amount of foUage, generally died suddenly during hot elevation of the whole land relative to the sea. Stages 
weather, and the whole of the crown died at about tlie m this rejuvenation arc marked by terraces, 
same rime. Kxainination of a large number of de.id 
and dying trees failed to disclose any .sufficient pani- 
sitic cause lor tiie casualties. l.)unng and imnieth- 
ately after a bndwonn attack the bn-adth of the 
annual rings is very greatly redmed, and afew yciits 
after the epidemic the total thickness of the last five 
years’ riug.s niiglil be lethicod to a quarter ol the 
normal for the ]irc-I>udworni ]H*riod .\t the same 
time the leaf area oi !he trees has been iiu leasing very 
rapidly. Thus a tunc i.s re.iched when, during hot. 
dry wculhcT 111 July, the wntei-uindiicling tissue is 
insufficient to meet the needs ol tlu' tiansjnnng lea\e.s 
and the crown thes tjoin I.u k ol wat<‘r Thus death 
may be due to a Kick of co-ordinalion between shoot 
growth and cauibial aclaMly. 

Zoological Society, Nm'cinber 20—Hr. A. Smith 
Woodward, vice-piesifkuit.m liie chair.—W. E. Le Gros 
Clark: Not(‘s on the lu-ing taisier ( Tamiif: slyrrlnmi). ■ 

Sir Sidney J*' Harmer: C'ervieal vi-rtebr.e ol a gigantic 
blue whale from Panama. J l< Garrood; 'I’wo 
skeletons of tlie let.ut'an Pi-ritilona fioin 

Thnniey Fen, Cambridge.- l»r Vraiu is, Baron 
Nopsca; Kcversilfie and irre\eisil>le evolution, a 
study based on reptiles • C Crossland' Polych.ela of 
tnipical East Alne<i, the Ued Sea, and Cape Verde 
island.s ; und oi liu' M.tidive Archijiel.igo Miss Joan 
B. Procter : (i) On new and laie reptiles trom South 
America, (2) < )n new and rare reptiles and batracluaiis 
from the AusiiMhan region 

Geological Society, November 21 --ITof X C present m the imm* atid types, and locally some of 

Seward, p^'esidenl, m the rluiitv--!.. J. Wills: The the gneisses arc ru.h in garnets. The hdiatlon plam5.s 

development ol the Se\eru \ .illev m the ncighboui- usually strike N N.W. and S S.K., with a dip to 
hood of Iron-Jhidge ami niidgnorih , with <1 .sei.tion the IvN E. at varying angles. Inlrusunis into the 
on the Up]icr Worli' \hilley, ni coUalioratioii with orthogneisses occur m the form of grnuulites and 
ii. E. I>. Dixon, Tin* area msestigalcd is roughly pcgnuitilcs. The Archa'aii complex is affected by 
delimited by tlie following loiahties: Mucli Wetilock, well-marked zones of sheariug. along which mylonisa- 
Buildwas, OaUengates, Slnfnal, Worhold, IJamjitou Uoii and the production ol llinty crush phenomena 
Loade, Morvilk*. l.)etail<‘<l inap]niig of the tirifts, has can be traced. The macroscopic and nncro.sco^ic 
shown, first, that tlie Buildwas area was as deeply characleis and behaviour of the llinty crush material 
eroded as now in j»fe-(dai.i.il tunes, and, setondiv, prove that these peculiar rocks are the piodnct of 
tliat a beliet m the eMstence oi the Irou-Biidge ineihaiiical stresses which at places ha\'c raised tlie 

Gorge at that tunc is meoinpatiblc wnth the distribu- temperature to an extent sullicient to bring about 

tion of the <lnfls 011 the plateau above Iron-Bndge, partial fusion of the crushed members of the complex, 
and with the f(Mliire.s ol the gorge. Tlio gorge is of followed in certain cases by incipient erystallisatioa. 
lale-Glacial oiigin, aiul the Worfe Vale was formerly The later dykes include olivine dolerites, crinanites, 
tlie main diainagc-linc 011 the south-east side of the quartz dolerites, and camptonitc.s. Evidences of 
plateau. Piaclually the whole district was under glaciation arc conspicuous, and prove that the ice 
ICC at the ina\uniun of the iiorth-wc.stcni or Insh-Sca moved over the islands fn>m S E, to N.W.—T, H. 
glaciation. When retreiit began, the icc-shect Osgood: Variation in photo-electric activity witli 
separated into two k;bes that reumined confluent in wave-length for certain metals in air. As a source 
the north. Tin- waters <if tlie Glacial lakes formed of ultra-violet light, a quartz mcrciiry-vapour lamp 
west and north of the watershed esca]x*d at diflcrent was used in connexion with a monodirornatic 
times over diftcreiil cols. One ol these overflows is illuminator. The racial plates were tested in air at 
of especial importance m connexion with the origin atmospheric pressure, due attention being paid to 
of the Iron-Bndge Gorge: namely, the EightnuMir the “ latiguc " which is known to lake place under 
overflow, about a mile north of Iron-Bridge. Up these conditions. The results are of interest and 
to about this stage, the Worfe and its tributaries may be of some practical importance in connexion 
(one of which now became the Iixm-i^ridgc (iorge) wim the physiological eflcct of ultra-violet light, 
had been engaged m clearing the drift out of their As the primary cause of the physiological change 
valleys, and in reducing the thalweg of the trunk produced by light is jirobably photo-electric action, 
river to rv base-level. Hereafter dejKjsition of the ilic, photo-electric activity of a metal plate may 
“ Main” Terrace of the Severn and of the terrace- serve means^iof estiraaring the quality and , 

like 4fraveB of the Worfe commenced. Long after intensity pf^he efiective radiation,—TumbuU : 
the initiation of the Iron-Bridge Gorge, ice etiU ‘-A .geomete.c&l idte^retatiph^M thfe 
covered the upfier Worfe Valley. When the icc ' of uie<toaltebin3|y binary 

retired to the "north of the ^^'•dtershed hereabouts*]^; ’.-fiffm.oay wlycn 

Glacial Lake Newport came into bein^r 


Ro^al Microscopical Society, November .21.—Prof. 
1 *'. J. Cheshire, president, m the chair.—F. I. G. 
Rawlins: The miscroseope in physic-s. A strong 
plea is made for the closer union of physics and 
microst'opy, more especially for the undertaking of 
work m physical optics by the amateur microscopist. 
Assuming the availability of an instrument fitted 
with Ntcols, a convergent substage system and a 
Btickc lens above the eyepiece, observations can be 
made of Ihc traces of the family of isochromatic 
surfaces, each with its characteristic retardation. 
The work can he: made (inantitativc by employing 
monochromatic light If llie usual means of obtain¬ 
ing such radiation uie not at hand, Wratten filters 
(especiallv Naphiiiol Clrccu) are efficumt, though their 
range of usefulness is limited 'Che numhor of 
fnngis observcfl with objectives of ililterent numerical 
aixrtnre can be re}>rcsonted by an exponential 
expression of the form where F is the 

e(|uivalent local length of the ol'jcctive and N th^ 
number of lungers observed (.see Eawlins. PhiM 
il/ug xdiu. p. "fiO, an<l xlvi ji. ^ 

ICiiiNimui.n. 

Royal Society, November 5. T J Jehu :nul 11 . M. 
Craig: Geology of the IkiiVa isles The locks arc 
mosUy memlK’fs of fhc AnluiMii cnmple.x, and Uiese 
are 0/ igneous ongm, the jirevMU'ul tyjies being 
I biotite and hornblemle gneisses Muscovile is also 
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four or six lines, and special sextic curves with many 1 1513) had been anticipated by Pfauudlcr (1869) and 
simple geometrical properties, all connected with a Swietoslawski {1909).—Gabriel Bertrand; The trans- 
given confocal system of bicircular quartic curves. port of copper in the gaseous state and copper- 

carbonyl. M. Gclinsky has explained a curious 
Manchester. example of pseudomorpliism by assuming the 

Literary and Philosophical Society, November 20.— volatility of copper o.xidc. This would not appear 
G. H Carpenter: Warblc-llics of cjittlc. The larvai true explanation of the phenomenon, 

of the two common .sjjccies of Hypodernia (f/. De ('opper oxide heated in a stream of cither oxygen, 
Geer and ii. hneaiiim Villcrs) are among the best- hydrogen, or carbon dioxide gives no appreciable 
known parasites of domestic cattle in the UritLsh tran.sport <jt the metal even alter several hours. 
Isles, in Europe, and in North America; their with carbon monoxide there is iiroduccd a 

economic importance is considerable on account of -wipixT nng, appaienlly diu^ tt) llu* formation of a 
the damage caused to flesh and hides by llic Lirgo volatile copper-carbonyl, readily disscjciatcd on 
maggots feeding just bom-ath the skin ot the back hiMting. The heaung of this observation on the 
which they jiorloiale, and also because of the loss detciiuiiiation of tr.ici’s ot eopyier m organic substances 
of condition suflered by the cdtlle wlicn they " g<id " is indicated : with a lir.iss burner and the material 
in snmmertimo to escape from the feTnaloHyappro.ich- exposed to the gases Irom the llamc, co])i)er may be 
ing to lay her eggs. Observations carni'il on since tr.insf<‘rrcd Irom Die liurner to the .isli On the 
1905 by Carjienter and his coUeagm's m Iicland. by other hami, carbtm monoxuh' formed during the 
Glaser in Gcnn.nn, and by Seymour Il.Khven in combustion of the organic .suljstance may carry 
Canada, h<iv(' shown that tlic o.irh’ life his1or\’ of away liaces of copper—Paul \SuiUemin : New proof 
these insects jirescnls some .surpii'.mg features The fl‘t’ dystrophic ongm of .scypliia.—vS. Winogradsky : 
eggs of both spi'cies nj-o gonerallv l.ntl on tlie legs The <lireet method m tlu* ’murohiologieal study of 
(fiom thigii to hoof), rau'ly on shoulder or flank, the soil. The results ot thirty yeai.s’ work on the 
never appareally on tlic back By exaTiiinalion of microbiology c»l tlu* soil .ue, m’tlie authors view, 
the skin after egg-Jaying and by hicans oJ a sitics unsatistactoiy. The eonditions ol culture in the 
of expennumts with calves, muzzled so that they b.'uicnological Uboiatory are too far leinoved from 
could not lick tlieinsyives or one .inoilier, it has been the umditioiis actually existing in the soil, and tend 

denumstrated lliat ihc modi' ol cntiance ni1(» the b' h>nn lU'w r.iees o’t org.iiiisins ilislmct from the 

host's body is not by tlie mouth The eggs aie types m the soil tiom which (iiey were originally 

liatclicd on the hails a fc'w days after laying, and the olitained. A scJicuiie of lultiue is proposed more 

tiny maggots, less than a nn'lljmctre long'and jiio- closely aiiproxiniating to n.iLuial soil comlitioms.— 
vided with strong, sliarp nioutti-hcKiks and relatively 1 ^- Batide . A iikhIc ot comj>L'iisation for shrinking 
fonnidablc spiny armature, crawl along the hairs m aincrele an lies.--M. Mesnager: Remarks on 
and bore llieir way directly into tl»‘ skin. 'I'hencc the jireccding commmucalioTi.-• P. Huguenard, A, 
they migrate upwards and lorw'ards to IIk' gullet- Magnan, and A Planiol • Reseaidi on Uie surplus 
wall, the sub-mucous co-it of which serves as tlu-ir power ot buds in flight --M. Delangha : General 
re,sting-place ioi .some weeks or months in the couise method lor detenmmng grajihically the eUupeiits of 
of their journey through the host’.s tissues to the flight ol an aeroiilane. Bernard Lyot: Study of 
final ])osit'um m tin- back The miniber of larval the jilanctaiy surlaies bv jxflaiisalion By the use 
stages IS still to be determined The gullet-maggot ‘it ” more sensitive polatising apparatus than that 
is so Tnneli larger (ujMo halt an inch) than tJic newly- hitherto employed, the jmiportioiis ot polarised 
liate.hcd maggot, that it lias generally been regarded AglR from the jilancls has been studied. Details of 
as ri'prescntmg n second stage, but il po-sscsscs 7 ^ (.‘bscrvalions on tlie planet Venus are given.— 

mouth-hooks ot the same size and form and a sjnny J Guillaume : Observations of the sun made at the 

armatuie that is easily overlooked on account ol (lie Gbservatory of Lyons during the second quarter 

increase m actual sue of the larva, that the s]uncs ‘if I'l-i.T Observations were possible on 8b days 

arc relatively iar a])art. Ueiiec Gedoelst has recently duiing the (juarter: the results are suminariscd m 
argued that there is no “ moult ” between the newly- tlircx' tables showing tlie mnnber of spots, their 
hatched and the gullet-dw’clling larva only extra- distribution in latitude, and the distribution of 
ordinary growth On the other hand, laiakecoiiclmles facuUu in latitude. - J. de Schokalsky : The length 
not only that the migrating maggot j.s a second ‘if the rivers of Asiatic Russia, and on the system of 
instar succeeding the newly liatchcd insect that measuring nveis on maps in general.—Maurice Curie : 
bores in, but also that there is an anfepenulliinate Spark sjx'ctra in non-metals in the liquid state, 
instar beneath the ski.n, diflering from the migrating Studies of spark spectra between jilatinum points 
maggot in the total absence of .spines on the body- bromine, liquid oxygen, fused sulphur, liquid 
segments. nitrogen, and fused jfliosphorus. In all case.s a 

continuous spectrum w.is obtained. Tlic absorption 
bands of oxygen were clearly shown—E. Bryllaski : 

Academy of Sciences, November 19.—M. .Albin Miclielson’s cxpcnnicnt and the contraction of 
Haller in the chair—G. Bigourdan : A project for a J.,orontz.- Leon and Kugeiu' Bloch: Now extension 
Frcncdi national biography .—M. Lecornu : Ela.stic of the siiark spectra of tin and zinc in the Schumann 
couplings. A matlicmatical discussion of the ellect region. Tables of wave-lengths of lines and in- 
of an elastic coupling between a dyjicuno and its tciLsiUes are givcyi for tin from X--i699 to 1305, for 
motor on the steadiness of rotation. It is shown to zinc from A -155O to 1310. -K. de Maliemann : The 
be impossible to decide, in a general manner, whether electric double refraction of camphor and carvone. 
the elasticity of the coupling is or is not favourable —^Edmond Bauer: The* change of wave-lengtli ac- 
to the regularity erf the motion of the dynamo.— comjKinying the diffusion of X-rays.—Jean Fallou: 
Charles • Charles Dufraisse, and .Philippe i A very simple method permitting the determination 

Landrieu : Remarks on the principlc'of a general { c.xjx'rimontally of the dispersmii reactance 01 triphaso 
method for detcmiiOTg the htet aapaci^ of solids, altenmtors.—^/Xdrien Karl and S, Lombard: The 
and liquids and its ippjioatiott to the detenfiination '«kimntion of radium in the natural titano-niobates. 
of. the Vvfldue-.tbf'-.Tite' '^Hie method is based on the removal of silica with 

pnnaple Itydrofluoric .'aci(lt,.ftvuQn with potassium bisulphate, 

m a aTdiy^kddilion of aalphatn of sodium and lithium to lower 
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the melting poiijt, re-f«sioa and'removal of the emana 
tion in a current of air.—^Victor Henri; The structure- 
of molecules and the absorption spectra of substances 
in the state of vapour.—M. Chavaatelon: The 
diffusion of sulphur vapour in air at the ordinary 
temperature. Particles of solid sulj>hur emit vapour 
at ordinary temperatures, and tlicse diffuse only a 
short distance from the sulphur particle, lire 
vapour was rendered evident by the stain on silver.— 
D. Gelinsky ; Tlic metallisation of organisms. In an 
attempt to dctcniiiue the nitrogen in whole insects 
by the Dumas motliod, in wUicli the insect was covered 
with copper oxide, combustion was incomplete. 
The whole surface was found to be covered with 
metallic cop^X'r, the cllect being as though copper 
had been deposited clectrolytically.—J. Froidcvoux: 
The estimation of ammoniucal nitrogen in certain 
nitrogenous materials, and particulaily in protcids 
and their products of hydrolysis.-- C. Gaudefroy: 
The dispersion of double refraction in crystals.— 
M. Charcot and ta- lus Dangeard: Researches in 
submarine geology in the Mcditernmcan. Cruise of 
the jPouryfioi-/*as, 192 ^ K. Roth6; The principle 
of a metliod of exact determination of the pro¬ 
pagation of .seismic waves.—Marcel Baudouin : 'J'hc 
markings on the piclu.stonc clay .statues from the 
cave of Montespan, near Saint-Martory (Hau 1 e 
Garonne), arc pittmg.s representing Ursa m<«jor.— 
P. Kobicouft: The production of antilxKlics by the 
tubercles Ct Ophrydeiu.—jean Charpentier : A])phca- 
tion of the hiochcmical method <»f eharactcrisalion 
of galactose to the study of the composition of the 
pectins. The products of hydrolysis of four pci-tins 
from diflerent pi.mls were .submitted to tin? bio¬ 
chemical method doscriln-d in previous communica¬ 
tions : in each ca.se the crystalhsc-d /t-etliylgalactosulc 
was obtained proving the presence of giilactosc. -• 
J. Beav^verie : The ciicunisltmcc.s which may motlify 
the effect of tlic “ critical period " on the yield of 
wheat.—K. and G. Nicolas: New observations on 
the influence of hexamethylenetetramine and of 
formaldehyde on the bean.—IT. Ric6me: The 
intervention ot gravity in pholotropisin E. Rou- 
baud: 'riic physiological condition of zootroplsm m 
mosquitoes. The views of J. J.cgciulre (Nature, 
November 17, p. 747) as to certain mosquitoes 
attacking anininls m proterence to man rexpure 
modification : captivity, hunger, or deprivation of 
water may cause an numediate change in the liabits 
of the insect.— K. Barthelemy : l^hysiological and 
experimental polyspi'niia in the iilmnc eggs of 
J. Athanasiu ; The supposed existence* 
of a stimulating wave which is ]>ropagatcd in the 
■myocardium.--M. Nicati. Orientation and visiuU 
sense of duration.--jac(pie.s Benoit; The experi¬ 
mental transformation of sex by early ovariotomy m 
the domestic iowi.—j. Chevalier and E. Dantony : 
The toxic action ot the insecticide principle of 
pyrethnim flowers. 
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Science in Civilisatton. 

A STIRRING appeal on behaU of “Internationa] 
Thought" isput forward byMr. John Galsworthy 
in a pamphlet just pul)li.shed with that title (Cambridge: 
W. Heffer and Sons, Ltd. Price 6d. net); and in if 
representatives of seii'nce, finance, and th9 Press are 
urged to aymbine to save the civilised world from self- 
destruction. The nio.st potent director of this tri¬ 
umvirate is held to be science, which has placed in-the 
hands of mankind powers with whiclt it is not fit tc 
be entrusted, us the ethical or moral sense has not kepi 
pace witli this development of knowledge. “ We have 
made by our science,” .says Mr. Galsworthy, “ a monster 
that will devour us yet, unles.s by exchanging inter¬ 
national tliought we cun create a general opinion 
against the new pow’cr.s of destruction so strong and so 
unanimon.s that no nation will cure to face the force 
whicli underlic.’i it.” 

Mr. Galswortliy is not alone in lussociating science 
chiefly with agencies of death and destrui^tion, and in 
pleading for a curb to be placed upon its,powers. It 
is, indeed, common to regard .science as a disturbing 
influence in liuman affairs, and to sigh for the simple 
life away from the restless spirit of inquiry into all 
things visible and invisilile in the universe. It is, how; 
ever, as futile to rail against the progrc.ss of science, or 
to attem])! to prevent it, as to use Mrs. Partington's 
mop to keep back the rising flood of the Atlantic. 
Knowledge will grow from more to more whatever the 
attitude of tlie public may be towards it. During the 
last fifty years there have been more scientific dis¬ 
coveries und applications than in the wltole previous 
history of the human race; and we may be on the 
threshold of developments by which forces will be un¬ 
loosed, and j>owcrs acquired, beyond what have 
hitherto been known to man. Whether these shall be 
used to promote social well-being and international 
amity is not a question for .science, but for the public 
and its leaders. While nations look to war as the ulti¬ 
mate means of deciding disputes, they will seek to 
pos.scss themselves of the must powerful means of im¬ 
posing their wills upon others. A.s Prof. Soddy recently 
remarked, should it be po.ssible ever to release the great 
store of energy in the atom, the first use that would be 
made of it would be to construct a new bomb. 

It is only by such an international understanding as 
is suggested by Mr. Galsworthy that this misuse of 
scientific discovery can be avoided, yet, in'spite of the 
existence of the League of Nations, the signs of the 
times are not very favourable towards tl.e unity of 
I-Xn wkind.' Science itsjelf is international, and the r|6ulta 
I of research ax^.free to^ail for any purpose. In the 
papers published weekly m the 
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world, there is scarcely one deliberately concerned 
with providing any fighting service with more effective 
means of destruction, and not one scientific worker in a 
hundred sets' himself intentionally to make such a dis¬ 
covery or invention. It i.s just as impracticable, how¬ 
ever, to prevent the wrong use of scientific powers hy 
individuals as it is to prevent literary perjple from the 
misuse of their genius for purposes oi gain. The facts 
of science are as free us the words of oiir language, and 
in both '.’ase.s they may be used for the uplifting oi 
mankind or for its degradation. 

The truth is, as Mr. Baldwin remarked in his speech 
at the Guildhall on November lo. tin* present troubles 
in the work! are largely owing to tiu* fact that while 
men have learned to control tore es of Nature lliey have 
not learned to accjiiire <K>ntrol ot tliem.selves. lie urged 
that more pains siiould be taken tf» a])ply the methods 
of science to human problems, and by that he obviously 
meant not the dcwlopincnt oi poison gu.ses and liigh 
explosives, l)ut llte principle of facing facts honestly 
and fearlessly, and basing just conclusions ujjon tliein. 
The methods ol scicn< c should lie the mclljods applied to 
social problems if sound prim ijdcs of j)rogress arc to be 
determined. 'I’he Labour Tarty’s recent manifesto says 
nothing of what science has done or may do to improve 
the world in this way, but asks. " Can tlie mclliod of 
science be applied to nothing save tlic organisation of 
men for war and their c(|uipinent witfi instruments of 
de.struction ? ” Wc haw here a paraphra.se of Riiskin’s 
assertion that “The advance of s<-i(‘nc(* cannot be 
otherwise recorded timn f^y the invention of instru¬ 
ments to kill and put down noble life ”—a \iew in 
which distorted s'ision is comi)ined with the sin of 
ingratitude. 

Modem civili.sation is liuilt upon sidem-c, and almost 
all industrial developments had their origirtfj|p prin¬ 
ciples or substance.s discussed in sciciitific larS^torics 
by investigators working ji^a^^'ffur the advam'ement 
of natural knowledge. Thti^lfi< iple tliat a moving 
magnet c^ create a current of electricity in a coil of 
wire near it, discovered by Faraday nearly a century 
ago, led to the construction of tfie dynamo, and wius 
the seed from which tlie great industry of elccuicjil 
engineering has grown. It is estimated tiiat this in¬ 
dustry now represents a capital of more than one 
thousand million pounds, and it could not have existed 
without the discovery by Faraday of the fundamental 
•principle of all electro-magnetic machinery. All the 
pure copper required for this machinery and electrical 
purposes generally is produced by electrolysis, and 
here againcthe principles used were discovered during 
, scientific investigations by Davy and Faraday. AIu- 
miniuni—^that most useful metaf,-which is. destmed'tb 
compete with iron and steel^in its importance—is now> 


manufactured exclusively by electrolysis of a fused 
mineral containing it. 

The dcctric furnace was first used by the French 
chemist, Moissan, in scientific research ; and now it is 
employed for the production of hundreds of thousands 
of tons of steel annually. Calcium carbide, used so 
extensively in the production of acetylene gas for 
house lighting and motor lamps, and for oxy-acctylene 
welding, is entirely manulacturcd by heating lime and 
coke together in an electric furnace. The discovery 
of X-rays was an incidental re.sulL of researches 
into the nature of electricity, and the existence of 
electric wave.s, which led to wirekss telegraphy and 
telephony, was first {)rov'ed in a labnrator>’. Long 
l)cfore the thermionic valve liad made the wonderful 
achievement of i>roadciisting jjossible, ti:e effect upon 
which it is based was the subject of .scientific investiga¬ 
tion, and studies of the emission of electrons disclosed 
the principle ufM>n wliich it dejiends 

Nearly a century and a half ago it was shown by 
Priestley and Cuvirndish tiiat, w'iien elecuii- sparks are 
jiassecl through air, some ol tlu- niln^icn and oxygen 
combine lo iorm oxides irom which nitri< add or 
nitrates mav be afterwaids obtained This is llie prin¬ 
ciple ol the process by which inindreds oj thousands of 
toics of nitrates are now producetl annuallv in Norway 
lor u.sc as agricultural lertiliser.s in the place of salt¬ 
petre from ('bile. Tlie proiess needs, ho'Ae\er, a 
sup))ly of cheap electric jxiwerto make it connnereially 
jmofilable. 

Wlien Germany was (Ut off Irom nuUiral supjdies of 
nitrates during the War, she laid to oI)tain wliat she 
wanted from the nitrogen in the air, and was so suece-ssful 
that more than a million tons w'cri: produced in 1918. 
Tlie method used was based upon the principle of cata¬ 
lysis, wherel)y chemical combination is promoted by 
the presence of small quantities of partictilar elements, 
w'hich thus act as matrimonial agents. Nitrogen and 
hydrogen were passed under pressure over finely 
divided iron, and a certain amount of tile two gases 
combines under these conditions to form ammonia, 
which, by being passed with oxygen through tubes 
containing another catalytic agent, may be converted 
into nitric acid. The hydrogen required for com- 
bination with atmospheric nitrogen is obtained by 
electrolysis of water, nr from water-gas and steam by 
a process depending upon catalysis. The nitrogen is 
obtained by distilling liquid air. Nitrogen is more 
volatile than oxygen, so it distils off first and the two 
gases may thus be separated. ^ 

The methods used in the- manufacture of liquid air 
and other gas^s, antj in modem .ihachines 

generally, are'’l)ased''uppn.;gc^ti^’^€jq^aE^ by 
Toole eiidXelm Qtx ^ phc9[i6!netk Attending the free 
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expansion of gases. They found that, when air issues 
from a small orifice, a fall of temperature is experienced 
amounting to half a degree Fahrenheit for edch atmo¬ 
sphere of difference of pressure between the two sides 
of the orifice. The great refrigerating industr}" thus 
had its origin in the discovery of a purely sdentifir 
principle, 

It is the same with substances as with principles 
and proce.sses—they are first found as the result of 
scientific research and are afterwards used, often after 
a long inter\'al. 1’hc metal tungsten used for llie fila¬ 
ments of electric Imlh lamps and thermionic valves Wiis 
scarcely known outside scientific laboratories a few 
years ago. It was discovered about 1785, but its uses 
were not understood until nearly a century later. It is 
an essentia] constituent of high-speed tool-steels, which 
require to be nut only extremely hard Imt also lo main¬ 
tain their hardness at high temponitur«*s, even at an 
incipient red-heat. Tungsten steel is also used for the 
permanent magnets ol telephones and the magnetos of 
every motor ('iir and aeroplane. Munganes(t was in 
existeiK'c long Ix'lore it was made an ingredient of the 
famous TTadfield sleds, um'H lor tin* lu-lmets <»f British 
forces during the War,armour-plates, tramway points, 
and many other purposes (‘hrommm is used in the 
making of .stainless steel; tilaniiim, rnoljl)denum, 
nickel, vanndiutn, and other elements are similarly 
empIo)-ed to give .spe<-ial properties to steels, yet all 
these elements were discnv<Ted by .scientific investi¬ 
gators without a timught oi their praili<*al value. 
Thorium and eeritim. used in the niamifacture of in¬ 
candescent gas mantles, of whi<'h about lour Imndred 
million.s are made annually, were produ<‘Ls of the chemi¬ 
cal laboratory many yeans before, they gave rise to a 
large industry ; and even the air-burner itself used for 
sucli mantles and in all gas fires was first devised and 
used by Bunsen for lalxiratory purposes. 

Every scientific discovery, however remote it may 
seem at the moment from tiie ordinary practical needs 
of life, may be the seed from which will grow a mighty 
tree under which man will build his industrial tent. 
When argon was isolated from the air in 1895, no one 
regarded the discovery as of any practical importance, 
yet the gas is now used in half-watt and other gas-filled 
(flectric lamps as the most suitable for the purpose. 
Neon, isolated from the atmosphere a little later, is 
widely used for the brilliant pink glow lamps of illu¬ 
minated advertisements, particularly in Paris, where 
it is a by-product of the manufacture of liquid air. 
Probably the most remarkable example of thb kind is 
afforded by the ,gas helium, which was'detected in 
the sun by Lockyer and Janssea in, 1868, twentyrsix 
years *later eii^act^ irom cl6veitg by lUrnsay, 
and is tbousonds 'of 


891 

cubic feet daily from natural gas wells in the United 
States for the inflation of dirigibles and other air-ships. 
As it is non-inflammable and non-explosive, it has 
decided advantages over hydrogen for this purpose and 
is only slightly heavier. 

Before things can be u.sed in any way they must be 
discovered, and it is the particular function of science 
to reveal them. It i.s tiu* business of the scientific 
investigator to discover, of the engineer or inventor to 
recognise and apply the rc.siilts achieved, of the artisan 
to employ his skill in making them commercially profit- 
a])le, and of tiie community to see that they arc used to 
promote .social w'elfare. If the world has not been 
made any Iiu{)pier by wliat science has given to it, the 
fault is with tiie Iiunuin nwe itself and not with .science. 
JIappmes.s is a relative term, iind no two individuals 
have the same cu]) wdth which to measure it. The 
Inrast in the field, or the [)ig in its sty, may be con¬ 
sidered by some people as emblems of content, and if 
these l>e the .standards to use, tlien modem man may 
envy the cave-dweller ol jirehisioric tinjes. W^e cannot, 
however, avoid progrt'ss, and whether this is accom- 
|>anipd by increased happiness or not depends upon 
ourselves. We live in a beautiful world_, yet how few 
there are who find delight in it or raise their eyes to 
the starry lieuvcns abo\e them. The gifts of God are 
for tho.se to enjoy w'ho will, and the gifts of science may 
likewise contribuii* lo the uj)lifting of the human race 
if tliey are rightly regarded, or its degradatJon if they 
are not. The attitud(‘ of civilised man towards new 
scientific knowledge at this epocli of the world’s history 
is that of a child playing with fire. It is necessary now 
more than e\er to leac'h him the strength as well as the’ 
danger ot the element in his hand.s, and to cultivate the 
de.sire to make the noblest use of all things which are 
granted to him through the achievements of workers 
for the advancement of natural knowledge. When 
this spirit prevails, the human j^ce will prove itself 
worthy of tiie opportunitic.s which science gives for 
social and spiritual progres.s, and man Stay indeed 
become but a little lower than the angels. 


The 'Valuation of Mines. 

Mineral Valuation. By Prof. Henry Louis. Pp. 
x-t-28r. (I/)ndon : C. Griffin and Co., Ltd., 1923.) 
15.?. net. 

HE principles underlying the valuation of minesi 
whether for the purpose of sale or probate, the 
raising of loans, investment, or taxation, are not so 
fully comprehended, except by few mining engineers, 
or so widely known as they should be. Consequently, 
uv the matter of actual valuations, judging from those 
which have come before us, these principles are 
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frequently incorrectly applied. In the case of valua¬ 
tions for assessment of Poor Rate the abjuration of 
principle is, perhaps, most manifest. 

Hooks on ,the subject of the valuation of mines and 
minerals arc not numerous, and .some, like Ifoskuld's 
“ Engineers’ Valuing Assistant,’' are either out of print 
or, in some measure, inf‘(jrre<l. Wc welcome, there¬ 
fore, the ap])C.aran('(; of Prof. Ix)uis’.s admirable con¬ 
tribution to the .subject. 

The work cen'ers. in seven fhupters. a fairly wide 
field, treating, as it docs, of the principles of valuation, 
ownership of mineral leases and corm-ssitms, sampling, 
explanation of the forniulaj in use, examples in the 
valuation of coal and metalliferous mines, and valuation 
for special purposes, c.g. rating, etc. Chapter ii., 
relating to “ Mineral Deposits.’' is perhaps tlie ))est in 
the book, tl)e occurrence (tf minerals being a .subject 
of which Prof. I..ouis has had wide exj)crience aivd on 
which he ha.s written much. Under this head he 
describes simply and with lucidity the manner of 
occurrence of minerul.s in la-ds, veins, and masses, 
indicating the variations in point ot value to which 
they arc subject. 

His dissertation on the “ prol ability of error” in 
the determination of the Uuckness of dcpo.sits for 
computation of tiie conK'nts (chapter iii.) is of much 
interest; but the method usually adopted by mining 
engineers and alluded to by Prof. Louis on p. 50 is, 
perhaps, a^ satisfac tory as any other method, nainely, 
“after calculating average value.s ms closely as tlie 
available data permit ... to deduct a certain j)er- 
centage ‘ for safety.’ ” 'f'he author Is insistent, and 
rightly so, on the impo.s.sibiIity of assigning “ to any 
mineral property an aijsulutoly definite value, hut 
only a most probable value.” WJ>i].st this is particu¬ 
larly true of a mineral property, by leason of ibc 
variations in regularity of deposits, of selling prices, 
and the general risks attendant on mining, it is of 
course true also, to a lesser extent, of other things 
as well, agricultural land, owing to the risks to 
crops due to bad .seasons, variation in selling prices, 
etc. To meet the greater uncertainly of mines, 
valuers allow in the computation of the value of the 
annuities an unusually liigh rate of “ remunerative ” 
interest* 


ever such is available.” But the author might, with 
advantage, have mentioned Fayol’s theory of the dome 
which reconciles so many of the seemingly contra¬ 
dictory results of different observers regarding sub¬ 
sidence, this theory' being to the effect that in stratified 
dejK)sits the zone of subsidence is limited by a sort 
of dome, which has for its base the urea of the excava¬ 
tion ; tlie extent of the movement diminishing the 
further one goes away from tlie centre of that area. 

Tiic question of depreciation of plant enters into 
mine valuations; it may, indeed, be an important 
item r iin immcn.se sum is often e.vpended on the plant, 
for example, of a deep modern colliery. In making the 
[ allowance for depreciation, Prof. Loui.s criticises what 
lie terms the income tax method ; ” it is charged 
earh year upon the value of the plant less the amount 
of depreciation written off tlie previous year.” He 
says, seeing that the plant can never come down to 
zero, and that, under the method he criticises, the 
amount written off for depreciation is a maximum 
when the machinery is new and becomc.s very small 
as tlie niacliinery gets older, the method is wrong. 
Tlie value of tlie plant at the termination of the lease 
— if the property is leased—of I’our.se depends, amongst 
other things, on win-ther the miniTals in the leasehold 
arc exhausted or not, and on the site of tlie mine; 
and, on tlie M-i-ond iioint, at a weif-managed mine 
renewals oi mac-liitu-ry and plant arc carried out to a 
considerable e.xlent during a long-termed lease, which 
to some extent militates against Prof, laiuis’s criticism, 
ihougli not entirely. 

ChapUT V. treats of “Pormulas and ('alculations.” 
Why, by the way, does Prof. Louis prefer this plural 
to llic one in common use--“ forniuIjE,” and, wliilst 
on tlie subject ot grammar, wliy does be prefer “ under 
lliesc cireumsianees ” to “ in these circumstances ” ? 
The fonnuljc are mainly those familiar to students of 
Ho.skoIdV “Engineers’ Valuing Assistant ” and King’s 
“ Theory of Finance,” the latter being the best work, 
known to the present reviewer, on the doctrine of 
interest and annuities certain. The exigencies of space 
forbid a detailed review of this section of the book, 
but it may be noted that the author directs attention 
to the necessity of making the proper and necessary 
deduction for income tax in the calculation for the 


The debatcable subject of .subsidence of the surface 
due to extraction of minerals (as to which a RoyaJ 
Commission, of which Prof. Louis is a member, is at 
present mquiring) is touched upon, and the author 
Tightly says (p. 69), “ It will be seen that we arc still 
very far frpm having arrived at anything like an 
accurate estimate of the requirements in any given 
' case, and it will alway.s be well to be guided by local 


I recovery of capital. Likewise, “ if the capital be 
' invested in the purchase of mineral rights ... it be¬ 
comes further liable to mineral rights duty in accord¬ 
ance with the Finance (1909-1910) .Act,” namely, 
IT.,in the pound. It'is not ^pmerall)^ revised what a 
difference there is between the grosS and net income 
derivable fre^ the owTiershippI ; mineral 
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On the vexed question of the proper formula to 
apply for the determination of ^he present , value of a 
deferred annuity in which two rates of interest are 
involved, Prof. Louis recommends (p, loi) that which 
was, we believe, first put forward by Mr. George King, 
and is accepted by the Inland Revenue in valuations 
for the purposes of probate. The simplest fonn in 
which this ('an be slated is that given by the reviewer 
in a work of which he is joint-author, namely, where: 
Y.P.—years’ purchase. 

a “the amount to which j/. per .annum ac¬ 
cumulates in e years at r per (Ynt. 

A = the amount to wincli t/. per annum ur- 
ciimulatcs in i years at r per cent. 
r = the accumulative low rate ot interest. 

R = Uk' remunerative high rate of mterest. 

(f«th(^ period of deferenci'. 
r^the period (.»f enjoyment. 

/ = tiK' total period-(/-f-c. 

Tl.n V,P.. 

I 4 

100 

.MUision lias been made at the ('ommc'ncenK^nt ot 
this rc\’i(‘\v to wan! of adherence' to fundamental 
principles in valuation ot mines for purpose of assess¬ 
ment of rates, the Ixisis of which is. l>y Uiw, the annual 
value, 'rho.re are no le.ss than sixteen different methods 
of assessment in use in P'ngland and Wales, hut there 
ran be no doubt that the fairest is that advocated by Sir 
i'l. Boyle, namely, to value the surface works and plant 
us the non-dircctly jiroducLive works of a railway are 
valued, and tlie mine on tiie gross receipts upon co.al 
raised, excluding colliery consumption, and deducting 
• tiierefrom the expenses incurred in getting and raising 
the coal, i.t. to take as the value the net income 
derivable from thti coal. 

All who seek enligiuemnent on this and otlicr 
liranches of the su]>ject of valuation of minerals cim- 
not do better than study Prof. Louis’s admirable and 
comprehensive work. Kichaki) Redmayne. 

Dutch Potters and their Work. 

OH Dutch Pottery and- TtU^. By Klisabeth Neurden- 
burg. Translated with ,i\nnotations by Bernard 
Rackliam,. Pp. xv +155+ 59 plate.s, (Ix>ndon ; 
Benn Bros. Ltd., 1923.) 84^. net. 

I T is apleasure. to welcome this competent, scholarly, 
and interestitig^jiccountjof that .renowned pottery- 
work of'the Dutch ^craftsmen and artists,which exer¬ 
cised such a profoiihd and quickanmg.iDdpeftce 
potter’s art wa^ {n'^3t^df^;4U||l^,;C0^tries .of; 
northerrf- and 
cour^ 


in English, quite a number of small handbooks whicli 
treat of this important subject; but here, at last, a 
[•^mlume is presented which may be acclaimed as 
worthy and complete in its text, and is also so hand¬ 
somely illustrated as to .satisfy every requirement Of 
the collector. ^ 

One praiseworthy feature, which immediately arrests • 
attention. Is the frank simplicity with which the many 
troublesome question.s rorteeming l!ie date or even the 
period of the viirimis typch of pottery and tile-work 
manufactured in llie different towns and provinces of 
Ilolhmd are dwcusscM and their origins elucidated. 
The liU'tories ut Delft, most famous of Dutch pottery- . 
towns, are described at length, and wc have interesting 
personal lu counts of their proprietors and the principal 
{winters in their employ : though we are still, fortun¬ 
ately, in tlic time when the proprietor of a-pottery was 
his o^-n princifKil artist or master-craftsman. The 
factories at Rotterdam. ITfuirlem, The Hague, and those 
in th(5 province of hricsland arc not overlooked, though, 
us is only to be exj)ectecl, they do not receive the same 
detailed notice, for their {)otlery was not of the same 
importarn’c either in (juuntity or in tedinieal excellence. 

'Fhc descriptive account of tiic native peasant- 
pottery and tiles, ('nriclied with decorations in “ slip ” 
or with more ambitious designs in “ sgraffiato,” strikes 
one as somewhat meagre and imilluminating. This is 
a matter for regret, wlien wc remember the gxtensive ' 
and splendidly dci orativc use which was made of these 
simjde nicthod.s by our Kngiish potters of the seven¬ 
teenth and eighteenth wnturies. 

Of the famous tin-enamelled wares, with their 
brilliant and cffei'tivc painted decoration ip blue or in 
polychrome, the imok give.s an e.xccUent and convinci- 
ing account. Wc am shown, by a documented narra- . 
tive, how th<^ processes were first introduced into 
Holland and liow tlic mingled stream of Italian arid" 
Spanish influence fertilised the naliv'e art of the Dutch 
potters; either ns a result of the meursions Of Italian 
and Spanish |>ot-painters or from tlie return of Dutch 
potters wlio had travelled abroad for the ^increase of 
knowledge. Thus, an account is giv^n of one, Hendrik 
Vroom, who travelled to the south of Europe to become 
qualifieil as a painter in oils but repeatedly earned .his 
living while pursuing his studies by .serving as a painter 
of pottery ; working in Seville for an Italian potter and, 
later on, at a uiajolica factory in Venice. By finch 
interchanges tlie art and craftsmanship were both im¬ 
proved, for the Dutcliman sharpened himself on the 
. more fiery metal of the South so that, when he turned 
■in-earnest to,the reproduction of Orientaf designs, 
‘'from the fashionable porcelain of the Far . 
liaapg so''w,^_eqmppcd that he was able to take 

greatest of 
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all decorative artists. How fully the It*.sson was learnt absolute value, save as they lead to the higher, or, if 
Iras been demonstrated again arjd again, as when, on they haye the misiortune to be so situated geographic- 
dose examination, among a set of Chinese vases used* ally as to have no higher slopes, they are to,be con- 
for the adornment of a mantel-sheU one will Ire found sidered as opening a prospect of the great hills, or, if 
to be a DeUt'warc copy of a broken original. even this he denied, as illustrating them in reminiscence. 

The most famous of the IHiteh potters and pottery- There is indeed more in it than that. Mr. Freshfield 
painters, such as De Keizer, Tijnarker and Frijlom of is in grain a Iruveller ; and, though we can .scarcely 

the .seventeenth century and Van Kenhoornand Fhtoor, conceive of him as travelling without a mountain as 

who were at work early in the eigltleentb nmlury, as (,r as a iKiekgrmmd, his interest in mountains 

well ab the later ^jointers like llopiK'sleyn and Adrien fjoes not consist solely in getting up and down them. 
Pijnacker, are fully dealt vvitli and the cliaraiteristic jiy Jjas, it is true, been engaged in doing so for a 
debiils of Imndling or treatment liy whieh tlieir work period that includes almost the whole of the history of 
may be distinj>inshe<l are dearly exjdained. Valuable modem mountaineering. Mr. Alfred Wills ascended 
and intereslitig as the work is, it is nmn^ than a little the Wetlerhom in 1854. Mr. yrc.shfield published 
di.sronecrting to find t]i<‘ autiior indulging in such an “Thonon to 'iVenl ” in 1865. A great mmiy things 
unwarrantable stutemenL as is contained in the last have happened .since then. Trent has changed both its 
paragrapli, wlierc .slu' sUtes tlial when the Stafford- nutiunallly and its name, and a whole .sy.stein of Alpine 
shire earthenware of Wc'dgwood and his con»[)eers dis- tlK*(»ry and icchnujue iius lu'en evolved. Hut during 
placed the tin-enamelled wares by their fine and all that time Mr. Freshiield bus continued to find 
eminently ser\i<‘eable {|ualilies, '‘The wares wliicli liad pleasure on one side of the snow line or another, and 

been the pride ol Holland, jjossesMiig in tla-ir soft, to delight those wim l.ike the samejjlea.sure by tellihg 

pleasant enamel and cheeriul, harmoniems cohering a them, on (Kcasions all loo rare, wluiL he found 

charm uncejuulied eM'n by Ciunese porcelain, went ;u,(| wfiy lie liked it. How many summits musjj'vKis 

under l^efon: the output of an indusiry to which Dutch i<,ot fiaxc trodden ? How many mountain valleys must 

craftsmen had given its start." One is inelined to rub he have known ? ^ 

one’s eyes nnd wonder il tlie wor.k How from some c-„„f„rbalmnn.s ilJn, oe scamiis, 

ullru-patriotii writer who, ool 1-001001 with tin- assured A,,, malus invulcro posstr, 

position .always aeeorded to tin- wares ol licr nalivi- Cum t.uitum scial esse. . . 

country, must needs exalt lliem aliove tlteir proirer FreshfieW i.rinKS to liis task of eommuitieating 

place by challenging the fine.sl ])oUer\ known among 
men. \Viu.i\m Uukton. 

A Lover of Mountains. 

Below the Snow Line. 13 y Douglas W. Freshfield. 

Pp. vm + 270. (London: Constable and Co., Ltd., 

1923.) net 

K. FRESHFIELD has lieen, as lie tells u.s, “as 
much a traveller as a climber,” and he offers 
these “ selections from old records of travel ” in the 
hope that they may “ convey to a lew kindred spirits 
suggestions of alternativ e playground.s near and far 
off, accessible at limes when the High Alps arc practi¬ 
cally clo.sed.” Bui neitlier tlie title of the Uiok nor 
the innuendo of these sentences must be taken literally. 

They do no justice to tlie scope of Mr. Freshficld’s 
journeys, to the amount ol true e.xploration involved, or 
the depth of the author’s knowledge Of mountains and 
mountain ranges, or his great love for mountain trav^el. 

After all, they “ half reveal and half conceal the soul 
within.”'^ Perhaps the title was a mere chance re-j 
percus.sion from that of Mr, Clintoa Dent's “ Above the 
' Snow Line.”, It serves at lea^t to prove tbat*^ the; 

. true mountaineer al^ thicks iaUicto-jb^ consid^^U 'S^ 
mlAtinn to the .mow.lme. 



his pleasure to others qualities more valualfie than 
mere experience. He has un ironic wit, wide reading, 
and a retentive memory, und he has always written 
us a scholar and a man of taste. The hardships and 
discomforts ot inuimtaineoring are easier to bear when 
encounteretl with a certain rough jocularity. But that 
wlii<*li cheers on the hillside i.s often intensely depressing 
in tlie .study, and the stock Alpine joke, preserv'ed like 
a fly in amber in the pages of tlie Alpine periodicals, 
has a shrunken and almost repulsive appearance. 
Mr. Freshfield docs not disdain to jest. But he is too 
witty to lie facetious. 

Mr. Freshfield will always be associated, in particular, 
with those Italian Alps which he made his own in 
the years before 1875 and to which he allured his 
countrymen hy the volume published in that year. 
That charming bonk must have sent so many people 
to the district of which it treats that it is difficult to 
think of Mr. Freshfield without Val Maggia, or of VaJ 
Maggia xwithout Mr., Fr^shfield.^' This book .cannot 
; hope tjo ngiake sp/wide an . appeal^.‘‘Vlt doei not happen 
to every Jover of 1i»'.inouhttini to’.'h^e thi tirhe to 
, -visit Japan or the ^byle 
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Mr. Fr^shfield to taie a midsuranier holiday in Corsica. 
StiUj here is a'fine least for all who like to^commune: 
in spirit with a fellow-lover of the hills. The papers "| 
entitled “ Behind the Bernina ” (\'al Malinco, Val 
Masino, and Val Codera) and “The Bergamasque 
Alps ’’ are a sequel to “ The Italian Alps,” and in 
revisiting these enchained glens tlie author recaptures 
and reproduces the charm of “ that large utterance of 
the earlier gods.” Tlie Maritiraes and the Gran Sas.so 
are exactly the setting for him, and wherever Mr. 
Freshfield goes he takes with him the classic writers 
, who have fed his imagination and formed his style. 
It gives a certain jileasure to I'ateh him out in a mis¬ 
quotation, and that from .Milton, a common mis¬ 
quotation trom whom dogs Mr, h'reslificld’s name. 
It will he found on page 4fi. 

Expositions of Atomic Physics. 

(1) Tittcnl Dm'bpmt’uis in Atomic Theory. By Prof. 
Leo Ciraetz. Translated li)' l>r, Guy Barr. I’p. 
,vi-H74 (London, .Mctliuen and Co,, Ltd., 1913.) 
qs, net. 

(2) The Niiv Thyncs: Icdiim for iMynirn and Othen. 
By I’rol. .\rthur Haas. Authorised Translation liy 
Dr. Rohert \V. Lawson. Pp. xi + 165. (London: 
Methuen and Co., Ltd., 1923.) (u. net. 

(3) The . \ B C of Atomr. By Bertrand Russell. Pj). 
175. (London: Kegan Paul and Co., Ltd.; New 
York : hi. 1 ’. Dutton and Co,, 1923.) 49. (id. net. 

(4) .Modern Electrical Theory. By Dr. Norman Rohert 
Canipliell. Supplementary Chapters. Chapter 17; 
The Structure ut the -Vtoin. (Cambridge Pliysical 
Scries,) Pp. x+ifjT. (Camliridge: At the Uni¬ 
versity Press, 1923.) loj. net. 

T he theory of atomic structure has, during the 
past few years, reai-lied a .stage of sufficient 
success and stability for it to be possible to dcscrilic 
many of its features in a .simple manner. There is a 
general agreement as to the validity of certaui funda- 
mentd conceptions, .sucli os the nuclear strurturc, the 
interpretation of isotopes, and the general functions of 
the outer electrons, while, to turn to more delicate 
points, the quantum theory and the wave theory of 
radiation, like an ill-as.sorted couple of individually 
■worthy people, have learnt to live together in peace by 
a tacit agreement not to insist too much on each otlier’s 
.faults, so that it is possible for their friends to ignore 
th& essehtifd incompatibility. In short, the times 
seem propitious^ fof ipopiiar s^mraaiics of, ,recent 
advances,^ moleiailay •pbyskia, .and- a Igige. ppiber^o^ 
such bo()kiii*ppeiding to'varioMieircJes.^ readers, have 


redenljy* 


that it ia the more astonishing that two of these books 
should be translations from the German, and that these 
two should be hut representatives of a large number 
of such trmtslations not of works, like Sommerfeld’s 
celebrated treatise, distinguished by great learning and 
great industry,,but of ordinary lectures and essays 
peculiar lor neither novelty of matter nor elegance of , 
exposition. It is difficult, for example, to find miy 
compelling reason for the appear.tncc of Prof. Graetz’s 
hook in English dress. This summary of recent atomic 
thetiry was written while the War was still in progress 
(in fact, part of it is based on lectures delivered in 
territory occupied by tlic Germans), and, while it has 
been n-vised by tlie insertion of new matter, im¬ 
perfectly incorporated with the old, the last revision 
was nearly two years ago. Ih consequence, the book 
is seriously lichind the times. To take one example 
only : it is stated, in what purports to be an e.\position 
of Bohr's views, that the electron.s arc arranged in 
concentric rings, cticli ring containing a number of 
eleilrons, the model for neutral helium, in particular, 
lieing figured with two electrons at opposite ends of the- 
diameter. 

Apart from being out-of-date, the book is vitiated 
by a deplorable looseness of expression which is very 
lialile to mislead the general reader for whom it ,is in-' 
tended. We are told that radium emanation loses its 
activity, “ unlike radium, thorium, etc., yhich keep 
their activity for ever ”; that for reflection to take place, _ 
X-rays must fall on the crystal at practically grazing 
incidence; that the nuclear charge determines the 
ordinal number in the periodic, system, “ and therefore 
determines also its atomic weight.” Thc^ account of 
positive rays is bad. In short, the author does not ,seem 
to he sufficiently familiar with his material. Altogether, 
the book is superfluous, and it is a pity that such praise¬ 
worthy production in the mutter of paper 'and print as 
it enjoys should not lie devoted to a better object. 

(2) The book of Brof. lla,as’s is a better perform¬ 
ance, but is scarcely what it Ls implied to be, a book 
for laymtai. In a hundred and fifty small pages, the 
author runs quickly through the electromagnetic theory! 
the kinetic theory of gases, tlie electron theory, the 
quantum theory, recent work on the structure of thq 
atom, agd the theory of relativity. It is scarcely , 
necessary, in tlic face of this programme, to labour the 
fact that the treatment is far too laconic to be of use to 
any one with but little foreknowledge of the subjects 
handled. The language is simple enough, but such 
features of mpdeni physics as the conception of a black 
j‘body, the gyiomagnctic effect, the quontufh of action, 
and,,«b on, cannot-be clearly explained in single para^ 
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The Ix^ok gives a good summary oi those branches 
of knowledge which it handles, a summary -which can 
he read with profit by young students who wont to get 
a general view of what they are learning: it is more 
like an index than an exposition. Many will differ 
from the translator, who has otherwise performed his 
task well, over Ids decision to express the extreme 
numbers, usnully writlen in index notation, in ivords, 
such as a “ (juudrillionth part of grani.s,” or “ 800 
billion per second.” It is true that he gives a table 
of this notation in his introduction, InU the scheme 
is of doubtful advantage. 

(3) Now Mr. ilerlrand Russell has siu-ceedcd in 
writing a book on tlic atom which is resdly atxessihle to 
the general reader. He uses a simple and lively style, 
which does not disdain th (iml in tix* llt'-a “ which crawls 
for a while and then iio[)s ” an linage of the motion of 
the electron in the lh)ht at(»in. His ])o<)k is very A.‘ad- 
ablc, and gives what is in tiie mam a very good account 
of the fundamental leutures of modern atomic theory. 
Unfortunately, Mr. Russell’s unfamiliarity with llie 
pr^tical side oi pliy.sics has led iiim into some extra¬ 
ordinary statements, such as tiuit a spectrum which is 
“ a continuous iiand of coUairs, like a rain))Ovv,” Is 
called a band sp(a:tnini, or that iluorcscencc is ” the 
subsequent emission of light of exactly the same 
frequency as that wiiii-h lias iK’cn absorlx-d,'’ or that, 
” broadly ipeaking, llien- arc three lines, the K, h. and 
M lines, which make up tiic X-ray spectra.” The 
author makes an altcnijit. which secm.s a little too 
ambitiou.s, to expound llaniillonian mechanics without 
symbols, lie has. oh\ iously. written mainly under the 
influence of Sommerleld's hook ; to have rendered .some 


It is regrettable that this spactaneity of' utterance 
‘seems to be allied to a breathless haste which has led . 
to the omission of all mention of important pieces of 
work, and a certain carelessness which inipairs much 
that has been written. It is, no doubt, outside the 
design of the hook to devote attention to the methods ■ 
of experiment iiy which the knowledge has been won, 
hut, even so, it seems questionable to say of the positiv’e 
ravs that they “are never liomogeneous in velocity,”' 
ami .so to ignore all Dempster’s work. It is scarcely 
fair to Aston to say that he merely “ re-designed 
Tlumi.son’s apparatus.” It is strange to refer in detail, 
to tile discrejxtncy between the Bohr and the Weiss 
magneton, and to say nothing of Pauli’s theory or of 
the work of tlerlacii and Stern. Nobody is more 
impressed with the advis'abjlily of correctness in 
dimensions than Dr. I ampbell, and yet he gives //. a 
unit (»f action, in ergs on page ix, while lU'cording to 
his cciuations on page 82 and elsewhere it i.s erg cm. ! 
'Die notation is at variance with that of chapter xv., and 
is not consistent in the honk itself. The inde.x i.s futile. 

Unlortunately tliesc faults are but ty})icai i it would 
l)e a distasteful task, hut an easy one, to extend the li.st. 
Malurer reiUrtion would, it seems < ertain, have led Dr. 
CamplKll notonly to introduce certain niodifieatiuns in 
his exposition, but also to cancel ins abuse Sir William 
Ramsay, whi(-li serves no good purpose. The con¬ 
clusion is irresistible that the autlior eonlrl iuive written 
I a very much liettcr l)ook if he had only iK^en willing 
! 1«) lake m(»re iroulde and more lime over it. 

I'h riA ('. Andrade. 

Our Bookshelf. 


of the main lines of thought in that Ijook uunprehensible ; 
to a wide cirele ot readers is no nu-uii feat. 1 

(4) Dr. Norman Ciim})hell aiqieuls m a different circle, 1 
that of students who are speeiuhsts in ))h\sics. lie j 
continues tiie task of bringing parts of his “ Modern 
Electrical Theory ” up-to-date hynieaiu. of monographs 
which he calls ehaplcrs. 'riie book hehme u.s .shows sfime 
of the valuable ([ualities which physi<*ists have learnt 
do Msoemte with its prolihr author, whose impulsive 
claim and vivacious enlhusia.sm in the cau.se of progre.ss 
find frequent cxpre.s.sion in such a jja.ssiigc as : 

“If wc are hidebound by tradition, let us by all means 
stick to Amperean and Maxwellian theory, reject as a 
pemiciou.s heresy, unsanctioned by tlic Fathers of the 
Church, all modern theory of spectra ; *let us retire as 
hermits to tlie dc^c^t ol ignorance ami refuse to have 
any dealings with the wicked, bu.stling world of modem 
Hcience. II, on tiie other hand, we believe that progress* 
in science ifnot impossible, and that the age of discovery' • 
did'not end abruptl)%in 1870, let n? be confident in i 

beiiefii', and.attribute 

authority., no \ 

intfillfiotiial M 


Kicctru'ol Kngtveenng Practice : a Practical Trealtse for 
Electrical. Civil, and Mcdi<wic(il Evf’ificer'i, with many 
Tabid and ]lln:slraUim^. Bv J. VV. Mearus and K. K. 
Neale. Fourth edition, n-wntten and enlarged. In 
2 vob. Vol. I. Pp. X \ 384. (London : C’hapman 
and Hall, Ltd.. 1023.) 256. net. 

In the new edition of Mcare’.s and Neidc’.s “ Electrical 
Engineering Pr.ictice,” the .scope of the work has been 
widened and the matter }ia.s been suitably rearranged. 
The book E thoroughly up-to-dutu and reflects clearly 
the pre.scnt stale of the industrial knowledge of elec¬ 
trical engineering in Great Britain. The authors are a 
little hiunpered at times by having to keep closely to 
the spcci/iratioTis and nomenclature definitions o£ 
the British Engineering Standards As.sociation (the. 
B.K.vS.A,), the Wiring Rules of the . Institution of 
Electrical Engineers, and the recemmendations of thfr 
International Ek^'^rical Commission. The_ R.E,S.A. 
has always many committk-s sitting* reusing specifica¬ 
tions .for mat^rialSj fflacUines tmd apparatus and deal- 
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mended that,;',**continuous, current” and “/virtual 
, ^ue ’’ should be used instead ofdirect current ” un^.' 
“ effective y^ue.” . The younger generation h^ts simply 
reversed these decision?;/ Our sympathies* are with 
the jiuthors who strive to model their nomenclature on 
the very latest recommendations, and find later that 
changes have been made. The constant strhdngs 
of electrical engineers after standardisation in specifi¬ 
cations have done much to stabilise tlic industry. 

• The authors in many places where there is doubt give 
the variants, as, for example, effective virtual and root 
mean square (R.M.S.), ground and earth, and several 
other synonyms. They measure Im^iIi magnetic in¬ 
duction B and magnetic force If in the same unit, 
namely, the gauss, which is defined to be one line of 
magnetic flux per square centimetre. 

From the leaclicr’.s point of view, however, this leads 
to hopeless difliculties. We can recommenfl this Iwok 
to those engineers who have a sound knowledge of 
tlieory and want to know the latest practical problems 
which the engineer iius to solve. 

Cteolop^ic Structures. Uy Bailey Willis. Bp. xi + 205. 

(N'cw York and London ; McGraw-Hill Book Co. 

Inc., 1923.) J7V. ()</. 

Thi.s book is e.s.'ic'ntiully different fnim James Gelkie’s 
‘‘Strurtnrnl and Field Geology.” which make.s its 
appeal througli its fmc presentation of rocks as they 
actually appear nn bare surtaces ot thi' crust. 'Dio tw'o 
works may well stand side l>y side. I’rof. Ikiilev Willis 
coneern.s himself here with the mechanics of rock- 
displacemeiit and ro<'k-folding, and illustrates these by 
pholograpiis oj his scries <jI models made to illustrate 
the .structure ol the :V[)puluchians. He uses mixtures 
of wax, ])luster, and Uir]K'ntine, jmMlming strata that 
yield very \'ariously to mechanical .stress. Tlie defor¬ 
mation of an incompetent series under load provides 
niatoria! Liiat returns, as it were, into the core of a 
rising arch formed t>y competent strata that can lift a 
load when laterally compressed, or Into the core of a 
.synclinc W'lien the competent .series lies below them 
and is bent (lown\var(l.s, displacing matter in the 
depths (p. 148). Hence we have liighly crumpled series 
between strata of more simple curvature. 'Die shear¬ 
ing of mati'rials in sediments as well as in whists, so 
that new parting-planes are .set up, acconi}>anied by 
thinning and elongation of tlic ina.ss, is frequently 
brought before u.s in thi.s stimulating volume. More¬ 
over, we never lose sight of the tridimensional character 
of the structures described. There i.s a valuable chapter 
on ficld-metliods, in wiiich the author remark.s (p. 28) 
that ” the explorer sltould have the pluck of an 
. American and tlie self-respect of a Cliinesc.” The book 
provides geologists with very pleasant reading. 

G. A. J. C. 

Differential Equations. By Prof. H. B. Phillips. 

Pp. vi-f*78. (New York : J. Wiley and Sons, Inc.; 

London'Qiapmehi and Hall, Ltd., 1933.) 6s. 6 d. 
nefc ' i 

Dr. Phillips’s little book is not atteatiseon differential 
equations in the ordi 
with any, 

bis 



equation.”' There are a very large number of problems, 
with wtne worked out in the text. The proulems are 
from all JbranchM of applied mathematics, physics, 
physical chemistry, etc. We can certainly advise 
students of these subjects to become act^uainted with 
the 'easier types of differential equations thtough 
the i^ency of Dr. Phillips’.^ attractive and feadable 
book. J, 

A few criticisms of detail may perliaps be allowed. 
In the example on p. 6 the minus sign 'should'be tisfed 
at once in tlie fonn d\ijdt= -/^R, instead of leaving 
the negative in the form of an incidental result of the 
calculation. On p. 25 something should be said about 
the geometrical properties of homogeneous equations 
of the first order. The definition of phase angle on 
p. (tCi is incorrect. TIutc are also a number of mistakes 
and misprints. . S. B. 

An 7 niroduclion to the Study of the Compounds of Carton, 
or Organic Chemistry, ily, Ira Remsen. Revised 
and enlarged with the collaboratijm .of the authoi 
bv Prol. W. R. Omdorff. (Macmillan’s Manuals 
t^r vSludents.) Pp. \ii-1-567. (London; MacmiHaD 
and Co., Ltd., 1923.) los. net. 

Remsen’s texi-b(H)k has for many years been regarded 
a.s perhaps the best introduction to organic chemistry. 
It is e.xtrcmely well written and not ol)&<nred by tedious 
details, and Is well witliin the student’s capacity. 
Theory is kept within iiimnds, and one feels that to 
the author, at any rate, organic .substances are not 
c)ialk murks on blackboards. In the new edition the 
essential clianictcr of the book is preserved, but by 
omitting illustrations and directions for experiments, 
it has l>cen iouad possible to bring the text thoroughly 
uji-lo-date and to include some rather mor* advanced 
material. Very little calling for criticism can be 
found, luit it is suggested that the theory of eaterifica- 
tion on p. 67 is unsound, and that ethylene is not 
most conveniently iirepared from the dibromide (p. 
276): Ncw'th’s method is not oven mentioned. Ag'kin, 
on p. 282, some account should have fjee.n taken of 
ChatUiway’s work. Apart from such trifles, the book 
is dear, up-to-date, and accurate, as well as readable. 

Traclis of British Birds. Edited by H, Mortimer 
Batten. Life sir-e. Printed on cloth chart, 20 in. 
by 30 in. (Edinburgh und^ondon : W, and A. K. 
Johnston, I.td., 1923.) 4s. net. 

This forms a companion chart to “ Tracks of British 
Animals,” already noticed in these columns, and follows 
the same general lines. Four categories of birds are 
represented, namely, swamp birds, ground birds, perch¬ 
ing birds, luid birds of the seashore, each with about 
ten cx-amples. The tracks are reproduced life-size, and 
a few brief explanatory notes on the general subject 
arc given at the foot of the chart. Organisationfi such 
as l^y Scouts and Girl Guides, in which instruction in 
the craft of the country .side occupies a good jieal of 
attention, will find this chart invaluable, and it will be 
welcomed by teachers of Nature .Study in .schools as a 
most useful .aid to the teaching and cultivation of 
powers of observation. The use of thc'word mavis as 
hhhe comrac* name .song-thru.sli is,•we believe, 

noTt^.ofjihe Tweed, and we suggest the 
naind for the benefit of those 
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Letters to the Editor. 

\Th* Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other fart oj Naturk. No notice is 
taken of anonymous iommuni€ationsi\ 

Hydrone and Water: Thunderstorms and 
Globe Lightning. 

Prof. Arm.sthon<; (Naturk, IVc H. p 827) 
humorously appeals to me and oilier physiasts to 
rush in and nntnerse ourselves in his atpjcous ditli* 
culties, where apparently he hesilates to tread Had 
FitzGerald Ix'en alive ho miKhl liave been a willing 
victim, for he was alway.s rca<iv to apjirchend the 
ditficuities of others and often illnmmati'd them bv a 
flash of genius. 

Prof. Armstrong sometimes st^nns more at home in 
an atmospliere likely to geiieiute heat, than m the 
placid evolution of e]e(tnc itv or light. but in this 
instance he real!)' does semn to want a (juestiou 
answered, though he does not pul it viTy clearlv If 
he wishes us to enter a t omjdex molecular assembltigc, 
like liydronc, we may soon get out of our ileplh ; for 
we know llial ho despises and even 11^0 is not 

as clearly apprehensii»le as we sliould likt*. in terms of 
atomic structure. A molecuh' as big as a tist would 
in some respects be advantageous. Put whal lias 
that to do with electrical mamh'stations 

If we reply to Prof. Armstrong’s apparent «jucsli(m 
in terms of elcmorUarv eb'Ctriialy, we .sliall l>c told 
no doubt with perfect truth- that cliemisis knew all 
that before. Still, I will run the risk of a few plali- 
tiules. l>r. G. C. Simplon and 1 Iiave both .'luswered, 
publicly or privately, about tiie eltecf of aggiegaling 
small charged spheres into largo ones„or \u.e versa, 
so to this,! will only luUl that I am more di.sposiHl 
than is Dr. Simpson to attribute a great deal of atmo¬ 
spheric electricity to tiie inlliii*n<;<*of an outside source, 
namely, the sun. J 5 u( Ih-uf Armstrong says that his 
point IS more fundamental than that. He harps upon 
the^ueed for clectroiles, an<t constantly uses the term 
“ circuit.” I suggest that he rather over-emphasises 
these things. F.lectrodcs arc only mvessary if the 
separated charges are to be convcyetl to a distance 
by conduction : but they can travel bv tonvection, 
and electrical separabon can occur by displacement. 
Electrodes are needed for a galvanometer, not for a 
gold-leaf electroscope. 

Examples .— A crystal of tournialme warmed or 
cooled will exhibit opposite electrifications at its two 
ends, and if the crystal could be bioken thev would 
be separated, Pressure applied to other crystals 
shows a similar ettect Any conductor pro^KTly 
broken in an electric held will separate the electricities, 
just as silk rnbbcil on glass will exhibit idcctric 
.separation when pulled apart The same .st>rl of 
thing l>r. Simp.son expects in broken w'aler dro|>s. 
And certainly Armstrongs (both of tlie name) well 
know that drops ot pure water propelleil through a 
suitable nozzle will emerge electrified in none of 
these cases are there electrodes, or any obvious 
circuit, and yet electric energy is displi^j'ed. 

In a sense, it is true, there inu.st aJw’ays be a 
circuit of some kind. Electricity behaves rather hke 
an incortipressible fluid of which space is completely 
full. We cannot generate electricity ; we can only 
s^arate .on decompose and move apart , tliis opposit^ 
kinds.x, Bui the., circuit, may,, b^cpmplrted. 
sulate^ displacement, as well^^Bfeonduction. u "?■% 
Tlie position Uttlo’cojQjjffiid by <''&4 singultt^i 
and ^urp^ing'fact 


closely .identifiable with matter than the negative 
variety,—a prevision of which fact was intuitively 
grasps by Benjamin Frankha long ago." This weat ' 
difference fin massivene-ss between the two kinds of 
electricity enables electrical separation to go on in 
vacuo, and seems to me likely to be responsible, for 
much of the energy of electrical separation subse¬ 
quently displayed in the earth’s atmosphere,—dis¬ 
played most obviously when the magnetically 
scparatwl entities come together again. 

Hut what lias all this to do with hydrone and 
water ^ I’rof. Armstrong will not fail to notice, and 
]>rol>abiy contemn, my caution in keeping high and 
dry, 

JJui now to be incautious. If Prof. Armstrong has 
qualms alxuit supposing that rearrangements or 
combinations of m a hydrone molecule can 

ettcct electrical separation, 1 think those qualms are 
judicious, it woulil be too much like seeking a 
generation of one kind of electncity only. At the 
same tune, il any cause can be assigned which would 
separate the opposite electricities of matter into 
dittercnt regions'i>f a glol>e. an enormous amount of 
energy w'ould be displayed, suilicient for ball-hght- 
ning. 'Hie quantities dealt wiili arc prodigious. Hut 
when* is such cause to be foimil ? (k)ukl tlie 
opposite chaige.s be centrifugahsed apart ^ Could 
tl)cv^ in lushing together, form a cvclone which 
would keep them from vollajising together for a 
tiiiK* ^ 'I'lu* .sjxhhI required, to maintain a shell of 
jirultins round a nucU'ar groiqi of eUs troiis, like a 
sort ol inverted laige-sc.ilc aloui, is not umeasouable. 

A spherical vortex h.is Ix-i'ii woTUe<l out by,^r<>f. 
\V Kl Hicks, what <loes in.* tlunk ol the si^gget^tion ^ 

1 liavc no wish to enter the lists agamsx t)ie high 
meteorological authonty of Dr. Sniipsoii, but T do 
not icel (hat the last word has liecn said about the 
electrical eiu*rgy of thmiderstorms Nor do I suppose 
that the last word has been saal about what con.stituLes 
a chemical molecule, nor yet about hvdronc. 

OuvKu Lodok. 

Salisbury, Iieceniber <1 

IniJuKtrinl Rcseurch Associations. 

1 HAVE read with much mlerest the article entitled 
*' Industrial Science ” appearing in Natliiu. ol De- 
ci'HiIkt I. and 1 would beg to thank you for iximting 
out that the scheme of the 1 k'partinent of Sacntific 
and Industrial Research fur the e.slublishmeiit of 
Kcsearch Associations has not had a fair chance. 
I'evv could have foreseen tiie difficiiitie.s which it has 
emoimtered, and still fewer eould reuli.se what these 
actually are unless engaged in industnal operations. 

As a firm believer m the ultimate succes.s of the 
c<j-openilion of science with industry, and as one who 
has fon(>v\<*d eloM‘ly the initial stages of one of the 
largt*sl of tlie J^e.searcli A.ssocialions, 1 .should like 
to add that I am convinced that tlic scheme in¬ 
augurated by the Department is fundamentally a 
good one, and in mv opinion is likely to have a very 
far-reaching effect, m helping our industries to tac© 
With confidence the unusual difficulties of the present 
situation, due no doubt in large measure to tne lack 
of appreciation in tiie past of the value of science to 
iiulustry. . ■ - - 

i am aw'are that there, are .mahy .^vho dc^hot 
believe in value of’^B^earch'-AskioiatiOnSj . and 
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anxious to secure the help and co-operation of these 
institutions, but the above suggestion, in my (pinion, 
omits severdl impdrtant considerations. For example, 
commercial men are not very often in a jjoaition to 
appreciate when the difficulties of an industrial pro¬ 
cess are suitable problems for scientific research, and 
as a consequence many problems wliich should be 
referred to the universities for scientific help might 
fail to be so treated. Again, considerable knowledge 
both of textile processes and of the appn)pnate 
sciences is often iieces.sary oven to diagnose the cause 
of a defect, tiie solution genonUIy reipuring the u)- 
operative ofiorls of the textile expert, tlie chemist, the 
physicist, and the botanist. Such qualities cxnild 
scarcely be found combnK!<l lu either the university 
profe.ssor or the industnali.sl 

Even assuming that tliese difikullies have been 
surmounted and the university piofessor is trying to 
solve an industrial prohloin, it seem.s that the writiT 
of the abov<“ (juotation has .scaicely reahsefi the 
amount of time wlucli the umversity profe.s.sor would 
have to spend in learning the t.onditions in whieb his 
new di.scoveries would liave to be uppljiKl, without 
which infonn.ition Jiis reseurehes, though they might 
be ^'ery fnutJuI in the aei'omjihshinenl of .seienlifie 
fact, would in all prohahditv U' ol no leal value to 
the industry. If. on llu* other hand, tin* university 
professor dev<ite(i tiie necessaiy tune and thought to 
tlic solution of the industrial problems submilleil to 
linn, he iniglit lm<l inmself with little or no time 
tn devote to Ins professcuiai duties 

For ,such.reasons, and from nearly four years’ ck- 
poricnc^.j;jL|yii satisfied that ellieient e()-o]HT.itioii 
between 8Ciw<.^e rind mdustrv can bo obtained by 
means of Rcseaicli Assocuitions, when' liighly tiaincd 
sciontific men will have dailv luleicourse with the 
industry, either as a whole or witli tlu‘ particular 
section, of it lounected with the speiial n*seairh 
problems they have in hand In these ciu uinslanees 
such men inav not only oveiconie (liliicnliies as they 
arise, but, wliat is fai inoie importaiil, tliev will also 
ciTtamly pom! out new' lines of advaticx*. 1 lielicve 
indeed that Resean li .As.sou.i lions will establish a 
iiece.ssary Inik between the universities and iin.lusliy, 
and will be tlu! mean.s of sfunukiiing the mdiistncs to 
take advantage of the opportunities provnied 

Kknnith Lnn, 
Cluiirnian 

The British ('olton Tndiistiv 
Research Assoi'.iation, 

Manciiester, Jh'cembei 4. 

Experiments on Alytes and Ciona. 

Those W'Jio have followed this discussion may J>e 
bterested m its subsequent course. 1 lately received 
file foliow’ing letter, undated, from Br. 11. I’rzibram, 

r director of the Vorsuchsanstalt, to wliich 1 have made 
the reply subjoined. \V. RAThsoN. 

December 2. 

Vienna, XIIL/7, 
Ifietzinger Hauptstr. 122. 

My dear Professor I3ateson, 

Having read your offer about Kainracrer’s Alytes 
in Nature, No. 2811, my propo.sal is this : th«at you 
may carry out your previous mtention of coming to 
Vienna yourself. I would gladly renew my invitation 
to you to spend some time at my . house. Thus you 
would be given'^ple oppotiumty„to, examine *tli© 
specimen .without risk of,it§.lo,s8c.. • Jt was Aainly my 
wish to satisfy you that made me.’oonsent fp Kern--' 
merer taking the.^foecKnen t6 Eajistnd^, .1 am sorry:.; 


you have 


ing the unique sample to anybody else (I had in fact 
defined to do so on a previous occasion; as Mr. 
Boulenger will affirm). 

It is not probable that I shall be away from Vienna 
at any time before the middle of April next. At any 
rate, please write beforehand, when you intend 
coming. It would indeed be a great pleasure to sec 
you with us. 

In case you Iiavc noticed Mr Munro Fox’s letter 
in Nature, No. 2818. on (‘iona, f w'ould like to direct 
your attention to the fact that the discovery of its 
Siphons lengthening with repeated removal was not 
made first by K'ammcrcr. iL was known so long ago 
as 1897 by Minga/zini's expenmenhs, which were, in 
their turn, liased on a previous observation of our 
friend in common, Jacipies l.oeb. a.s he mentioned to 
me in 1907 diinng my sLav in ('alifornia. So I do not 
see how' Mr. I'bx’s inability to reproduce the experi¬ 
ment allows him 1<» dciiv Kaininercr’s succes.s with 
the first generation. 

Believe me, dear T’rofessor Bateson, most sincerely, 
your old friend, ^ Hans Przibram, 

If you think it ilesirablc tliat my answ.er may be 
known in public. I would be glad it you would send 
tills letter as it is lo Ihe editor of Nature for 
publication. 

December 2, ICJ23. 

Dear Dr. Br/.ibraiu, 

1 was not without misgiving that difficulties might, 
be raised h'or that reason 1 ollered a sum, 23/., 
calculati'd lo cover the railway fare, 10/., of a special 
messenger, vvitli a sulficienl margin. 1 understand 
the obstacle is not financial, or 1 would gladly now • 
double my oiler. 

'I'hank von for a most kind invitation. It would 
be delightful to sck* you nli ill Vienna once more, which 
I was prevented from doing la.st year. Some day I 
certainly hope* to come, if only to look at the new 
marvels of the Versuch.sanstalt. But as regards Dr. 
Kammerer’s Alytes. which as it still scem.s to me 
ought to 1 m,* the most convincing exhibit of all, I 
iloubt the value ol such a journey. If I were to 
come, and—as it might hajijM'n—return with scepti¬ 
cism unabated, could 1 do more than atld one to the 
number of thost* who already have seen and yet have 
not believed ''' 

In my last letter J explained how 1 missed making 
a jiroper examination here. Reports had varied, and 
I drew the inference tliut tlie nature of the black 
marks must Ix^ mainly a question of interpretation. 
Not until I saw the toad at the Liimean meeting, with 
the unexpecUHl and misplaccil development on the 
/>a/w 0/ ihe hand, did 1 discover that there was any¬ 
thing so jjositive to examine. As 1 thought over the 
iiicKleiit it struck mi* a.s extraordinary that this, the 
re<d peculiarity of the specimen—which, indeed, it 
was set up to display—had never been mentioned by 
Dr. Kanuncrcr. He left England inmiediatclv after 
the meeting. 1 might, no doubt, have been a little 
quicker, but in amends, and in the hope of bringing 
the matter to a deiimtu issue, 1 made the offer, not an 
unfair one, which you have declined.—Yours truly, 

W. BATIilSON. 


Colour Vlsfon and Colour Vision Theories. 

In a recent letter to Nature (September 29, p. 473) 
Dr. Kdridge-Grcen has condemned the colour theory 
of Young and Helmholtz by the sweeping statement: 
■*' There is no fapt that directly supports th<ltrichrom- 
^atlc theory," It ia scarcely crcQible thax such men 
qf^^ence as Youngf Helmholtz, Maxwell, and Abney 
haVe di^berat^y adopted a theory of colour 

..It _ _1-.I .i. 
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Dr. Edridge-Green further states that I have 
written several papers supporting the -trichromatic 
theory, but implies that they are inchided among 
many which though “ written to support the trichr<Mn- 
atic theory are found on examination to give facts 
strongly ridverse to it.” 3 t is true that my papers 
support the theory, but the inference that thc>' were 
written for that purpose is incorrect. Tlie papers are 
discussions of experimental researches on the effects of 
fatigue of the eye, and llie results, usually given in the 
form of persistency curves, are set forth imlepciidenl of 
any theory. The cxporiniental fact, disclosi'd by the 
curves, that Ihe disturbances niducctl by fatigue in 
the eye invariably affected the red, green, and violet 
colours, could not in my judgment be mterprelwl in any 
other way than in support of the tncliroinatic theory. 

Dr. Edndge-Green also quoted one sentence from 
one of my papers in which 1 refer to a <hfffcullv ansing 
from tile visual complexity of the part ot the speclrnm 
between the wave lengths o-.^yo/taud o'57()/i, which 
includes the region wiu;re tlie si*ns«ition curves of 
Abney and of Konig iiy.ve two intersections, and 1 ho.se 
of Kxncr three. Jh* states that this pari of the 
spectrum is coinjilex only <jn the Incliromatic tlieory, 
while on his it i.s <]nite simple, aiwl that niv wsnlts 
therefore ” should lie as st/iUxl,” or, in other words, 
accord with his theory. ]\ly former expennumts, and 
more especially those very recently ])ubhshed, which 
show how colour vision m on<' <'y<* is affiTtc^l by reflex 
action arising from fatigue in the same eve and in the 
otiier, prove that llie spiTtrum in its physioiogical 
action is exactly as complex as tiie sensation curve's 
indicate it to be. 1 lind a tr«nisition point, or, as it 
now seein.s hotter to term it, an equilibrium poinl or 
colour, corresponding to each of the intersections of the 
serusation curves. These facts an- exiH'rmienlal, an<l 
certainly support the Iriciironudic llieorv in the most 
detailed and explicit manner, liuleed i1 w.is the 
•occurrence of tlicsc complex inler.seclions ol the 
' trichromitic sensation curves tliat cnablcHl me to 
predict and later to discover these c<|uilibruun adonrs. 

The difficulty that Dr. Edndge-Cireeii quotes Jrom 
my paper regarding vision in the grei'u hiis now bet*n 
removed by furtiu'r invi'st tgations which are dcscnlicd 
in a paper, “ On Keliex Visual Si'iisations,” recently 
published in the Journal of the Opticut Society of 
America, August 1 'lic solution is remarkably 

concordant with Prof. ToddieT conclusion conUined 
in his recent book, which liail not Ixvn jmbh.slu'd when 
fhat paper was written, and also in hi.s letter in 
'Nature of October jy, p (>^t, that in the visual 
process we iiave a double set of three variables, one 
of which arises from llie internal action of the visual 
apparatus. Tins conclusion to which Prof, l^eddie 
has come, from the interpretation of many phenomena 
of colour vision, accords with my own experiments on 
reflex sensations, thougli J would exj>ress if as a set of 
tliree variable.s acted upon by two separate and 
opposite stimulations, flirect and reflex, the former 
acting to fatigue or depress the sensations, and the 
latter to enhance them. The double stimulation of 
the three sensations seems lc» be the necessary fuiula- 
mental connecting principle in colour vision, liy its 
employment many facts which were admittedly 
difiicult to reconcile with the trichromatic theory arc 
- now seen to be completely in liannon^' with it. 

By the discovery of rc!flex visual action upon the 
cdlour sensations it nosv seems po.ssib]e legitimately 
and confidently to establish the trichromatic theory 
of colour vision upon the broad physiological founda¬ 
tions so Securely laid by the researches of Sir Charles 
Sherrington. Frank AixfiN. ' 

Department of Physics; ' '* ■■ j'.y- 

, ' ^ Umversity of Manitoba.''^'* t ^ -it 


Prop, Psddie seems to suggest that no one under¬ 
stands the trichromatic theory but himself.' I resent 
his remarks in this connexion, and for this reason, 
unless seme one else joins in the discussion, this is my 
final letter. 

The trichromatic theory, which is very simple, has 
been thorouglily understood by physiologists since 
it vsras propounded. In former times most physicists, 
like Prof. Peddie, overlooked the physiological aspects 
of the question, but this is not the case with the 
physicists of the present day, as may be seen by the 
writings of Sir Oliver Lodge, Prof. A. W. Porter, Dr. 
Houstoun, T’rof. ^ndrad{^, Dr. Troland, Dr. C. L. 
Martin, and others. The question is primarily one of 
physiology and not a mafhenialical problem on the 
functions of three variables By physiology we axe 
limited to one set of fundamentals for normal vision 
for one person A man cannot have five and six 
toes on one foot af the same time. Now each sot of 
facts lecptires a different set of fundamentals which 
maki« the theory tpide unh’nable. i.et us compare, 
lor example, the fmulamerilals of Abney imd Burch. 
Almcy gives the red sensation as affected by light of 
all wave lengths. Burch gives the red sensation as 
affected by light from to ^with other 

jxunts of diffcrcn<-e. .\bncy gi\'es X548 mm as stimulat¬ 
ing the fiimlametituls, m sensation lummrjsitie.s in the 
following proportions. red sensation, -p;’7, green 
scu.satioii and blue sensation dTohmd 

writing on t)io same subject, using tlf^jpIB'rd mimi- 
thesis iiistea«.l of fatigue, gives liisVcsuhs :ts follows: 

'■ 'J'he general conclusion to be ilrawn from the 
work IS llierefore that numitlicsis due lo one colour 
<lo«'S not alter tlie luminosity of another colour to a 
degree dilleniig iqqirei iably Irom that in winch it is 
altered itsell. In words, rln- ehange in siutsi- 

tivity to brigliliH'ss occasiinied bv sLiinukUion of the 
retina is independent ot the wave-length constitutions 
of the mmutin'iic an<l of the i(?acling lights. This 
seems lo inq>l)- tliat the luminosity {nnctioii is not 
essemtuilly linked with the color or chromatic function 
and sl.uuls in contradiction to the views of Abney, 
Ives, and otliers who treat luininositv as the sum of the 
primary colour values of any stimulus The present 
results'aj)j>car also to conflict with expi'nmcntal data 
along similar lint's pnhlishcsl by .Mmey and by Burch, 
so tlial furllier study of the problem would seem to 
be reipurod on a larger number of subjects.” 

These results are in a complete agroernent with 
ttiose of ITof. A \V. Porter and myself, (See Pro¬ 
ceedings Koyal Society, 1012. and the ” Physiology of 
Vision,” page 248.) Prof, l^cddic’s explanations are 
not explanations on the trichromatic theory: in the 
first he introduces a fact which can only bo explained 
ou iny theory; m the second and third he gives no 
explanation The positive- after-image of red dis- 
apjxiars before that for green, therefore on the tnehro- 
matic theory, if yellow be compounded of red and 
green, red having disappeared, the po.sitive after¬ 
image of yellow should change to green, which it does 
not. F. W. Edridge-Green. 

London, December 8. 


The Optical Spectrum of Hafnium^ 

In a letter to Nature of October" 27, p.- 618, in 
which we gave a complete list of the lines belonging 
to .the Tiafnitm^’^spectram ,botwe^;'25oo^ahd 3500 
k.V:, weij^npdhnc^ r dettailed ^dl^iminktion of the 

‘ .. i be obtained' 
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a list of all the hafnium linfes {about 800) found 
between 7300 and 2300 A.U., together with a detailed 
discussion of our methods and results. In the mean¬ 
time we give here a list of the strongest lines in the 
region betwwn 7300 and 3500 A.U. Somi of these 
lines (denoted in the table with an asterisk) have 
already been published at the Gothenburg meeting 
of Scandinavian Naturalists, where, on July 13, we 

f )resented a list of some 20 characteristic hafnium 
ines between 4500 and 3500 A.U. 

I'he spectra were protlmed as described in earlier 
letters to Natu^ie. In the table the lines arc given 
to 0*01 A.U. in international A.U. in air, but the 
errors may amount to al 50 ut O'O') A.U. in tlic 
region of the longest wave-lengths, where the accuracy 
is less, we give the values to o-i A.U. Tlie intensity 
is given both for arc and spark spectra in the usual 
scale {i to 6). h'or the longest wave-lengUis onr 
spark .spectra were not strong enough to permit 
us to give spark int<'nsitK*s, and above 5100 A.U. 
the spark intensities are only of relative value and 
can be compared directly neither with the coirc- 
.sponding arc intensities nor with the .spark intcnsitu^ 
of the shorter waves. 
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As mentioned in our Jirst letter (NMUKii. March 
10, U)23), we must expect to hud some of the most 
proriiiuent hafnium hne.s among the zirconium lines 
measured before hafnium was discovered, as all com¬ 
mercial zirconium contains Ironi onc-luilf to five per 
cent, of hafnium. In fact, we find in the region of the 
spectrum, for which Exner and flaschek's zirconium 
measurements are sufficiently exhaustive, nearly all 
the strong hafnium lines here given among Exner 
and Haschek’s zirconium spark lines as weak lines 
of intensity 1 or 2. Since Dachem (Diss. Bonn, iqio) 
gives only the three lines 6386, 4093, and 3505, these 
Upes may, until further investigations are made, 
be taken as the, most persistent or ultimate liafnium 
lines in this pajt of the spectrum*. ' j 

V ■- .V, '..„v ,H.'Mt Hansen, v'’- 


Scientific Names of Greek Derivation. 

May I follow Prof. Grenville Cole (Nature, 
Novemlier 17, p. 724) in supporting Sir. Clifford 
Allbutt ? The prefix “ dino-,'’ as thus spelled, is 
ambiguous. We who know that “ dinosaur " means 
“ terrible lizard ” may .smile at the undergraduate • 
and his " dinnosaur.” But how would you pronounce ^ 
“ Dinocystis ” ? Wrongly, no doubt, as I did myself 
until I learned that the first begetter of the name 
derived it from ftivtu-, to sw'irl, because the rays 
are spirally coiled. The same for Dinocharis and 
Dinophysa. Well, then, what about the giant cork- 
.screw shell from the Hastings Sand—the Binocochlea 
of B. 11 . WocMlward ? That perhaps mearw “ spiral, 
coil ■', or does it mean '* monster coil " ? Should it,, 
in short, be Deinocochlea or Dinocochlea ? 

We may, in systematic nomenclature, feel bound 
by the rules for tran.slitcration recommended by one 
or other international committee ; but in writing 
Ivnglish let us be free. Alas ! here comes the Society 
for Pure English with its Tract Xlil,, and invitM 
ns to print “ coeval,’' “ medkjval,” “ primeval," and 
“ peony." Why ? If you eliminate the bouquet of 
the grape, the wine may be tlie purer, but it tastes 
no belter. .Mrcady you may hear others than under- 
gnuliuites K^jcak ot ffconomics and ecological, ’ Thwe ' 
changes of spelling do not follow the debased pro¬ 
nunciation, they induce it; and so the meaning and 
force of words vamslies with their savour. Pure 
English indeed ! Kortnnately some impure English, • 
calleil slang, si ill lias " a tongue with a tang." 

Next Piof. C'olc deals with the writing and printing 
of diphthongs. The British Museum, he reminds us, 
writes " Moc'nthoTium." Tliat is because the officers 
of its Geological DeparLinent and others long since, 
discovered that the. use of digraphs (cb, ae, etc.) to 
represent diphthongs was the most fruitful source 
of imspnnls. l.et us help the printers and’ our 
pockets! (.Hherwi.se 1 foresee the day, when th^ 
undei^raduatc will call “this fascinating creature'* 
the Merrythenum F. A. Bathsr. 


Like Prof. Cole (Nature, November 17, p. 724) I 
liri'fcrjo transliterate tlie (ircek letters, especially 
the vowels and diplitlumgs, directly into English—to 
represent, ior example, at by ai in.stead of ep, and 
<1 t)y Cl instead of i. Perhaps the worst examples 
1 know of the emasculation of Greek diphthongs 
are the ohl-estahlishod Miocene and Pliocene, which 
show not only a weakening of tt to i, but'also a- 
further degraclation of m to a simple e. I am afraid 
it IS top late to restore these words; but I am.sorxy 
to say that there are tho.si* who, on the specious plea 
of consistency, wish to write Onozoic for Kainozoic 
and to extend this system of transliteration in¬ 
definitely What this means is illustrated by the 
fate of the two word.s aac>'6« and both repre¬ 
sented by ” ceiio-," which in Cenozoic and Cepocryius 
means "recent,” and in Cenoceras and Cenosphara 
means " empty,” a most unnecessary and unreason¬ 
able confusion of distinct words. 

John W. Evans. 


Am Uncommon Type of Cloud. 

The type of cloud photographed by Dr. Lockyer 
(Nature, November 17, p. 725) is very frequefatly ’ 
I seen at Korlaikanal in soutn India during the thunder¬ 
storm season in April and May. It is Uwa^s associ-*’ 
eted with thunder and always appeal'after the 
thunder clouds have expended their electrical energy, 
often ^hAnneim dmte suddenly .when>the storm 
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On OM occasion when dev^opfng V photograj^c 
the Observatory I received 'a .slight shock 
born a lightning discharge nearbyi or more probably 
iropi am unducM charge in the lead lining of the 
developing table. Since then 1 have hesitated to 
JO up to the Observatory during thunderstorm.s, 
and have been accustomed to look out for the all 
slear " signal which, these mamniato-cumulus clouds 
jive us. , 

Another" remarkable fact connected with local 
thunderstorms at Kodaikanal, and probably else¬ 
where, is the cunous roaring sound emanating from 
the cloud before a storm begins. At first 1 con¬ 
sidered this wa.s due to lieavy ram approaching, but 
concluded that thi.s could not be so The situation 
at Kodaikanal is .such that one may find one.self ver^' 
near to a cloud mass rising over tlie sliy^p .sides of 
the mountains, and the smmt! always apjH'ans to 
come from the cloud itself, ami not from the ground 
or from trees. Possibly Dr. Siinjison am explain 
this ; he would probably have lienrd it at Simla 

J. hvKKSHMl. 

Ewhurst, Surrey, • 

November 25. 


Consumption of Fish by Porpoises. 

In the COUKC of our ennst's, we have often har¬ 
pooned porpoises of various species, and occasionally 
investigated the contents of the stomach Some¬ 
times the stomach was fcniud to be empty, but 111 
most cases it contained remains of fish, though 
these were, a rule, so (U'coinposcd l>y the digest¬ 
ive fluids tliat identification was impossible. Now 
and again, however, it could be done. In the 
vicinity of the Continental Slope, for example w(‘st 
of the English Channel, wdiere porjioises are nearlv 
always found in abun<IaTice, we lound great bundles 
of the pelagic pipe-fish, hnidurui. fct/uorfiis L., in 
the stomachs of porpoises taken. Ihit as a rule, 
the porpoise evidently prefers fish of somewhat 
ipore fie^y build than the pipc-lish. 

The present note is nccasionod by the recent pre¬ 
liminary investmalion ot a sample from one of the 
ennses of the Thor. On June 24, loio, l>t'ing then 
off the soutli coast of Spain, hi the Mediterranean 
(between 3O* 10' N., .}“ 42' W., and 36“ 10' N., 
4® 0*6' AV.), we harpooned u female .specimen of the 
common long-nosed porpoise {Dclphinus deiplns T^.). 
The gtomach contents consisted of fish-residue: 
-more or less dissolved soft parts, crumbling Ixick- 
bones, otoliths, and eye-len.se.s. 1 noted that most of 
the &h-bones were green, but no identification was 
attempted. The most interesting feature was the 
. great number of otolilJis, or ear-bones, of fish. When 
uese Were sorted out and counted, there were no 
fewer,than 15,191 of different sizes, though mostly 
' Several species were represented, about five; 
but, owing to lack of material for comparison, I can¬ 
not give any further determination at present. 
Some ar® presumably those of Scoinberesox, clupcoids i 
and'sqomberolds, possibly also scopelids. 

The', sample is interesting, inasmuch as it gives 
some "^^ight, idea of the porpoise's enormous con¬ 
sumption of fish \ in the stomach of thif one specimen 
' we mund remains of no fewer than 7596 fish. How 
long, the,'porpoise took to collect the whole 7596 
it is impoMibie to say, since we do not know how 
. '.long the otoliths remain in the stomach before being 
dissolved^ passed out. The fact that otoliths are 
. ,not idwayr found in the stomachs of porpoises seem& 
ra^er to suggest that ..they do, not remain -there: 
• -veqrJoi^.-_. ; .-'ij 


Cryatallisatlon of dementfte In Steel. 

With reference to the particnlarlt; interesting 
article by H. C. H. C. in Naturs of November 17, 
p. 728, might I mention the following amongst inany 
other examples which have come under my notice 
illnstrating the tendency of cementite to form cell 
walls or a network under conditions where the occur¬ 
rence of pearlite is more commonly anticipated ? In 


dead mild steels tlic occurrence of cemcntite in eitlicr 
network or comparatively massive formation Ims been 
recognised bv a number of invg,stig.itors J‘‘ig. i 
illustrates an exceptional case in whicli isolated celly, 
walls were found only near the cdg<‘ of a dead 
steel plate, in a region otherwise microscojncaTly 
carbonless. only apparent exidunation of this 

occurrence was that tJie plate must have become 
carburised locally during the processes of manufacture. 



Fn;. St.—I'cniciitUe in ftrrite jjruin junflioiis, in nickel steel. X rjeo. 

In the alloy steels, the simultaneou.s occurrence of 
structurally free ferrite and juxtapo.sed carbide net¬ 
work would be regarded as uncommon, but Fig. 2 
shows an instance of this occurrence in a large oil- 
hardened nickel-steel forging. At the magnification, 
of 2500 with which the orig^ photograph ivas taken 
bv means of the sup^-njicroscope,, the carbon-con- 


-taining cwiltituerit can’re^iJy be swn to be lamellar 
pearlite, which of the 

Mbide plates jtt ‘ 




Rogers. 

iSli: 
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t from tfaVvinia'^cK-' 
W Momlc 91i^ ol Tomato. ■ . 

THE nature of the-iniectiW! principle* lu • plaht«, 
sutfering from mosaic disease is obscure, although 
most KCentviotkeTS iavour the view that it i» a vivmg 
organism. Allard and Duggar have emphasised the 
minuteness of the causal agent, whilst Matz, Kunkel. 
Nelson, and others have described protozoan - like 
bodies in the cells of affected plants. 

A considerable amount of work has been done on 
tliis problem at Cheshunt, and the present note records 
the isolation and growth in pure culture of a minute 
■' organism " from the filtered virus of tomato mosaic. 

isolations were made frona affected plants by a 
modification of Noguchi’s method. Tubes of sterile 
extract of tomato .‘stem and leaf (i oo gin. fresli material 
to looo cc. di.stilieil water) were prepared, and into 
each was droppofl a small piece of living tomato 
tissue cut, uiKh'r aseptic cfmditions, from the mtenor 
of healthy green fruits. Ten tubes wt're moculatixl 
by toucliing the tomato tissue under the lupiid with 
a loopfui of tomato virus filtered ascptie.ally through 
a sterile JlouJton candle Ten unmoculatcd tubes 
wore left as controls. All tubes wen* fncubatuil in a 
liulloch’s anaerobic jar for two months, and on re¬ 
moval were found to be clear 'J’hc tubes were then 
left under ordinary atmospheric condition.s, and two 
months later one tube was contaminated by a fungal 
growth, but the ]upii<l m the remaining nineteen was 
<pute clear in botli thoinoculalcsl and tlio control tubes 
’ilns liquid was c.\amineil fui n>i< ro-orgamsins by 
plating and slri'iiking iifioa different culture media, 
ijul no growth was observed On the glass, however, 
of each of the oiiginal iiiotuIaU'd tubes alKjut one 
centimetre above the iujuid uero small brown bodies, 
the large.st of whi<’h \Aas 2 oom in dunneter. No .such 
libdie.s wen* present in tiie controls. 

These bodies won* tightly fised to tlie gla.ss, and not 
easily detached. 'J'hev are brittle an<I break into 
fragments of a cry.stalline a])pcatanee 'fhc bodies 
are discoid convex, anti wlien stained with borax 
earmino the .surface sliows conceutnc and ladiating 
markings They clear in a<.id with evolution of gas. 
the ci<>are<l bodies having a lino gianuJar appearance. 
When .stained by (henisa'.s nietluid they rescmbli* bac* 
term! coionie.s, containing dee])iy stained purple gran¬ 
ules stajichng out distinctly on a .stained background. 
These granules are 0-3 to 0*4^ m diameter (occasionally 
smaller gnmulcs are seen) and ap^icar as cocci, dijilo- 
cocci, polar bodies, or unstained rods. These are not 
merely crystals or detritu.s but definitely organisetl 
bodies growing in colony formation, Jhstinctivc pre¬ 
parations have been made by staining with Giemsa 
for 24 hours and then fliffcrentiaUng witli abso¬ 
lute alcohol The granules are best seen in sraeans 
made from the cleared caIonie.s prior to fixation by 
drying. 

Tubes of virus kept in the laboratory for six to 
eighteen months under aerobic conditions revealed 
similar colonies on the glass in thos<; tubes where no 
- toluene had been added for preservative purposes or 
from which the toluene liad disappeared. After acid 
clearing and staining, the minute granules were readily 
demonstrated. Films made from the clear liquid in 
the tubes bearing the colonies were also stained with 
Giemsa, and purple-stained granules similar to those 
so abundant m the .colonies were regnlarly found in 
'■ these pr^amtions. They were not nutnerotb, five or 
six only being seen in a,-ttQgle field, and appearing as ^ 
coci^ oc a«.|tipiQCO 60 i. - <' 4 -. -2 [yiSfr- . 








1 . carbon dioxide In tfie”inio"T''“'‘^. 
in the formation oI cSos an?a1f° 
ance; the brown appear- 

Nuinerous tmvh u becoming white and chaTky.) 

It. have been motulated witVi 

remits, but one incioulatiou is especially mtereatitig. 
A iiask of leinco gelatine contiiin.ing a high proportion 
of gelatine was inoculated with a drop from one of 
the original culture tubes. No growth was apparent 
for four months, but after six months the surface was 
covered with minute bard white bodies, which on 
examination proved to be similar to those described. 
Colonics transferred to Noguchi tubes dissolved in the 
liquid, and films prepared from this ten days later’ 
.showed the presence of minute granules either singly 
as (lipkKiocci or as aggregates in alveolar plasmodium- 
hke* -Structures in which cocci .stood out deeply .stained 
in comparison with lli<* faintly .stained matrix. 

The boduA forming on the glass of Noguchi tubes 
and m tlic liquid, and the l«mco colonies, have been 
inoculated into healthy plants under various con- 
ilirions, and while tJiereare indicatioii-s that they may 
be'liaus.inv related to mosaic di.sea.se, no definite claim 
< an yet l)o made The presence of tlicse *' organ¬ 
isms ” in the virus of tomato plants suffering from 
mosaic, and their very interesting nature, appear, 
however, of sufficumt importance to warrant the im¬ 
mediate direction of the attention of workers on this 
diUicult problem to their existence. A detailed in¬ 
vestigation of the character and genetic relationships 
of the " organi-sms ” recorded in this note and their 
relation to miisaic disease is being carried out at 
Cheshunt. W. F. Rewlev. 

ICxperimenla! and Keseaich Station, 

(Uic,slmiit. Herts, Decemhi’r 3. 


Globular Lightning. 

Yoim correspondent. Mr. E. Kilburn Scott, suggests 
in Natorh of November 24, p. 760, that " the ball 
may t>e a ma-ss of concentrated nitrogen oxides," and 
considers Diat this would ” lit in well with the forma¬ 
tion and action of such gases," and he compares the 
chemical activity of hgJitning with the well-known 
reactions occurring in high-tension arc flames. 

Although 1 do not wish to be understood as express¬ 
ing any opinion regarding " globular " lightning, T 
.should like to point out that in the letter which 
appeared in Natokk of September 15, p. 396. I pro¬ 
duced evidence in connexion with the extremely vivid 
and prolonged thunderstorm of July 10, 1923, which 
left no doubt that the chemical changes that occurred 
then resembled those of the silent electric discharge, 
ratlier than high-tension arc flames, because, although 
there was no increase in the proportion of the oxides 
of nitrogen in the air within the area of the storm, 
there was a very great increase in the proportion of 
ozone. 

1 may add that since the proportion of nitrogen per¬ 
oxide is always much higher in London than in county 
air. and is uonsiderably greater in winter than in 
summer, we may look, as in the case of sulphur di¬ 
oxide, to combustion of coal as thfe probable source of 
most of it at least. The seasonal changes of the 
; curves for these two variable ingredients of the atmo¬ 
sphere arc very similar, and are not in anyway related 
itojthat lor ozone. William C. Revnolds. 

^.!^'*-Whar^kle," Upminster, Essex, 
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Rejuvenescence and the Testicular Graft. 

I By Dr. F. II. A. Marshall, F.R.S. 

T 'J' has been known from very early limes that puinea-pigs’ testes, and were injected subcutaneously. 

(‘lustration in both man and animals, besides At this time, Brown-Se(|uard was seventy-two years old. 

causing the suppression of tiie sexual instinct, prwluces The suppo.scd rejuvenating effects, however, did not 

marked clianges in tlie liodilv amfornialion and the last, and allliough this torm of treatment was extended 

secondary characters of sex, and that these effeds are to sonic hundreds of patients suffi'ring frorn various 

far jnore definite if the operation be p(;rlorme(I Ixdore diseases (rlieuniutisni, sciatica, locomotor ataxia, tuber- 

puberty. There are numerous referent es to the sub- culosis, etc.) by Brown-.Sequard and Brainard, who 

ject in the works of Aristotle, \v!io remarks on tlie claimed that good results often followed, the practice 

immense modifications in tiie general conngurdlion oftrstirular injection was soon discontinued and became 

brought about iiy the mutilation of a eonijiaratively generally discredited 

minute organ. Tlu; abnormal height ot llie eunuch, In recent years, however, th(' idea of te.sticular 
his undcveloiied lar\mx and .soprimo voice, and the rejuveiuition lias Iteen rcvi\ ed in connexion whh graft* 
ab.sencc of hair on the fau‘ and other jmris of llic ing experiments in lA-.spinasse, an American 

l)ody where it is usiudlv present in men aie among du( tor. recorded a c<isc of testicular transplantation in 

the well-known effects oj Usthulur deprivation. 'Hie a man, but ga\e no evidence of the pensislence of the 

domestic animals also lurnisli striking examples of tiie grull licyond tliat afforded hy sexual jiotency. About 

('onsequem es of eastratiou, unri the same miu be said the same time lAclslon, of ( hicago, is rejiorted to havi* 

about liirds. 'riius the testes, besides lieing respoiuMde done similar v\ork with human grafts, and the medical 

for the development oi tlie .sexual mstuiel. arc an department of the Calilornia .'slate Brisun is .said to 

e,ssential factor m the formation of the lK)dil\ (liaraelers [ have organised transplantation esperiments in which 
us.so{'iated witli maleness. The manner in whidi tins Ucstules obtained Irom e\ei uted enminals were grafted 

influence i.s exerted, iiowewr, has only eom[)arall\elv on to senile indisiduals. init there is no satisl<ietory 

recentlv been ascertained, and there are ^llll many evideme as to the results obtained. * 

gap.s in our knowledge. More recenllN (ujiS) .Stanley and KelkiT have ]K‘r- 

.Accordiug to Bennun, the author ol “'I'he (ilands ionned the same opeialion. and in further exjieiiments 

regulating Jliiman Personality.” tlie first to eoneeive the testes ol animals v\erc suicstituted for human ones, 

the idea that the gonada exert their effect through an It was lM.‘lie\ed. howe\er. thal in all cases the grafts 

internal secretion poured into the l>l(M>d urns Borden, heeame necrotic and were eitlur aI)sorh(tl or else the 

who W'fis Court Phvsieiaii to l/juis XV. in theeigliteenth site ol ojK'ralion opened u[) and the neirotie material 

century, ^erthoid, however, in 1X40 was the earliest was discharged. In .! later pajKT, Stanley has de- 

to base the idea on exjieriniental proof. This invesliga- scrilied a large numl)er of expeiiment.s (more than :ooo 

tor removed the testes from cocks and Iranspl.inte.d had been carried out by i(;22) in \sliich men w'cre in- 

them into new positioms in the body, and be noted that jeeted with {>artially nun'er.Ued te^ti^ b\’ a .syringe, 

tlie bird.s developed or relaiiud their ina)(‘ eharaeter- With this method the danger oi sloughing was much 

istics (voice, sexual and comlxitive instincts, growth reduced, and the injected substance couldlH'felt under 

ot comb, wattle, etc.) ju.st as though the) were normal tlie skin lor months, hut it vsas eventually absorbed, 

males. The.sc result.s were attributed by Berliiold to From these ex]>criments Stanley eoneluded that animal 

J5ub.stuncrs formed Iiy tin* le.stes irrespective ot their testiinilar suhstame injected into tlu; human liudy 

position, and thus he w.is the fii.st to jnit on a ilefinite caused decided benefit for .some time. Among those 

experimental basis tlie idea ol an organ elaborating a tn'atcd were patients suffering from neurasthenia, 

hormone which, after lieing earned in tin; cinulation, cpileps\,.isthma, tuberculosis, diabele.s, and many other 

acted upon other and distant parts of llic bialv. Ijttle chronli dis(‘a.ses, as well as senile decay. Most of the 

account was taken ot Berlliold’s work at tlic time, ami sulijeets reported inereast'd sexual activity and resump- 

it was not until mucli later that the conception of lion of virility where this had been lost. It is .said,, 
organs having an endocrine function was revived by further, tliat testicular substance often has a beneficial 

Claude Bi^rnard. who applied it to the liver. In recent effect in relieving pain of unknown origin and -pi 

times Bertliold’.s work on the testicular graft has been promoting bodily well-being, and that the power of 

confirmed for a large numl)er of animals, and the iact vision is sometimes greatly strengtliened. The testicles 

that the testis, in addition to })roducing the semen, ustxl were llio.se of goata, ram.s, deer and boars, 

gives rise also to one or more chemical .sul>st;inces of 'ITirec cases have been described by Lyons in which^ 
the nature ot hormones ha.s been established. rams' testicles w’ore transplanted on to men suffe^fc 

The notion that the te.stis jiroduces an inu;mal from debility and’ impotence, and in two of tl^wi 
secretion wliich, licsides lieing re.sponsible lor the male favourable rciJulls were claimed, but the fate of the grafts 

characters, possesses also a rejuvenating influence, is was unknown. , 

a somewhat different one. It was originally pul for- The above recorded experiments were all carried out 
ward in 1889 hyBrown-S6quard, who injected testicular in Amerjca m the last,decade. ^ In the same .period,, 
extract, fir^ into animals and then into himself. He- numeroA c^rations.'of a similat Older have been 
was convinced that in both, cases beneficial effects.-..carried out of Vienna, 

accrue<^ and claimed that he himself, underwent ’a operated on a soldi^ WIto ioijt- his-. testicles ns a 
radical change and force and vitality of ,result of fating in Wtf i ' After h iew 

former years, 
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complete castration and suffered from want of vigour 
and general apathy. Lichtenstern then engrafted an 
undcscended testide from another individual, and as 
a consequence the s\Tnptoms of castration dfkappcarcd 
and the man became normal. Two and a half yeans 
later he was still normal, having been married fifteen 
months. Further cases of testicular transplantation in 
men are recorded by Lichtenstern as well as by Kreiiter 
and MLihsam, the operation being performed for 
eunuchoidism and liomosexuality, as well a.s for debility 
and impotence, and succe.s.sful results ;\re claimed. In 
none of these cases does there a])pear to he definite 
evidence as to the fate of the gralt, but it would apjx'or 
almost certain tliat it must have ponsisted fijr some 
time. 

Voronoff, w'bosc work on the so-called “ monkev 
gland ” has attracted so much attention, began lus 
experiments on the testicular graft at the Colli^ge de 
France in 1917. His curliiT work was u])on slieep and 
goats, in which h(‘ grafted young testes into old uniniuls 
and into miimals castrated before puberty. The best 
results wiTc of^tained by grafting the testes into the 
scrotal sacs, or in the case of aged aniimils. uixm the 
testes already present. Retterer and VoronolT, in a 
paper jmblislu'fi last .summer, tell n.s that some of these 
animals arc still under nh,ser\ation at the Lalioratory 
of ExjK'rimenlal .Surgery <»f t!u‘ College and that they 
continue to display soMiul sngour and ability to copu¬ 
late. Tlie .Slid e.ss uUeniling tliese experiments led 
Voronoff to attempt testicular transplantation u^xm 
aged men. In connexion witli tins work, two points 
are slrongl^ emphasised; first, the advantage oi 
making the graft in .1 suit.iiile position and prclcraidy 
the natural jiusilion of tlie organ ; anrl secondly, the 
importance of liiological ufimity between the individual 
from which the testis is taken and the recipient of the 
graft ; consefiuenlly, in carrying out testicular trans¬ 
plantation Irorn animals to men, Voronoff sclei-lcd the 
chimpanzee as the most suitable animal from which to 
obtain the graft, siiKC ol all the anlliropoid apes Ibis 
.species is lielies'cd to l>e the nearest akin to man. Tlu* 
result of the operation in many instances is Haimed to 
be entirely successful. Tiie walls oi the arteries are 
said to have lieeome softened and tlie capacity for 
work increa.scd. and, in short, a complete restoration 
of mental and muscular vigour is stated to have been 
attained. In the majority of men .so operated upon 
sexual potency also is sai<i to iiav’c been revived. 

In some of Voronoff’s ex])erinicnts there is definite 
evidence concerning the pemLstenee of the graft, and 
Retterer and VoronolT liave desfTibed microscopic 
sections of graft tissue after .several inontlus of trans¬ 
plantation. Thus the figure of a section of a gout’s 
testis a year after grafting shows cells w'hich miglit 


- . XV- " ... 

reasonably be supposed to have had an mtcrnally 
secreting function; thou'gli the tissue as a whole had 
undergone con.sidcrable degeneration and neither sper¬ 
matozoa nor interstitial cells casi he detected. The 
authors state that the condition of the transplanted 
chinipanz(*e’s testis is .similar, but they do not appear 
to have re<*orfled the duration of the graft. On the 
other hand. Thorek. an American surgeon, W'ho has 
riTcntly confirmed VoronolT in regard to tlie persistence 
and effmacy of tlic chimpanzee graft when made ujxin 
man, has dcscTiiied and .siqiplied photograplis of sections 
of .such gratis wlien removed four montlis after trans- 
plantalkm, and these sIkivv an ainindancc of secretory 
cells and ev ery evidence of active life, thnugli tlie semini¬ 
ferous tulmlcs liad undergone incomplete regressiong 
Tlie good results arc attributed to a new technique 
whereby the vusculurisution of the graft was greatly 
improved. 

Tliere is one jjoxnt of importance on which Retterer 
and Voronoft differ from mosl phy.siologist.s, and tliis 
relates to tfie elements whicii are ri'sponsilile for pro¬ 
ducing the internal testiculnr secrelion. The bulk of 
the cxjieritnental evidence is strongly in fav'our of the 
view that tlic testicular hormone is elaborated by the 
iiUerseminiferous or interstitial cells, and Steinach.who 
has called this tissue tlie “ jiuherty gland,” attrilnites 
the supjMised rejuvenating eftect.s of vasectomy to tlic 
liyperiropliy of tins jdanrl. pointing out tiiat the.sper- 
malogenetic tissue .after this operation undergoes de* 
generation its noted liy former observers. According 
to tlie Frcm'Ii investigators, however, tlie testicular 
gralt does not contain interstitial cells, the rejuvenating 
iunction being due to the einlhelial cells which continue 
to (liscliarge tlie problematical secretion into the (urcula- 
lion notwitlislanding the fact that they l^fecome con¬ 
verted by poverty of nutrition into “ young connective 
tissue.” On the other hand, in Tiiurek’s preparations, 
tlic intersliti.il cells have proliferated and appear to 
liave U-en functionally active. 

In eotuTusion, it must.be emphasi.sed that the work 
is ;ls yet in the experimental .stage. In many of the 
cases recorded the effect.s of “suggestion” arc not 
salisfaclorily excluded, and the evidence as to tlie per¬ 
sistence ol a functional graft is still meagre. That the 
liistologicul results are conflicting and tiiat those of 
Voninoff are amtrary to the usual view a.s to the source 
of origin f»f the liormone, are valid reasons for reserving 
judgment. Nevertheless, it must he pointed out that 
the aecuinuliition of ev'idence in support of the conten¬ 
tion that a testicular graft olitained from another in- 
divdduul, and even from another sj)ecie.s, may exert a 
definite physiological influence upon the recipient, is 
comsidcruhly greater than many men of science have 
.so far been disposed to admit. 


Some Aspects of the Physical Chemistry of Interfaces.' 


By Prof. V. G. Donnan, C.B.E., F.R.S. 


us now inquire how far the phenomena which 
are characteijstic of, a gas'liqnid interface occur 
ako at the interface between two immiscibVor partially 
miscible liquids.. Many year; ago it was shown by 
Gad and hyQvihcke ^* 1 )' 


is very readily dispersed in the form of an emulsion 
by a dilute solution of caustic soda. Some experiments 
which I once made showed that a neutraldiydrocarbon 
oil could be similarly emulsified in a dilutq^aqueous 
solution of alkali if one of the higher fatty acids was 
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produce a similar Action. It was shown that the action | 
runs parallel to the lowfirinp; of interfacial tension and j 
must be ascribed to the formation of a soap, which'! 
lowers the intcrfacial tension and concentrates at the 
interface. These phenomena have been further in¬ 
vestigated by S. A. Shorter and S. Ellingsworth, by 
II. Ilartridge and R. A. Peters, and by others. 

If a .substance which is dissolved in one liquid A, and 
is practically insolnhlo in another li<|ui(i B, is found 
to have, in very dilute .solutions, a strong effect in 
lowering the ten.sion at the interfar'e A-B, the following 
interesting questions ari.se: 

(1) .What is the amount oi the .surface concentration 
or adsorption per .s(}. cm. of interface ? 

(2) Can it )je calculated by means of the sim]>lified 
Gibbs equation ? 

(3) How docs the surface ad.sorjition vary with the 
concentration ? 

(4) Docs the “ saturation ” value corres])ond to the 
formation of a unimoleciAar layer ? 

Some of these question.s were experimentally investi¬ 
gated in my laboratory by W. C. McC. Lewis. 
the liquid A water was chosen, and for B a neutral 
hydrocarbon oil. Working with Sf)dium glyrocholate 
as the surface-active substam'e, it was found tliat the 
experimentally measured surfju e adsorption q was much 
greater than that calculated by means of the equation 

” R'l'dc 


Comparing the values with tlio.se previously obtained 
for the air-liquid surfai'e, it is clear we are not dealing 
with simple unimolecular ia>er.s, Init with adsorption 
layers or films many molecules thick. On the other 
hand, if we* aalculate Ironi Lewi.s\s results the surface 
area per molecule a.s deduced from the surUu-e tension 
raeasurements by the .sinqilified GibKs lormuhi, we 
arrive at vulue.s which arc con.sLstcnt ^vith the gnidual 
building up of a unimolecular layer (ol ])ossibly heavily 
hydrated molecules or micelles). It is po.ssible, there¬ 
fore, that the Gibbs equation give.s the surface 
concentration of the jiriniary nniinoleiular “two 
dimensional ” surface phase, and that any liuilding 
up of furtlier concentrations beyimd lhi.s layer does 
not affect the .surface tension. In a later investigation 
Lewis dctemiinecl the surface adsoqition of aniline at 
the interface mcrcury-acjucou.s alcoholic solution, and 
found in thi.s ca.se a very fair agrecinent In’twccn the 
observed and calculated results. This case is more 
favourable, since wc can be in little doubt concerning 
the molecular weight of the solute units. We may 
conclude, therefore, that Lewis’s measurements in this 
cose point to the building up ol a ])rimary unimolecular 
layer, unaccompanied l)y any further concentration 
or “ condensation ” of molecules or colloidal micelles. 

Experiments similar to those of Lewis have been 
very'' recently made by E. L. Griffin, who^as mea.sured 
directly the adsorption of soaps from aqueous solutions 
at a mineral oil-water interface. The results obtained 
arc as follows: 


Sobst^ue 


Sodium Olcate 
Potassium Stearate 
Potassium Palmitate 


Avera{|« .Sorfac# per 
Molecule sdsorbra. 

. 48 X10*” s<^. cm. 
. 27X io~” sq. cm. 
30 K10"” sq.cm. 


These ^res are very interesting, for they would appear 
to indicate the formation of unimolecular surface 
layers. 

We hav^ seen that in the case of the air-water surface 
there exists an electrical separation or potential differ¬ 
ence in the surface layer, and tliat certain substances 
can produce pronounced variations, or even reversals 
in sign, of this electrical double layer. It becomes a 
matter, therefore, of great interest to inquire whether 
.similar phenomena occur at the interface between two 
immiscible liquids, and, if so, to ascertain whether 
.such electrical charges or double layers bear any relation 
to the “ .stability ” of pure emulsions, nr fine dispersions 
of one liquid in another. It i.s well known that those 
disperse or finely heterogeneous .states of matter known 
as colloidal solutions depend in part for their stability 
on the existence of such electrical potential differences. 
We might expect, therefore, that an investigation of 
the.se emulsion .systems would throw some light on 
the general theory of what are called “ su.spensoid ” 
or “ lyophobic ” colloidal state.s. 

Investigations with these objects in view were 
carried out some years ago in my laboratory by 
K. Ellis and F. Pnwis. The method employed was 
to mca.sure directly by means of a micro.scopc the 
motion of minute globules (suspended in water) under 
the influence of a known electric* field. From the 
niea-sured velocity and );otentiaI gradient, the inter- 
facial P.T). and the electrical charge, can be calculated 
from the theories of Hclmlioltz, Lamb, and Stokes, 
The micro.scopic method has titc advantage that the 
hclwccn tiic aqueous solution and the glass wall 
(cover gla-ss or object gl.i.ss) can !)c determined 
.simulutneou.sly. It is a remarkable fact th.it the P.l). 
between various ly]>c.s of hydrocarbon oils (purified 
from acid so iur as pos.sible) and water wa.s found to 
be o*045-o'053 volt, the oil being negative—that is to 
.say, the oil droplet moving tcjwards the anode. If we 
compare this with the \'alue recently <a)culated by 
McTiiggurt for tlie IM). between an air-bubble and 
water (deduced from a preciselv similar type of mca.sui e- 
ment), namely o’055 \’olL, wc <an draw the conclusion 
that the i)Otential dillerence is clue to an electric double 
Ia)er residing in ihe surface layer oj ike water. The oil 
dropiel moves, therefore, wilii an attarlied negative 
layer or surface slieet, probably determined by hydroxyl 
ions, thi.s being balanced l>y a positive layer the charge 
of whicji is determined by hydrogen ions. 

Perliajis the mo.st remarkable result which has 
emerged from these electrical investigations of oil 
suspensitjns is the relation between the .stability of the 
emulsion and the potential difference of the interfacial 
double layer. The minute oil globules are in constant 
Brownian motion and must frequently collide. Why 
do the forces of cohesion not produce agglomeration or 
coalescence (coagulation or clearing of the emulsion) ? 
At distances great in comparison with their own 
dimensions the electric double layers will act.practically 
as closed systejns. 3ut when ,ijwo oil drops,, apprQach 
sufficiently "near"each pother the conditions ^ be 
different, since we must e}q>ect a repulsive force when 
two similarly charged ouW layere lu^t begin to inter¬ 
penetrate oth£^ .^Eexice ^ az&ii'R' ^the question 
asked aboVa% that^E&-t!iird.fiictor.fS ^ -potential 


\r double 
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layer. Other things being equal, the probability P of 
an encounter leading to coherence will be a diminishing 
function of the electric intensity t of the similarly 
constituted double layers, i.e. dV/dir will be negative. 
Hence, of the total number of encounters in a given 
small period of time, the number which lead to coherence 
should be a maximum at the ])oint of zero potential 
difference (iso-electric point of Hardy), 

Now the experiments of Powis brought out the very 
important fact that when the interfacial P.D. (whether 
positive or negative) is above a certain value, which 
was about 0*03 volt for hb conditions, the rate of 
coagulation or coherence of tlie oil drops is relatively 
small, but rapidly increases when the P.D. falls inside 
the zone -0*03 -i-o'o3 volt. Dnder definite conditions 
there exist, therefore, wlmt we may, speaking broadly, 
call a critical potential and a critical potential zone. 
When the P.D. is outside this zone the emulsion is 
comparatively very “ stable.” Very small concentra¬ 
tions of electrolytes, which, as we have seen, increase 
the P.D., increase this stability. As soon as the 
concentration of any electrolyte is sufficient to bring 
the P.D. into the critical zone, the stability of the 
emulsion undergoes a sudden and very marked decrease, 
and rclativ'cly rapid coagulation otxurs. Take, ior 
exaniple, the case of thorium ciiloridc. On increasing 
the (onceiitration we find that the interlacial P.l). 
traverses successively the following regions: 

(1) Above tiic critical value (and negative). 

(2) Inside the critical zone (neaativc and positiv'e). 

(3) Above the critical value (and positive). 

(4) iJelow llie critii-al v.iluc (und {Hisitivc). 

in exact corre.spondent e with this series we find that 
the emulsion goes througli the lollowmg .states : 

(i) Stable (05I particles “ negative ”). 

(2} Un.stablp and flocculating (oil partichis negative 
or positive). 

(3) Stable (oil purtides p(;suive). 

(4) Unstable and Ihiccuiating (oil particles po.sitive). 

Here we sec a very striking analogue and explanation 

of tlie phenomena obscrcecl by Joly in studying the 
effect ol ahinuimiio salts on the sedimcnlalion oi <-lays, 
and oi the miniermis c.xample.sol the so-called “irregular 
series ” observed m the flocculation of .saspensoid 
hydrosols by .salts with polyvalent cations. 

As Linder and Picloii showed, when two .suspensoid 
hydrosols, one negative and the other ]K).sitive, are 
mixed, then, depending on the ratio, a smble liydro.sol 
(either po.sitive or negative) can be obtained. In 
continuation of this work, W. Biltz demonstrated the 
existence in such ca.ses of a “ zone of coagulation,” 
i.c. a zone of concentration ratios leading to coagulation. 
A .study of the mutual behaviour ol a negative oil 
emulsion and the positively charged ferric oxide 
hydrosol provides a complete explanation of this 
curious phenomenon. When increasing amounts of 
the iron oxide hydrosol arc added to the oil emulsion, 
it is found that the interlacial P.D. falls to zero, and 
then reverses its jjeconjing |^reasingly positive 
—an action which is due to the adsorption of the 
positively charged rrudeile^ at 'the oil-y^ter interfacfc^ 
When the P.D. is above a ’^lue‘positive or 

negative) the system'is stably. within the critic^ 
zone a‘ra^ 


’These studies of oil emulsions (and ot the glass-water 
interface), by means of the micrb-cataphoresis method, 
have thrown a great deal of light on many previously 
ill-understood points in the theory of colloids. The 
following table contains the concentrations (in millimols 
per litre) of certain electrolytes required to reduce the 
potential of a certain hydrocarbon oil emulsion from 
its “ natural ” value (against pure water) of 0*046 volt 
to the critical value, 0*03 volt: 



Coiiuentrations. 

Ralio^ of 
Concentration^. 

KCI . 

51 

2500 

BaClj . 

1-0 

95 

AlCl, . 

O'OiO 

I 

ThCl, *. 

0'0070 

0*35 


These results show the enormous influence of the valency 
of the coition in a series of salts Vith the same univalent 
anion, and explain in a striking manner the analogous 
effects in the coagulation of lyophobic hydrosols. The 
exact value of the critical potential and the range of 
the critical zone will depend, of course, on the experi¬ 
mental definition of “ rapid coagulation,” and on the 
concentration, nature, and degree of dispersion of the 
hydrosol. It is not to be .supposed, therefore, that 
thc.se critical values are constants except under very 
definite conditions. The fundamental fact is that 
under given conditions the rate of coagulation of the 
particles of an oil .su.spension or of a lyophobic hydrosnl 
undergoes a relatively sudden and very great increase 
when the interfacial P.D. falls below a certain finite 
value (positive or negative). 

In discussing llic “ stabilities ” of hydro*carbon oil 
emulsions, it must mjt be forgotten that I was dealing 
with very dilute suspensions of oil in water, produced 
by meclianical agitation without tlie addition of any 
“ emulsifier.” 1 pointed out that in the emulsification 
of oils in water by means of .soap, the soap lowers the 
interlaiial tension and ('oncentralcs at the interlace. 
When we wish to produce oil emulsions in the ordinary^ 
sense ot the lenn, we must use some such emulsifying 
agent, and lor this purpose many substances are 
employed, sucli us soap, gum acacia, gelatin, casein, 
starch, etc., etc. All these substances concentrate or 
condense on the surfaces of the oil globules. If we may 
regard these surface films as very mobile from the 
molecular-kinetic point of view, it is clear that they 
will confer an increased degree of stability on the 
emulsion. 

It is probable, however, that the stability of the 
emulsion is in many rases due to the fact tliat the surface 
films possess a very viscous, quasi-rigid, or gel-like 
character, so that a more mechanical explanation is 
necessary. As S. U. Pickering showed, oils may be 
emulsified in \yater by Uie gels of certain basic salts; 
and A. U. M. Schlaepfer has shown that emulsions of 
water in kerosene oil may be obtained by means of 
finely divided “ carbon.” Nevertheless, even in cases 
where an emulsifier is used, we may hope to succeed 
•in obtaining a more precise physical analysis of the 
system. It is interesting in this cc^exion to note 
.'that'Mr; W. Pohl has recently found in my laboratoty 
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water l)y m(‘ans of sodium oleate, the electrical potential 
difference at the oil-water interface is almost doubled, 
and that the effects of alkalies and salts on this potential 
difference are very similar to those found in the case 
where no ernulsificr is employed. 

I cannot conclude this account of certain aspect.s {)f 
surface actions and projicrties withmit making a 
pas.sing, though all too hriel, referenre to tlie henutilul 
investigations of Sir (icorgc HeilUy on the ainorjdious 
layer. He l\as shown that when the surface of m'stal- 
iine matter is sub]ect<‘<l to shearing stress tliere js 
])roduced a siirlac<‘ )a\er of a vitretms or ninoqdunis 
character—a ilo\sc<l ” surlace in whi< 1) the jKiilicular 
ordered arrangcTnent of tlie inoleculi s (»r atoms wliu li 
is chara<-terisUc oi the irvstalllm- matter largely dis¬ 
appears. Working at I’niversitv ('ollege, I.ondon. 
Dr. Travers anti .Mr R. (' K;t\ have lec enth obtained 
a very interesting Mmfirrnatkm «*f the lleillu' ofTect 
The heats of solution (in kilogram calories per gram mol) 
of vitreous silica and siKcr sand (siliia as irxsialline 
(juurtz) in nijueous bydrotlimni acid weie found to l»e 

9 

Obit 

-Mk. j M. Wii.Kii'. 

M r. JOTIN MATTlll'AV WILKtli died on 
N’ovcinhcr 2<) after an ojaralion lie was 
horn at Montrose in iKyo. and was vdin alid as a 
pharnmceutical chemist: after passing ins minor m 
Edinburgh lie went to I)erl»\ and later to l.omlon. 
in ipoo he wius appointed as an .issislanl .niahst. 
and I'ventiially deputy eliief anulxst. m ilic laboratoi v 
of Boots Pure Drug (d., where he remained until ins 
death. , 

Perhaps tiie best known ol Mr. Wilkie’s iv.si'an lie.s 
werctiieeslincttion of small quantities of lead.jmidistied 
with Mr. Hat \ ey. the .sihvr methods lor the deiermina- 
tion of piui.sphoric and, and the alkaline iodine o\id;i- 
tion of plienols, the last two leseaiibcs licing published 
in the journal of the Society oi (’hcmical Imlu.stry Jle 
also devised a most ingenious metliod lor the estimation 
of .sulphur and o.sidised sulplmr lompounds, which 
depended on liie foiination c>l acid liy the I»romine 
oxidation, but tiiis research has only lurn published in 
abstract, as he was nc\ci (jinte .satisfied tliat he brought 
it to a .satisfactory I’oiiijihMion. These .sulphur oxida¬ 
tion methods have. Itowcxer, been m use at Mes.srs. 
Boots’ laboratory for some yi'ars willi mo.sl satisfai torv 
re-sults. Th(' last loin xi-ais of jii.s lile was diwoted to 
an almost monumental rescan h on tlie determination 
of minimal quantities o{ arsenic Step In .step he 
Ijatiently investigaleil the puiiils of the method, and at 
the time of his death iiis work was loncliided. and he 
was engaged in |)ulling hi> notes into order tor jmblu’a- 
tion. This re.search was gixeii to the world in abstract 
at the joint meeting of the Society of Public Analysts 
with the Nottingham Section of tlie Society of ('lienriesri 
Industry at Nottingham on January 17 lust. 

As secretary’ to the Nottingham .Section of the latter 
society from 1014 to the present year, he was largely 
responsible for the success of that Section and the great 
increase ii? the member.sliip. He had just, become' 
chairman of the ^§,^Licm, and, although he had .only 
presided at onc^j^jig, h? signalised that by in-.. 
augurating a a laxge'numb^.oft 


37*24 and 30*29 respectively. After grinding for 
fifteen hours the corresponding values were 36*95 and 
32*46 respectively. If we assume that the internal 
energy of the amorphous pha.se produced by grinding 
j.s the same as that of the vitreous silica (silica glass), 
wc can calculate from these re.sults that about 31 jxir 
rent, of the crystalline silica has been converted by 
grinding into “ amor]>hoiis ” silica. The den.siti<*s of 
.silica glass and silver sand w'ere found to be 2*208 and 
2*638 respei lively. After fifteen hours’ grinding the 
ilensity of tlie latter was lowered to 2*528. On the 
same assumption as Ix-forr, it follows that about 26 ])er 
< ent. ol tlie quartz ha.s been converted into the vitreous 
condition 'I’lic difference Ix'Uveen the figures 31 and 
26 is doiililless due to the approximate character of the 
assuin])tion uiulerlying the calculations and to experi¬ 
mental errors There seems httlc doubt, however, 
alKJiit (he soundness of the main condusion—namely, 
tliat the mechanical action of shearing stre.ss on 
irvstallinc mailer is to produee a random molecular 
oralomk distribution in the siirince laxcr.s. 


u a ry. 

\oung memlicrs were persuaded to take part. It wna 
abvass Wilkie’s policy to emourage and bring forward 
\oung talent, .so much so lliat at A!5^.‘’’\Vilkic’s special 
request he was borne to las last rcrting-place by the 
\oung men that he used to emourage and talk about 
so often. _ 

'j'liF. issue o) .S(7c?;tv' ol November 23 conUuns an 
a))|)n'« i.itive .'icenuuf, li> “ H. 11 . W..” of tla' hie .md 
\\c*rk ol Prof. Koliert Wiedersheim, the distiiignisheri 
professor of analoniv in ihe Univer.sh v of I'leiburg. w ho 
died on July 12. Wiedersheim was bocu on Ajinl 21, 
iH.^8. at Nurtingen-am-Neckar, .md went in sm cession 
to the Univcrsilie.s of Tubingen and Winzlnirg .\t 
Wurtzlnirg he obtained Ins .M.D. and liecame assistant 
prolessor under Kollukcr (iS72“7()). In 18711 he went 
to Kreilnirg as assistant to Prol. .MexanderlCcker. whom 
lie sm<ee<led as profejssor of anatomy in 1887. ThD 
post lie lield until he retired from attivc work in u)i8. 
W ledersheini’s work lav in the fields of hunum and < om- 
jiaiative anatomv. In 1882 he published his “ Lehr- 
hueli dcr \iTgleirhenden .Anatomic der Wirbeltiere.’' 
following uj) this work with the “ Grundris.s der 
vergUa'Iiemlen Anutonae,’’ covering the s.ame ground 
in a more coneLsc manner. The la.st edition of the 
latter, the seventh, ufijieared in iqoy. A modified 
translation of the “ (inmdriss,” by Prof. W, N. Parker, 
was published m 1886 by Messrs. Macmillan and f 'o.. 
Ltd. I le also jiublished a number of inonograph.s, among 
wlikli Das Kopfskclet der Urodelen,’' that on the ear 
of the AscalalKiten. the anutomy of Salaniandrina per- 
spicillata and Geotnton jiiscus arc best known. With 
his death an outstanding figure in the history’ of the 
comparative anatomy of vertebrates has passed away. 

We regret to announce tlie following deaths: 

Mr. George Wliarton, James, of Pasadena, Cali¬ 
fornia, knqwn for his work on American Indian 
ethnology, on NoV^ber'B,-aged ,^kty-fiVC. 

Prof.' H, Pr»MSian''Stec|kerj ^ofeasor of mat'oe- 
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Current Topics and Events. 


Dr. G. D. Liveing, who reaches his ninety-sixth 
■birthday on Friday, December 21, may be a.ssured 
that, in addition to the many personal friends who 
•oiier him congratulations 011 the maintenance of 
activity and intellectual interest at st> great an age, 
chemists and other men of science, n»l only in Great 
Britain but also abroad, think ot him with affection 
and esteem. He has hail a remarkable life, and 
his contributions to scier.tihc knowleiige will long 
remain a permanent testimony his care m cv- 
penmeiit and caution m conclusion. Dr. Livcing 
went to St. Jolin’s Collf'gc, ('ambndge. was eleventh 
Wrangler in 1850. and m the following jear was 
placed at tlic lop of Class 1 in th<' newlv' instituted 
Haturnl S<;umccs Tnpo.s. H<* was electeil to a fellow- 
shiji at Si John’s College'in 1S53, and became ]«ofcssc>r 
of ciicmistTy in the Dmveisitv m iSOi, a whicli 
he filled until His name will always be 

assoiialod with the growth and <levelopnieiU of IhiJ 
Chemical Laboratories of the UmversUv In iSjc), 
Dr. Jjvoing was''lectisl a fclhnvcd the Royal Society, 
of wlucii he was vice-]m'.sident for two |)onods, 
iHyi-i ami i<)0.3 •••}. lie was awarded the Davy 
medal in loot for Ins coninhiilions tt> six'ctro.scopy, 
and in making tlie piesent<itinn, the president of 
the Jhiyal Society referred to Liieing's work as “ om* 
ol the most valnabk* contributions to this dc])arlincnt 
ol (hcniical jih^sies yi't nuitU' by Itnlisii w<u-kcis ” 
Th(' work on spectroscopy was given to tlic worhl 
in inunerous juipeis m the I’rfH'i'cdnigs ol the l\*oy.d 
Socii'fy and the Canibrulge Plukisopliual Socicly, 
and was l.muighl fogetlier in 1015. m eolUvIioratum 
wLtli llu' !alo Sir James I>evvar, umler Ihe title 
” ('ollecled I’apers on Spei.trtiscopx.” J)i lavi-ing 
holds the uiiKjue distmction of having been in 
residence’ at Canibitdge loi more than seventy-live 
yeais in unbioken succession, atul hisligiireis piobably ' 
we-U known to most In mg nu-mbers of the Lmveisity I 

Pkcu-’ Jvi.i INI', of Ik’rlin, who h.is just rcUiriieil fo 
Knvojie, has been iiivesligafmg tiie th -raja'iitic prop¬ 
erties of a drug known as “ Haycr 205 " in jfhodcsia 
and the Congo in <ases of human .sleeping sickness 
and frypatiosonuasis nf domestic animals diseases 
which are .such a serious handicap to the, <icv<*lopmcnt 
of Africa, it is weJ'i known that salts ol ai-seiiic and 
antimony arc able in manv i.im’S to control these 
diseases, but the.se. remedies are far from s.ilisfaclory. 
and the remarkable results wUkIi were r<*portccl in 
Germany m 1922 in the treatment oj cxjK'nmetilal 
trypano.soniia.sis in animals and in donrine of hors«*.s 
with the new drug “ Payer 205/ the composition of 
which has nut yet been made public, arouseil much 
enthusiasm. The completely sati.sfaetor\' treatment 
of a human ca&e in Hamburg, after arsenic and 
antimony had failed at the Liverpool Scliool of 
Tropical Medicine, excited considerable interest. 
Other patients w'erc treated at. the I^ndpn Scliool of 
Tropical Mpdieme, and it- became' evident that in. 
man^i cases the drug ha^ a r^pid fetionon ^ trypano- 
someSt'addf Bof^;McaQt»,aaid ^t^resen.t,.to.ofiected, 


certain irritative action on the kidneys, w'hich, 
however, is not of a permanent nature. Prof, Kleine 
was granted permission by the Briti.sh Government 
to conduct experiments in lihodesia, and the published 
acciiunls of lus work shqvv that the hopes which were 
enlcrtiuncil were fully justified, and that cures can 
be eflecLed in a laige percentage of natives suffering 
from sleeping sickness even in its advanced stage. 
As reganis the lry]>anosomitisi.s of domestic animals, 
he lias notcil that it is only ellicacious in ridding 
them of trypanosomes whieli are most closelv related 
to tliosi! winch piodiice tliseasc in man. Experi- 
menls on the prophylactic aclion have .shown that if 
t.illlc whnli aie to be e.\po.sed to fhe bites of tsetse 
Hi(*.s are given an injection of t he di ug before exposure, 
the <-h.mccs of miection are reduced, and oven if’ 
inti-i lion do('.s occur Its course considerably modified. 
It IS understood that Ihof. Kleme will, in the near 
fntun*. give .m account in Lomlon of lus experiences. 

Ik some c..tses flic .'^lnenuan graduate appears to 
receive a faievvell adtlress of the nature of a “ pastoral 
diargc ” lieforc he heaves the imivcrsity to make his 
own wav in tlic world. Sinh nn occasion obviously 
encourages platUu<le.s, but we inav be grateful that the 
issue of SncHCi' for ()ctobcr 19 <‘nnbles Prof. Millikan’s 
inldress to a graduate class at Stanford University, 
California, to reaeli a wulcr jmblic. He recalls that 
Senalor John Sherman, when addressing a class of 
gradinitcs m 1X91 in which Millikan was included, 
told Iheni their pioblcm was to main* democratic 
government work in a <.onnlry three thou,sand miles, 
one way, by two thousand the other, a government 
and a country winch Inul liceii preserved to them by 
the NuJiljces m.ide to liicm by his goner.ition. Now, 
as the result ol untold sacnlice, 1023 finds the world, 
by no means yet roadv’ for tlie task, presented with 
the problem of m.dving democracy wfirk on a huge 
scale, not only in the I lulled Stales of America but 
also lu almost every import.xnt nation on earth. Prof. 
Millikan imds that one of the greatest contributions 
that science makes to the jiroblem is the discovery 
that progrt'ss is in geiufral made by the evolutionary 
proci'vs. ’■ 'riie whole of Newton is incorpiorated in 
liinstinn.” He decides that if bullets are to be 
H'placcd by ballots it will only be because the nations 
of the earth learn to lake a inori' rational, a more ob- 
jectiv e, a more scicntifu; attitude towards life and all 
its jiroblems” . .“For m the jungle ignorance and 
prejudice and impulse and emotion must determine 
coiuluct, and so long «ts that is the case none other 
save the law' of Hie jungle is jiossilile.” Prof. Millikan 
has no nostrum to propo.se to eliminate the jungle in¬ 
fluence, but kxiks to " tlu: slow growth of a larger 
degree of both public intelligence and public con¬ 
science than we now have. Intelligence enables one 
to know better what he ought to do, while conscience 
kec|» him doing as he knows he ought,” He con¬ 
clude. that " science, imbued with tlie spirit of 
service, which is the essence of religion, and religion 
guided by the intelligence, the intellectual honesty, 
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acteristic of tlie spirit of science, can between them, 
without a shadow of doubt in view of the rate at 
which discoveries are now being made and at which 
changes are being brought about, transform this vrorld 
in a generation.” 

At a recent meeting of the Zoological Society. Mr. 

K 1 '. Gunther exhibited sopu; verLebrie of a marine 
Jurassic crocodile, Steneo-saunis, which were marked 
on the sides with discoloured gnioves apparently due 
to contact with blood-vessels. In a letter to the 
Times of December 7, he rcportwl that a tli.s,section 
of the intercostal arlerie.s of a modern Lrocodile liy 
Mr. K. H. Biirne harl confirmed this idea, and he 
suggested that the unusual markings may have been 
produced by some calcification of the arteries due to 
a goutv condition, perliaps m old .ige. As tlie 
appearances are almost unique, Mr. (iunUier has 
presented one of the xortebne to the Gisilugical 
Department of the British Museum, where it is now 
exhibited. The <bscoverv led Prof. Elliot Smith, in 
a letter to the Timv^ of I >et emlicr 1 1, to recall observa¬ 
tions of blood-stains on lumidii bones from Egypt 
and Nubia, from 4000 to yxxi years old, made by 
Prof. Wood Jones an<l liimself In n subseijiient 
letter to the Times, Mr. Bcid Moir advises caution 
in interpreting red or biown stains on fossil Ixuu-s as 
marks of blood, most of lliesc U'lng <*vKiciitlv <lue 
to the deposit of oxkIos of iron by percolating walei. 

The TJbrary of tiie Chemical Socu'ty will be closed 
for the Christmas liolidays from .Moiulay. December 
24, until Thursday, Doccnilier 27, inclusive 

Str CharlJ'S SiiKKUiNGTON Iias rcconiid an olhcial 
communiojvtion from the Institut <le l-rance informing 
him that he has been elected a lorresponding member 
of the Section of Medicine and Surgery of fhc Pans 
Academy of Sciences, in s-uccession to the late Sir 
Patrick Man.sou 

The Christmas Juvenile U-cturcs at the Uoyal 
Institution, ” Concerning the Nature of Things,” to 
be delivered by Sir William Bragg, eommcnce on 
Thur^fday, Dec.'z;, at o'clock. Sticcceding hxiturcs 
arc on Saturday, J-^ec. 20, T uesday, Jan. i, i hursday, 
jan. 3, Saturday, Jun. 5, and Tncsthiy, Jan. H. 

The Board ot Trade announce.s that bv virtue 
of the Importation of Piumnge {No 2) Onlcr, H)2j, 
the green (or Japanese) pheasant [Phaf-iamts uer^i- 
color), order Galhformes. and the copper pheasant 
{Phasianus Soemmernvfii), order (ialliformc.s, have 
been removed from the .schedule to the importation 
of Plumage (Prohibition) Act, 1921. The importa¬ 
tion of the plumage of the alKive-menlionod birds 
will, therefore, not be permitted without licence 
on and after January i. 

The IllusiYated Londov News ot December 15 
publishes an account by Mr. R. C. Ahdrews of the 
discovery of eggs of deinosaurs in the Cretaceous 
rocks of Mongolia, with excellent photographs of 
some of'the specimens. To emphasise the fact that 
at least onf egg attributed to a deinosaur has been 
known for many years, it also publishes a phonograph 
of fragments of this egg whicli have long been in the 
British Museum. The earlier specimen w« fwmd^ 


with part of the skeleton of HypselOsaurus in an 
Upper Cretaceous formation in Provence, France, 
and the outer surface of the ■shell is tuberculated like 
that of the new eggs. 

The following committee has been appointed by 
the Royal Academy to investigate the quality of 
artists' materials and the vanous methods of cleaning 
old pictures: Sir Aston Webb, Mr. S. J. Solomon, 
Mr, G. Clausen, Mr. C. Shannon, Prof. A. P. T.aurie, 
Sir Herbert Jackson, Sir Arthur Schuster, Dr. A. 
Scott, Mr C. F. Cross, Dr. W. W. Taylor. Dr. R. S. 
Morrell, Mr. N Heaton, Mr. P Tudor-Hart, Mr. J. D. 
Batten, and Mr V. h' Jackson 
In the notice of a ” .seienfific novel” in Nature 
of Septcinl*er i, p 320. Mr. H. C,. Wells was mentioned 
as the first to exploit m imaginative literature the 
idea of lilK-rating tlie energy of the atom, i’rof. 
W. A Osborne, of the l'niver.sity oi Melbourne, 
thinks this is inuirrecl, and remarks in a letter to u.s, 

I should not be surpn.sed if the first ust' in llclion, 
of the possibiiify of unlord<mg atomic energy ^curred 
in ‘ Tlie Crack of Doom.’^y tlie l.ilc jV^^iobert 
Cromie. This .story uas p^islicfl in 1895 I 5 y Digby 
Long, and shoilly afteruanPi'cheapieprint appeared 
from the house of Nesvnes " ^ 

A skkiks of article's on the rt.'conslniction of Toky<» 
has rtsiMilly appeared in the Timc'i (DccemlxT J2, 
13, and 15). The total value <}f tiie houses destroyed 
in the city is estimated at about million pounds, 
the number of houses lost l>eing 224.3O7, of whicli 
mor<* than <17 per i-enf weic burnt According to 
Prof Ichikawa, fire broke out after the earthrinake 
in the building adjoining the UniviTSity Library. 
The \vat<‘r supply hud iilreadv ceased, and, although 
every cflorl was made to screen tlie various rooms, 
the lire swiffly penetrated into tliem. the destruction 
of the lilmary and the greater part of its contents 
being the work of a lew moments. 

'I'hk Prince of Wak'S has consented to become the 
first member and president of the I'ellowslup of the 
Brili-sh lunjuni Exhibition, a non-party organisation 
which lias been formed to promote Empire unity. 
The subscnption for membership, two guineas, 
entitles the member to a certificate of membershi]). 
a badge, and a season ticket to the Exhibition at 
Wembley. The funds thus raised arc to be .devoted 
to scholarships for university or technical education,^ 
each of the value of looof. No details are given of 
the conditions of awards except that candidates 
must be citizcris of the British Empire and either 
members of the Fellowship or nominated by members. 
In accepting the presidency of the Fellowship, the 
Prince expresses the hope that its programme of 
Imperial education and settlement scholarships will 
play a valuable part in promoting knowledge of the 
Empire. 

lu addition to 'the letter, from Dr. H. H. Mill.s, 
prmted in' last'v^ky Nature; pag9. .863, ive have 
received ' sever■views 
are eJcpreased ..up^^tvMrs, sdontific 

^ work and influence from henry 




UECEMBER 22, I923J 


NAIUKE 


in our issue of December i. One of the subjects 
especially referred to ^is the anti-gas fan, of which 
it is pointed out that more than 100,000 were used 
during the War. As, however, a full discussion of 
this device as a protection from gas attacks appeared 
in 1020 in vol. 105 of Naturc, pp. 336, 422, 453. 
and 612, and Mrs. Ayrton herself took a leading 
part in it, no useful end would be served by going 
over the same ground again. With regard to her 
work on tlie electric arc, it may be remarked that 
an appreciation of it appeared in the Journal of the 
Institution of Electrical Engineers for October last, 
over the initials of a distinguished authority on 
electrical ongmeering. 

In view of the Ingh standard of the essavs sent in 
for the K. 38 Memorial Prize. 1023. the ('ouncil of the 
Koyal Aeronautical Society luus decided to increase 
the amount for this year only from 25 guineas to 
40 guineas, and to divide the prize betwmi the 
papers on “ Tfic .^erodvnainicaJ Characteristics of 
the Airship as rleduced from Experiments on Models, 
with Application to Motion in a Horuontal Plane.” 
by Mr. iC [ones, ami " A Detailed Consideration of 
tlie Effect of Meteorological ConclitLons on Airships.” 
hy Lt.-Col. V. C. Kiclnnontl an<l Major G. If. Scott. 
Both these papers will he puhlislied in the journal of 
the Koyal Aeronautical Society, togetlujr with the 
paper on '* Tlie Strength uf Irigul .Airshijis,” by Mr. 
C, P. Burgess, Connnander J. Ifunsaker. and Mr. 
Strirr TruscoU. uhiclt tlie C'ouncil mentions a.s deserv¬ 
ing sjHsauJ coniMK'ndation Intending conipelilors 
are reminded that the names of entrants for the 1024 
prize shouUl he sent in to the S<‘cr<*tary. Koyal 
Aeronautical Society, 7 AliK.'m.irle SUeet. London. 
W.i, on or helore Dec. 31 ; the last date for the 
receipt of the papers is March 31. 1024 


Tkk anmial ('xlnhiiion of tiie I’liysical Society of 
London and the Optical Society, which is to be held 
on Wednesday and 'i'hnrsday, January 2-3, at the 
Imperial College of Science ami Technology, South 
Kensington, will he open in tlie afternoon (3-(> p.m ) 
and in the evening {7-10 v m.). Mr. H. B. GrylJs will 
give a lecture on ” 'J'hc Heape and Orylls Kapid 
Cinema Machine at 4 p.m . on J anuary 2 and at 8 r.M. 
on January 3. Sir Jtic.hard Paget will give a lecture 
on '* The Nature ami Artificial Production of fluraan 


Speech (Vowel Sound.s) ” at 8 r.M. on January 2 and 
at 4 P.M. on January 3. More than fifty fiTnis arc 
exhibiting scientific apparatus, and a number of 
experimental demonstrations have lietm arranged. 
Invitations liave been extended to the Institutions of 
Electrical and Mechanical Engineers, the Chemical 
Society, the Radio Society of Loudon, the Rontgen 
Society, and tfio Faraday Society. Admission m all 
cases will be by ticket only, aud members of the above 
Societies should apply to their secretaries. Others 
interested should apply direct to Prof. A. O. Rankine, 
turn, secretary? oiE. the Physical‘.Society, Imperial 
College of Science and T^^aology,. Spilth JCfinsingtoii, 
S.W.7. ' H- ''f'. V 

Scientific iiypork, in has-just lost a 


Ql I 

Government. This post is the highest in the Egyptian 
Government Service open to a non-Egyptian. Mr. 
Dowson joined the Service in 1901 as a member of 
tlie Survey Department, and on the retirement of 
Colonel Lyons in 1909, was made Director-General. 
During the latter part of the War he acted as Under 
Secretary of State for Finance and later as Financial 
Adviser, to which post he was definitely appointed 
in lyip. Having been head of a scientific department 
he knew the importance of scientific research to the 
progress of a country and fostered it in every way 
he could. Of the work carried out under his direction 
one may mention tht? geodetic tnangulation of Egypt 
ami the precise levelling of the Nile valley. He 
was also responsible for a number of improvements 
in the organisation of scientific work under the 
Kgi'ptxan CJovemincnt, mcliulmg the formation of 
the (k)lton Research Board and the transfer of the 
Physical Service to the Minhstry of I’ublic Works as 
a sejiarate depiirtment. • 

.A usKPUi. piece of work ba.s been done by the 
Bri\jsh Jiulustnal ” Safi^ty 1 ‘irst ” Association in 
is.suing a revised and extended version of the illus¬ 
trated pamphlet by Mr. Leon Gaster.on "Good 
Lighting a.s an aid to Safety.” The underlying 
principles of goixi Iigliting arc based on a groat deal 
of patient scieiitifio work and somewhat complex 
investigations, but the mam conclu.sions are hero 
.set out in qmlo simple terms and are illustrated by 
many telling skctciie.s am! photographs. There are, 
for example, pictures .siiawing how various forms of 
accidents may be caused by bad lighting, and charts 
indicating liow the frequency of industrial accidents 
is greatest during the dark winter months. • Examples 
of improved output following the adoption of scientific 
methods of lighting arc quoted, and it is pointed out 
that the co.st of adequate illumination is usually less 
than i per cent, of the cost of production. Reference 
IS also made to lighting conditions in mines and on 
the railways. The chief recommendations of the 
Home Office Dcpartmenlal Committee on Lighting 
in Factones and Workshops are explained, and the 
classification of operations into two classes, " fine 
work” (requiring not less than 2-ft. - candles, 
and "very fine work” (requiring not less than 5- 
ft. - candles), is incorporated in the booklet as an 
appendix. 

In consequence of the existence of the Colorado 
beetle in France, aud in order to prevent the intro¬ 
duction of tins dangerous post into England and 
Wales, the Ministry of Agriculture and Fisheries 
deemed it necessary in the early part of 1923 to issue 
an Order (the Colorado Beetle Order of 1922) which 
in effect prohibited the entry into Great Britain of 
living plants and vegetables grown in a wide area 
in France. 4 ^oUowing representations made to the 
Ministry, and as a result of the visit of investigation 
to the infected region in France which waS" made by 
the Ministry’s entomologist during the autumn, it 
^ has' now been decided to amend the^ regulations. 

' The Colorado Beetle Order of 1923 has accordingly 
' been issued and come into operation on December 17. 

T^vnlfiriff th« mTTwmondinff Ord*^ of rn99 THa 
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of this new Order will be that in place of the declara¬ 
tion required at present, each consignment of living 
plants, potatoes, or tomatoes shipped from ports 
in European France to Great Britain must in future 
be accompanied by a particular certificate or copy 
certificate, which must be delivered to an Officer of 
Customs at the same time and together with the 
entry relating to the consignment. In future no 
certificate or declaration of any kind will be required 
in the case of vegetable.s for consnmption other than 
potatoes or tomatoes. 

A SKKius of nrtick'S on “ Science and Indu.stry m 
America/' from the ]^eii of Ur W Hosenhain, has 
recently apjjeared in liie hu^nner, and in the am- 
cludinl^ arlu.le, on (Jclober 20, th(> author sums up 
Jiis impressions derived from visits to a large numht'r 
of sciontihc and industri.d laboratories in aNorth 
Arnerii'a. It i.s leinaiKaiife that the enonnous 
developnienl of uTtain lai>oratoru*s devoted to 
industrial research, whether under the manaRenient 
of a commenial body, smh as the (ioncral Klecliic 
Co., or of a (Joveniinent deparlnienl. such the 
TJ S liiirt'uu of Standards, has nolK ivibly liad a 
jiaralysing elh*ct on the universities, some teachers 
of scieiKC imagining that it is useless for tliem, with 1 
limited equipment, to enter into coinjictition with 
such great inslitutKms. Sucli an impressiuii, »i-s ilu* 
author remarks, would be most unlorlinuitc if it 
wen- to iiecome general ’{‘ho employment ol so 
many competent jdiysKisfs and cliemi.sts m industiy i 
lias to sonu' exU'iit injured tiie .si.ienlilic slalt.s of tlw j 
umverHities, and the standing of tlic men ni ili.nge | 
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of teaching and research ia not always as high .as 
might be expected from the wealth and population 
of the country, and from the vast sums expended on 
building^ and equipment. On drawing up a list of 
the most eminent men in various branches of scientific 
investigation, the proportion of Americans is dis¬ 
appointingly small, when the resources of the country 
arc taken into account. This attitude of America 
towards science and its applications is recognised 
and deplored by American men of science themselves, 
and it is a sul>j<;ct of .s])ec.nlalion how long it w’ill 
take so great a nation to awake to the neces.sily of a 
change in this respect. 

Bui.i.ktin No. 717 of the Department ot the Interior, 
Washington, is on “ Sodium Sniphate : its Sources 
and Uses,” l>y j<. C Wells, Thi.s pamphlet deals with 
the mtiicial forms of sodium sulphate together with 
hjiltcake, nitre cake, and Gl.uiber’s salt. The sulphate 
process of making wood pulp is also described. The 
liooklet IS well illustrated wilh diagrams of crystal 
forms, etpiihbnum diagrams, etc. 

Wh have re<'.cived from the Canadian Department 
of i\lin<‘S a copy of a rejxirt on tilanium by A. Robin¬ 
son 'I'hc three parts into which the book is ^ijlividcd 
deal with the metal and iN (ot^ounils, its occntjfjnces 
lu Canada, and tlic pnxUuti^^waid uses of Ihe^ctal 
respectively. The book is w^Rllustralcd witli^^napf 
and diagrams. 'Hie uses to which titamum arul ib 
compounds may be put arc fiillv discussed 'J‘hrtS€ 
mcludo ifs use lu the inolailnrgy of sieel, arc light 
eleetriHles, pigments, jiionUuiis, ami m tiio ceramic 
industry. 


Our Astronomical Column. 


<1 

MICKI UKV an i'ivi .NI.N(| Sl.AK. Meicuiv will 1 >C 
visible to tlic naked eye on a few evemngs at the end 
of Dcceinlicr. the planet being alM>\e Iho lion/on 
more than ij hours after sunset At alHnil 5 i-M , 
Mercury M'iU be visdile on verv clear evemngs a little 
above the W.S W. hon/oti, sinning with a rosy light 
and scintillating after tlie manner of a fi.xotl star. 
The brilliant planet \enus will he situ.vtiHl alMmt 
8" to the castwauis and atford a iliie to the e.\act 
pasiLion of Mcieurv, wlmli will shine \Mlh far less 
lustre. A field-glass might be einplovcd to ailvantagc. 
Karly in january, Mcreurv will <lisap]>ear from the 
evening skv, but'V'emi.s will remain very conspicuous 
m the twilight <lnring tin? ensuing winter aiul spring 
months, 

Tht Kj.nsthin SiiiFi i.N iin. Soi ak Si'Kitkal faNi-s 
--'Allusion was made in this <o!nmn retenlly to the 
uniioimcemcnl of Drof. C I*. St John that he was 
satisfied that tins slnft really exists lie gave 
further details in a jiajier re.id at the nits'liug 
of the Royal Astronoinnal Siadetv on Decemlicr i.^; 
in his previous researciics lie luul felt it nece.ssar>' 
to confine himself to lines that are not subject 
to prc.ssure shift But now that the pressure 

in the photo.sphcrc i.s jiroved to • 4 x? low, the 
choice of .suitable hues for measurement is greatly 
widened^ In studying the wave-lengths of iron lines 
at the centre of the sun's disc and at different levels 
in. the photosphere, he finds a shift in excess of,, 
Einstein at the highest levels, in agreement with 
Einstein at the middle levels, and in defect at thr 
lowest ones; these could be explained by downward 
and upward currents in the respective re^ons, super- 
oosed on the general Einsteih displacement. He 


found Ilu* hdtm <lis]da( I'lm iit at the sun’s iiiul); 
lu-iv, too. sonm oUioi infiiicnci* was sitpcrposcd on it, 
sialtcrmg ilno to tin' gnalni ilinkm-ss of solai 
atmosphori' (lavcisod in ilit' rays was suggcsti'd 
Mr lv\crsh(‘d expiosst'd himself in full agreement 
with Uio conclusions, but ITol iNcovall thought the 
iwidcncc was still not dcdsivc, as many oflu'r dis¬ 
turbing inllucnccs \u*rc at worJ>. on llie sun. liic 
St.uk olkst, polarisation and anomalous disj)cnsu>n ; 
the c>bs(‘rvisl displacement might be dun to tlu*st'. 

h'l.Ki i> C.vi.cu'M Cr.onns in InticksiilI car Si’Ack — 
.Mr J S Plaskvtt ha.s made an examination of the 
radial nuitiou indicated by the calcium lines in some 
('cpheid stHi's of early type winch Imve been found 
not to partake of the periodic sliift oi tlie otiier 
spectral lines. It has for some time bc*cn considered 
tiiat lliese stars are surroundefl by calcium clouds, 
It js now found lluit the..se clouds in various rcgion& 
of the heavens appear to be stationary relatively tl 
the gencr.d system of the stans. 'I'he clouds would 
thus seem to^bc indepemleat of the particular stan 
showing the lines, and it was suggested at the meeting 
of the Royal Astronomical Society on December 
that there might be a general diihision of calcium 
vapour throughout the stellar system, but that in 
most stellar spectra its presence is masked by the 
strong H and K lines belonging, to the stars them¬ 
selves. Various difficulties were referred' to in the 
discussion.thauakt that-^Ue clouds would be 
lutninous aifli show brignt imM / another difficulty U 
the practically perfect transparency-^of tlie st^i 
spaces wliich I)r.'H£rlow S^pley deduced from his 
work on the globul^. eJustJ^.^ subject is stit 
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Early Hittite Records.— Valuable 
our knowledge of the early history aiu; 
relations of the peoples of Western Asia ttiC Uj 
W Irof. Sayce 111 the concluding; part of Ancie’ 
^gypi for the current year, which has jnst.appearc^m 
Prof. Sayce translates vsoino ot the early cuneiform 
Hittite tablets, recently published by Dr. J*orrer, 
which relate the campaigns of Sargon of AMckad and 
Naram Sin in Asia Minor. Narani Sin’s enumeration 
of Seventeen kings who formed an alliance against 
him includes ridel's of cities in Babylonia, Northern 
Syria, and Eastern Asia Minor, ^uul proves the 
intimate connexion which existed between all parts 
of Western A.sia in tlio third millennium h r l-Yoin 
one of tlic Bogha/-Kcni lablets, 111 a record of a later 
King ielihinus, wc now learn that the leader oX tlie 
Hittite in\'asu)n of Babyiouhi. about J()<k> u.f , 
wincli overthrew tin* y\inoiito dvnasty ot Khammu- 
rabi, was Miirsilis I 'I'chbiims also giv<*s a list of 
the citie.s ()\'('r win. h iio rulisl, uuhiding Daiuasius 
I his IS ltu> earliest mention ol this riiv in nineif«iim 
biblels IL uifhcates that the Hittite soxeieiguly 
e.vteiKied sfmtliwaul as irii as the noilhein Ixmmlarv 
of Palestine, and explains how llittite settlers lound 
then way to llebniu 111 the tini<M)l ,\I»raiinm. 


tesearcb Items. 


deal of the credit for the pioneer work to which Prof. 
Kuska refers must be given to the latter chemist. It 
is interesting to note how modern research is restoring 
to the Muslims the great reputation for chemical .skill 
which they possessed for so long, though it suffered 
heavily m the latter half of the nmetoenth century. 

Phyto - Patuologv in HoKTicuLTURie. — The 
Gardener's Chronicle for November 3 contains, under 
the general title “ The Relation between Horticulture 
and Phyto-Pathology,” tlu; first instalmeiit of a paper 
by XYoX. Johanna Westeidijk, rcatl at the inter¬ 
national llorLicultural Congress at Ainsterdam in 
September last. Dealing with problems of unusual 
dUliculty, this papei seems to be .singularly clear and 
precise, and is none the less valuable for its frank 
rticogmtum of the luiincvuns lacuiue m our scientific 
ktiowlctlgo ot Hie hfe-hi.slory and melliod of spread 
of many imjxnl.iiU horticultnral diseases. The 
pieseiit mstalineal contains* a wealth of data upon 
two im])()itant pnihleins—(i) llio need for sterilisa¬ 
tion of se<‘ds 111 the case ol certain diseases and the 
iiK^hocIs udopteil lit v.inons countries in such pro- 
cessc's ol sterdisation ; {:) the siicci's.sful growth of 
plants in ” sick ” sods hv ilie gcnelie. selection, of 
resistant strains. 


M'VnihM.MirAi. Work c)i.- j,\Mhs (Iki.i.oky. -In 
vol. \li ol the lioeviKlmgs ol the Edinburgh 
jMaLliematu.il Soen'ty. I'rof. (1 A (litison gives 
a ciitu.il imd InsloiK.d .ucoimt of ihe uoiU ol 
James firi-gory To the ari.linarv sludeut of niallic- 
inatii.s, Gregory is now known .ilmost soleJv as 
the man who first useil tin; j)lnase " converging 
senes ” as a leciimcal leim, anti a.s the uutlior of ilic 
senes for tan'hr 'rh<‘ latter senes is eomp.iralividy 
uimuportant, not .l finuiamenLiI senes Idle Tayior’.s, 
and it Is \eiy uuiikely Llial it would lia\e l)<*en 
associ.ded with (liegoiy’s name but for the jurt it 
jdayed ni the Newton-Leilun/ (onirovmsy S'et all 
{'OMtemporciiy refen'ines Gregory show that he 
vva.s considmed to be among tin* Inst m.itlHunaticuins 
ol Ins d.iy, ijuile apart liom his fame as the author 
of tin* ” OpHca Proinula ” 1 Itnlonbledlv the books 

he publislKsl were of sterling nieiit, though lompara- 
tively few rcfeieiioes to them exist in modem mathe¬ 
matical literature. 

Al-R.'^ZI fRn. 4 /.Hh] AS A J^lONlilbK Cni'.Ml.ST .—111 
No. 3-0 of vol. xhv. of the Deutsche lAieratmzntunf' 
(Berlin, 1023), Prof. Julius Ruska, of Heidelberg. Jias 
an article on the <*c)iitrdnitious to chemistry ol the 
Persian physician Al-Ra/i {<hed a . d . 923 or 932). He 
points out tliat ,a satisfactory history of Islamic 
medicine and choniistry i.s still lacking, ami remarks 
that it IS necessary to get back to the texts them.selves. 
According to Prof. Ifnsloi, Al-Razi's chemistry, as 
found m his ‘‘ Book of tin* Si'crci of Secrets,” is 
characterised by the inclusion of a goml deal of new 
material unknown to the Greek alchemists, and also 
by the classification of chemicals into tlirce cla.sses. 
according to their origin Irom animals, plants, or 
luincral.s. Prof. Kuska attribuh*s to Al-Razi in 
addition (a) the introduction of sal-ammoniac, and 
{h) the^first systematic and well-organised treatment 
.of particular .chemical rcsactions ; here, however, he 
is inaccurate, since Jabir ibn. Hayyan (died about 
A.D. $ii) mentions sal-anunoniw very frequently, 
noting ootH the natural pS^uct and tl»t made from' 
hair, and also dfeyotes scyeraPsmall books to a con-’ 
siderntk|it> of suc^i ^p^udnS"^ calcination, distilla¬ 
tion, subliffxatidn, ^tc.' As Al-,i^'zl was'certainly well 


'I'uivKS ov riiK (bu.D CoAST. -The Bulletin of the 
Imperiid Instituie, volinue 21, No. 2, T933, contains 
an inliTcstmg account ot the trees of the Gold Coast, 
which IS b<ised iijion information supplied by Dr. 
J. M. Dal/icl, senior Sanitary Olficer of the Gold 
(!oast, and illuslraltxl liy four excellcuL photogfapUa. 
'I'hc trees descnlwd occur mainly m the deciduous 
forests of what is sometimes called the Sudan zone 
ol vegetation. I'Vom the forestry point of view the 
trees arc not of great value, but they-have many 
local usi's for timber, librc, gum,s, and fuel, etc., while 
the fat ot the shea-butter Lrc-e {Bulryospcrmum Parltii) 
gives to the open park-savannah forests considerable 
economic value. 


Oi.EANOGUAiMiv Ol' Tiiii Java Sk.\.—A gap in the 
oceanographical knowledge of the waters of the Malay 
arclu|K‘Ugo has Ihicu idled by the researches of 
.Mt l\ M van W't’cl in Ihi* Java and South China 
seas from 1917 to 1920 (.Meteorological and hydro- 
graphical oUservations m the wi'slern part of the 
.Ni'therlands Jia.sl Indian Archqielago: Treubta, 
vol. IV. pt 1-4, 19.13). 'I'he lengthy lueinoif is 
aci'ompaimxi bv a poilfoiio of 2H distributional 
Uiarls. 'Fho floor of the Java Sea is shown to slope 
gently dovvnvv.irds from Suinatia towards the east, 
Ixirely reachmg a tleplli of roo metres to the west of 
Macassnir Strait. Ka-st of tlie loo metre isobath the 
depths appear to increase .siuldeuly, but this is out¬ 
side the area ot Mr \an Weel’s survey. A remark¬ 
able feature is a iJeep uhanju'l m Sunda Strait between 
Sumatra and Java. \n eiosion channel caused by a 
strong current moving out of the Java Sea suggests 
itself, but this explanation floes not hi the facts. Mr. 
van Wed is fhsniclmed b) regard it as a tectonic 
chasm as ha.s been sugge.steci, and leans to the belief 
that it represents the sunken valley of a large river. 
He accepts Moleugrauff’s pleistocene continent on the 
site of tlie Java and China seas, and regards the 
Sunda submarine channel as a suhmciged feature of. 
‘that land. All hydrographical as well as a number 
of meteorological ub&erv'atioiis are givomin full. 

RiviiK PotLUTioN.—The pollution of the River 
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is the subject of a well-written paper by Miss K. M. 
Meek in the report of the Dove Marine Lalwratory 
for I'lfty years ago the salmon fisheries of 

the Tyne were more than ten times as prosperous as 
they are to-day, and almost conclusive eviclencc is 
now given to show that Hk: dechne of this intluslry is 
due to sewage pollution. Tlie paper is of general 
interest since it is illustrated by a senes of curves 
correlating tlie (dtect <jf sewage contamination upon 
the oxygen content of the water. 'I*he result ot an 
experiment on '/narces uuuparus indicates that the 
toxicity of the sewage is directlv <lue to lonugn sub¬ 
stances in the sewagt' and not 1o the nsluccd oxygen 
content of the water it would be mt<*rosHng tt> know 
to wiiat extent sewage must lx* diluleil in order that 
this fisli can continue to breed under e.vjx‘riin<*ul.il 
conditions; also, wliat is the direct elfett, il anv. of 
tJic reduced oxygen suppiv 

JiouNDAJtn-.s IN Jill. r.Nin-.n SrAii-s- IhiUedu 
No. 680 of tJu' I’nilcfl St.des (Icologital Sur\ev is a 
complete account ol tiie honiulaties, areas, gisigruplin- 
centres and altitudes oi all St<ite.sin the I'nilisl Slate.s, 
incluflirig ovcrstsi possessions Jt is :i levised and 
cniargeii edition of a Iniiletiu that was first jniblishjcil 
m 1885 and has been lepublished with ad<iitit>ns 
seveial Limes sime lliat 'fate A biicf introduction 
(liscii.sses liuw boundai les au* eslaidislusl ami < luingcil, 
but th<* greater part ol tin* ^ohmle (h'uis with the 
boundarios of the ditlerent Stales J-ull didaiKof the 
pre.sent position ot the lioundaries and of all just 
diJingos are gti’eii, with detailed ndiTimces lo treaties 
and (jther Slate dot unients In addition to a miiiiber 
of skelcli nuijis, fheie is n large u-pioduction ol Ihe 
wcond edition of tlie Mitchell maj) oj the P.ntish atul 
I'rencJi donimions in NoUii .\nuTica as jirmUnl in 
1774 or 1775. 'Dns was the map tliat was used in 
forming tlie pence treaties of 17SJ and 1783, for in 
.spite of its iniperlectiuii.s it w.is the best available at 
the time .w (olouieii mnp sJiows the n>iit<‘s of iJie 
pnnejpal explorers fnim 1501 to in tiie terulory 
now ro\ered by I'lutod Slates jurisilKtioii 'Ihe 
publication contaiii.s .1 great deal ol vahuible inaleii.il 
for the stmlj of the eiohition of Ixjiindaty and ! 
frontiers 1 

Jbnmi’j’iNh IvAUTii^K’VKj.'' —The l’hilip|mie aiilii- 
jiclago IS one <if tlu* in()si actne seismic r<*gu>ns in the. 
world ; yet, near its ceiitic, lies the long narrow islaml 
of Cebu, in whicli, for tin- last tout lenlunes, .ilmost 
tlie only earflupiakes fell lia\e come from milsnle. 
On thi.s account, tlie earllKjii.ikis lluil inav Ix’ con¬ 
sidered as lielonging lo it arc of iiitiuest, d onlv' m 
showing that liistonc time may lx* loo bnet to ie\eal 
all the areas ot .seismic < liange thie eartlujunki* that 
caused slight damage m t'ebu tx-curred in 1887, and a 
second on h’etunar)- -’8, j<iji Tlie latlei is the 
.subject of a bnet icport bv the Ki'v. M Satlerra .Mast), 
the historian of I’hilippiiu' earllxjiiakes (Ihiilelm <if 
the ^Veather Bureau, Manila, for J’Vbruary io.:j). 
'I'he area ot damage iiulmled tiic capital city ('ebu ami 
the .small island oi Mactan to the ea.st In the channel 
between thei.slands, bencatli wlneli tlieongm probalilv 
lay, unusual moveim'nts of the sea wcie oliserved, ami 
on the same day, but at an unknown hour, the cable 
crossing it wa.s broken. 

Suu-SuKFACE CIkology IN Oii-FiELns.—Until the 
last f?w years, .sub-.snrface .structural analysis in 
oilfield work tended a very haphazard proccs.s. 

Too often sullJtcrranean structures have Ixxni described 
in terms of mapped surface evidence, and metliods 
of correlation 01 well-log data have been in the main 
of a .somewhat crude rdi.imcter. until the techniane 
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of palaeontology and petrology was acquired in dealing 
w'ith the evidence adduced from drilling operations. 
Some recent reports of petroleum geologists attached 
to the l/ipted States Geological Survey have shown 
that the necessity for more detailed work of this 
cliaracler i.s now fully appreciated, and a great deal 
of imnulc investigation is being prosecuted m this 
connexion, ft is therefore somewhat of a surprise 
to see that in the ca.sc of the sub-surface study of the 
Pershing oil .and gas field, Osage C-oiinty, Oklahoma, 
the author, Mr SV. \V. Riibey, has adoptwl methods 
depending almost ciitirclv on drillers’ rcjiorls, graphic 
w'ell-Iogs, field-statistics, and Ihelilce, rather than the 
more InghU' teclnik.il and certainly more con\incing 
jiiethoils of .stmlv U is open to doubt as to how far 
graplmal mctlKxIs of interpreting oil-well beliaviour 
le.ul to really important evnlencc winch may be used 
as a basis of dedmtioii of subterrarieun conditions 
and as a guide lo lh<j future coiirsi; of developments 
oi the oilfiekl concerned As criteria of geological 
circuinsl.inces, individual or t*ven collective oil-w’dl 
jxTformances are of doubtful value if studied without 
reference to as coinprehcnsi\'e a knowledge of the 
iinexposcd rocks as possible. It is not to be expected 
of file average driller lluit he is Irained in even the 
elenient.s ol lithology, his lerminology is necessarily 
crmic and m many instances untni.siworthy ft is 
for the geologist to analyse and name tlie samjdes, 
just as it IS hi.s liusmess to use those results for precise 
correlalioii l>eU>w ground 'J'liereaitvr, l)\ eoonlma- 
tion ol siK h evKietue and all oUut statistual <lata 
furnished <hiiing tlu’ life-lnslorv ol (mcIi well, he i.s 
in a {losition to sllpp]^■ the oper.itors with all the 
mfonualion iMHcss.ity to ei onuinii.ai deveiojimcnt of 
the as a whole 


Kaim am. in Sum \Ti<-\.- 'riie Rwal Magueiic an8' 
Meteorological Ohserv.iloiv .it Bunivia has recently 
puldislusl. ui V<‘rhamlelmgen No ii, a summary of 
ramf.ill m the uortiiern part of ” Sumatra's (Jostkust,” 
bv Dr |. fhxToma. 'The obser\rttioMs ani mndu at 
tile ollieial ramhill stations and the iigures aie not 
used unless they cover .1 period ol at least 3 vears. 
TIkti' are c8.8 vtationr- available and in .uldition 
11 stations 111 Aijeii and | m 'I'apatuxli. .Montlilv 
and aniui.il results havi- been ealculaled for a 
normal piTuxt ol 20 years M.ips I01 tlu' year and 
for ('ueh month show the areas of ecpml amounts 
of raml.ill for praclicaliv the wliole country, also 
the monllis of maMmiuu and numnumi rainfall. It 
IS <‘stmiate<l by discusMou that a monthly mean 
r.unt.ill c;dcula{ed from 3 ye.irs' observations may 
dttler lo the extmU ol 40 to 50 per cent, from the 
average obtaiiux.! from a long senes ol ohscrvaLions, 

! Nay 35 vears. m the (.use of 10 ytsirs' obseivations, 
j the (levialions an* reduced to alxuiL half that value, 
j Tor 30 vears the tiitference irom tlic 35-ycar normal 
IS only 3 per rent 'Tile ramtail uuTeascs from tha 
coiLst to the mounlams. the annual map showing^ 
general rainfall of about bo to loo indies near tin 
north-east coast to about 150 to 260 inches 
mountains. An annual average of 2G3 inches is 
at Bandar Baroe, 'Tlie rainiest season is Octobei^^ 
November, with a secondary maximum in'April^and 
May. The double tropical period.s of rainf^iU are 
scarcciv disturbed by tlie monsoons. The rnjnimura 
rainfall occurs in F'ebruart' and June. Statistics are 
given of the monthly and annual amount and fre- 
tpicncy of rkinfall at all stations. More than ordin¬ 
ary intcTftSt is associated with the carefully worked 
results since Sumatra is divided by tbe equator and 
falls about equally ill the Kortbem and Southern 
Hemispheres. Such qiscos^hs of ^ highest 

vdue to the world’a meteotc^firv. .! - l ' ■ 
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Heat Conduction in Liquids. —In the issue of the 
Proceedings of tlic American National Academy of 
Sciences for October 15, Prof. P. W, Bridgman, of 
Harvard, gives a summary of the result^ of his 
measurements of the heat conductivities of 15 liquids 
at 30® and 75° C., and at pressures up to about 12,000 
atmospheres. 'J'he liquids were placed bctwi'rn two 
concentric metal cylinders, tn the nin(?r of winch heat 
was communicated cleclricaily and the »litfcren(» of 
temperature of the two measured. For all the liquids 
tested, with the exception of water, the conductivity’ 
decreases as the temperature n.ses, an<l increases with 
rising pressure, h'or thi* more aMnprei.si!)le li(jni<ls 
the conductivity at a pressure of I2 ,o<k) atnurspheres 
is nearly three times tliat at atmospheric pressure. 
If the transfer of energy fr<»m molecule to moJecuU* 
is assumed to lake place with tlie speed o of sound m 
the litjuid, tlie thermal coiK!ucti\’Jty should be 4u/d*, 
where d is tiie distance apart of tlie lenties nf con¬ 
secutive molecules 'I'his n'lation is shown to U- 
satisfied approximati'ly. 

^ Firing with Pui.viuiibi-.D Coal and P.i.ast 
Furnace Gas —Thi‘ firing of t'oal m a pnherised 
condition, that is. go per cent through a loo mesh 
screen (100 holes to the hru'ur inch) and (>5 per cent 
through a 200 mc.sh, is attiaclmg some altenlion in 
Great JJntaiu In the T hiited States about 30,000.000 
Lons ot coal per annum is being burnt m the pulver¬ 
ised coTulition, {hiefiv m the iron and steel, cemenl, 
and glass ludustneLv Snue i<i2o the rapid growth m 
the ajiplication to steam generatHui has ix'en remark¬ 
able, ami \'ery soon about 3,000,000 tons j)er annum 
will be absolved m this one operation, althougli little 
or uo])n)gress lias so (at* been made in (Ireal Fniam. 
One advantage ol puhenseil coal is that it wiU work 
in eoiijuuUiou w’lth blast furnace gas In tlie opera¬ 
tions ol the bla.sl fuinact' a large volume vd low-grade 
gas IS given off, averaging oo-J 10 BTJi F jier cidue 
foot, with a (omjxwiiion ot alKuif per cent carlKm 
monoxide, 5'i‘ jier cent carbon dio-xide. 2.I per cent 
hy'drogen, | per cent metbane, and boF per c<ml. 
nitrogen a nili' tlie surjilus gas js burnt on very 
crmle imes under sli-am IkhIcts. and bet.mse of the 
great tiucliiations in liie supply, generally coal has to 
be used as an auvihary fuel. This gives had results. 
Since It IS dillicult to keep jxicc with tlie variations 
in tile gas supply. For tlu'se conditions, however, 
juilvensed fuel is good, since it is almost as easv as gas 
to regulate and iuljnsf. and can be -started u)) or slmt 
down 111 a few mirmtt's. A gorxl I'xarnjile of this 
principle is the huge Fiver Uouge power plant of the 
i’ord Motor ( o. at Dearboru, Detroit, when* 70 per 
cent, blast furnace gas and 30 per cent, pulverised 
coal is burnt without ihificulty. It lias Ixicn stateii 
that by neglecting tliis means of utiksing bbist lurnace 
gas. Great Britain is at present wasting more than 
1,000,000 h.p. 

Thi: Ivak'ih’s Electrostatic I’iicld—I n the 
September issue of Tefrcslnal Mu^ueliam and Atmu 
spheric Elecirkilv, Dr. S J. Watichly reviews the 
evidence now available as to the daily variation of 
the potential gradient in the air over lioth land and 
sea. The land observations were made at nearly | 
20 stations between Cape Thordsen in latitude 78'-’ ' 
north and Capo Evans in latitude 77'’ south, and the 
ocean observations on board the magnetic obseiVing ; 
ship Carnegie iiy,thi Pacific,' Atlantic, and Indian’ 
oceans. Dr. Mauchly finds th^t as a, fifst«approxinia- 
tion the'gradient varies daily, jfrom' 80 pr gp volts per 
metre at 4 o'clbck, to aid ■orritt^'.volts pof metre At 
18 o'clock Greenwich, mean' l^d and sea 

stations. 


magnitude of the daily change and of tlie time at 
which the maximum gradient is attained, with the 
season of the year and with the locali'ty, but these 
are not sufficient to invalidate the general conclusion. 
In mid-Pacific and at land stations during June and 
July, a reduction of tlie amplitude of the daily change 
makes it evident that there is also a 12-hour wave, 
but the observations are not vet numerous enough 
to lu.stify conclusion.s being drawm as to its nature and 
it.s generality. 

Synthesis of Hkn/,knk. —The classical experiment 
of Berlhcloi on the polymeri.sation of acetylene to 
lH*ii/ene, made so far back as 1838, was a fundamental 
synthc.sis of Iwn/ene, and is stiU ipioled in the text¬ 
books. 'J'he yield of beii'^eni* and allied hvdrocarbons, 

I lunvever. was so small tli.it much cxpcnmenLal skill 
was necessary to ])rove their presence. The results 
were not greatly unproved by the use of catalysts, 
the mam action in all cases being the decomposition 
of th(‘ ac<ilylene into its elements. In the Comptes 
rt-ndus of November 3 of the Pans .\cadeiny of Sciences, 
N L). Zehnskj' describes expferiments on the poly¬ 
merisation of acetylene in the presence of activated 
wood charcoal at 040" to O30" C. Under tiie con- 
ditio.^s described, more Mum 70 per cent, of the weight 
ol the acetylene passed over the charcoal was con- 
vertixl into lujutd products, b’rom tins liquid 
absiihitely pure synthetic benzene {303 gm} was 
obtained, and oMicr substances isolated from the 
<'<)iul(*iis<ile indtidod tobume. />-xv!one, slyrol, indene, 
naphllialmo, Ihioreiu;, and antliracene. 

ScoTT-Sin.L M.ariM' KN(jiNiis.---.\ great deal of 
<‘Xpenmcmal work on 1I11* Still engine luis now been 
(lone by Messrs Stolls’ Shipbuilding and Engineering 
Company of (>r('i*noi.k, and llioir experience has 
enabled the linn to ('onsidur tiie application to 
a('(ual A-essd.s. 'PJie in s Dvlms is now fast approach¬ 
ing (oinplelion, and is the first m which a Jarge-scale 
inslaJIalion of S(oU-Still engines luLS been fitted. 
In this sy.stem tiu* cylinder on oiu' .side of the pi.ston 
15 used as an oil ('nginc {Iwo-slroke. Die-sel cycle) 
and on Uie other side as a steam engine. The w-ater 
m tile laclo'ls is kepi at working steam pre.ssurc, 
and any lieal passing tlirougli the cylinder walls is 
ustd to genorat(' ilcat is also rcc'overiid from 

tin* (“\liauxt gust's bv niouns of a regt'iieratrir, and also 
by a Ic'ed he.iter Ylic in.s. Doltus is px) ft. long and 
has a (lisplacenieiitof 11,050 tons 'riu* total pow'er of 
2300 h.li.p. IS divided between two main engines 
of four cylinders, each 22 in dianieter and 3b in. 
sttolo', and nmmng at 113 to 120 levs. }>er min., 
giving aslnj> speed of about 11 knots when fully loaded 
I under .service conditions Steam is generated at 
i about 140 lb per st| m , and is first employed at the 
! iMiek of the piston in one rylinder acting as a liigh- 
I pressiin* pisUai, ami tlien is taken to the other three 
eylmtlers, which together ml as the low-pressure 
cvhnder. Olfuial trials of the engines have been 
matlc by the Marine ffil haignu' I'rials Cc»minittee 
appointed by tlie Institutions of Mechanical luigincers 
and Naval 'Architects, 'f'heir report has not yet 
been issued, but the following summary is available ; 
Average meaq ctfectivc pn'ssure, oil engine, 77*8 lb. 
per sip in.; averagt' m.e.p. steam cycle referred to 
oil engine volume, ()•() lb. per sep in. ; total average 
m.e.p, 84*4 Ib. per s<]. in.; revs, per min., 122 ; 
total indicated horso-power. 1423 ; brake horse-power, 
.1251; meclianical efficiency, 87 8 per cent. ; oil 
•Coasumptioa per b.h.p. per hour, 0-336 1b.; .steam 
' evajwatad per hour, 2400 lb. An account of the 
engiac, with photographs and drawings, appears in 
'Engineering for November 23. 
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The British Empire Exhibition, 1924. 


YY’inESI^KEAl) interest througiiout the British 
' Empire and elscwhcnt was aroused by the 
JTn})CTia1 ( onference, attended by statesmen and 
representatives from the roastituent parts of the 
Ivmpire, wliich recentiy concluded its sittings in 
London. Among tlie subjia'Ls dealt with at this 
iiisloric gathering wji^. tiie natural resouucs of iJu* 
Empire and their ev]i]oi 1 ;LtK>n. and practical expres-sion 
to many of the ^loiiits rasst'd will he given bv the 
iSritish ICmpire J'lxhibUioti to be held next year at 
^V’<•lnbIe^• iiiirmg llie smumer months, tnini April 
until (ictober, the Exhibition will be a <<'nlre of 
attraction 1 [ironghodt tlic British Jvinpiie and imitxd 
tlironglioui tile world. J'he nmm'ihate obfeil will 
be to fnrnisli a ih.spla\' of the natural iesf>urces of the 
conritrie.s of the Jtrilislj J.mpire ;u)d the .Ktivities, 
industrial and social, <>) llu-ir peoples; iht ulterior 
motive IS the jiroinofion ol Imperial irarle In effeit, 

It shouhl ho an impressive sj«‘(.ta('le deinonslratuig 
lh<- progrc.ss ot eiv!i!vibr»n 

'I'he bchenu* for ,i Biifisii iMiipire Jvxhibition was 
put forward m i<ii^ liv the late l.f)id Stiatlunn.i, but 
It was not iiuUl r<}i<i that definite slj-ps were lakpii to 
promote siicli an exlnhition. \ j)rovis!onal comimUiH* 
fioctirod the approval of liie lioard of Trade, (he King 
gr.'ieiously (onsented to he<ome patron, and m June 
I<120 the ]m»ject was tormally huimJietl at a meelmg 
held at tlu' Mansion J louse 'Die Ermce ol W.des 
becaiiK! prosidenl of the gem-ial coiniinltce. and in 
riccember lo^o an Acl oi l';uli.nm‘nf was passed 
aulhonsing the (ioverumeiit to eonlrilmii- to the 
guanuitee fiiiul, .nut the Dominions OviTse.is were 
lonnaliv mvitetl to lake jiari ni (he Ivxhibition A 
site of 150 acres, since nuTeaseil to -loo actes. was 
selected at W'oinbley. and woik wascommemed. 

I'he magnitude ol the part m the hAlubilum winch 
will be taken by tiie Doniunons (.fvemeas can Ih‘ 
gathered front the following figures: at tlie Paris 
KxJiibition of looo, tliev iia<i Oo.ooo sq ff. . at the 
White C’lty m Eomlon m looS. iio.ooo st] ft . at 
\\'enil>lcy thov arc iiavuig 000,000 jtMi.om) s(j. ft of 
sj’ace. Most of llui Domimons ,ire building ^lavihoiis 
to display their cvliibits, Australia is spending a 
quarter of a million poiimls on ils <hHj>lav , the 
Jildiaii Ivnipire, about 107.000/.: \ev\' Zealand, a 
inmnnum of 00,000/ ; .md the other Domimons. 
amounts in accoidaiu e vvitfi tlieir size 'Die building 
for Australia alone covers i^o.otio m[. ft, while the 
Governincnl of India Juisovciqiieil loo.ooosq ft 

Otlier noteworthy buildings within the grounds are 
the I’alaces of Industry <u»l Machinery, and the 
agriculture section, which will iioiise the Home 
Country exhibits, and a building for tJie conferences 
which arc to be an important fcatureol the Exlntntion, 
To turn to a iigliter side, then* is a sj>orls .stadium 
about one and a half times the si/e of the Coliseum 
atBome, vviiich will actommodale 125,000spectators, 
and an amusement park where the u.sual exhibition 
amenities will bo prov uled. All Ihe princijialbniklings 
of the lixhibition are ol a permanent and suL»>lantial 
nature, and it is hoptnl that the site will lx* the home 
of fiitiin* large-.se.ile c\hibttion.s. 

TI10 Britisii Empire Exhibition is jlsi’jf of the nature 
of a company, and the funds necessary for tlie 
organising work and construction have been advanced 
by banks on the security of the guarantee fund. U 
is hoped that the receipts fnim gate-money, sale of 
space in ihe Ivxhibition. and other sources of revenue/ 
will render' it unnece.ssary to call on the guarantors. 
2\t ihe cIo.se of the Exhibition, llio property will be' 
vested in a body of trustec.s, to adiniyiister as a aite^ 
for exhibitipna, and any profits obtained, subject lo ft" 


first charge in favourof the guarantors should it have 
been neefc-ssary to call upon them, is to be devoted to 
public objects. 

Jn order that the Exhibition may fulfil its pmpose— 
to {lisplay the natural resources of the British Empire 
and the activities of its people—-it is obvious that a 
wide range of exhibits must be included. To all, the 
general condition is attached that, if manufactured, 
they must have been manufactured mainly within 
the Empire, or, if raw materials, they must have been 
prixluccd within the Empire 'i'o organise such a 
va.st and varied collection is a task of no mean order. 
For this purpose the cxJnhits have been divided into 
10 sections, 45 groups, and 150 classes. Among the 
.sirtKm licailings are foot!, which includes agriculture, 
fisheries aiwl food prodnets , raw materials, including 
jinncrals and foiest prcHlucls ; education, science and 
art, inciiulmg the scveial grades of education and 
human, animal, and plant diseases of the tropics. 
Croups in other sections arc devoted to aeronautics, 
1 <‘legrapiiv ami tHc']>Ijcmv. dicnncal plant, dyes, 
mstniments, hygiene and sainlatioii, and social 
economy M<»rc than tlurtv coiinuittees have been 
npjxmited, cadi consisting ot experts in .1 particular 
subpicl 01 branch of imlustrv, to deal with tiie exhibits, 
in some c.ises, the organisation of exhibits lias been 
undertak<‘n bv recognised triule as^oi latiuiis , c n Iho 
lintisli l•■ngmccIs' A.ssocialion i.s arranging tlu‘ geiuTal 
engnns'inig section, the Jirilish Jvk’c.tncal and Allied 
Manulav turei-s‘ Asscxiatiou tlie uiei.trical cuguieermg 
seifnm. the Societv of Motor Maniiiacturers and 
Tiaders the motor transport .sedmii, and llu; Associa- 
tnm ol Unlisli ('InMun.d Mciniifaclurcrsi tlie chemical 
seilion. Eure Micme «'\hibitfi arc being airanged by 
LIk' Koyal Soiiel}' and tin* Associalion ol ifntish 
(.‘lieiincaJ Maimfacliircis, the KiUer body having 
niulcrtakcii ‘he whole of tiie pure chemistry .side 
'Die (-henneal section itself will be a sclt-coutiHned 
JiaJl with about .jo.ooo s<j. ft of Jlooi space within the 
i’.ilacc of Indu.stry, and tlie chenmal imimitai turtTb’ 
association is spending loo.oou/ oil iL. The bulk of 
the space vvill lx* devoted to exlubit.s from the leading 
iiims of chemical manufacturers m Great Jintain, 
wimli will bo arranged roughly m live groups: (i) 
heavy chcimcals, {2} dye.stuifs ami mlermediaU-s, 
(4) line chemiculi,. (.1) so;ip and perfiuiiery, and (5) 
scieiililic. One .small section wiliiin the Chemical 
I Hall. 2500 sq. ft in area, will be devoted to pure 
i chemistry, and it is hoped to demonstrate here the 
b(xly oT scientihc research on which the chemical 
mduslrv' of Great BriUmi rests. The organisation of 
the scieutitic section is in the hands of n committee of 
representatives of scicntilic societies interested which 
was rtx;orde<l in our is.suc of November 3, p. 665, 
Tins coimmltec and the Eoyal .Society's conimittco oa 
scientific exhibits have three memtiers in common, 
ami in tius way it is hoped to avoid overlapping. 

It will not be po.ssible in the space available for the 
scientific section to attempt a complete, staring 
exhibit illustrating the achievements of modern 
chemistry. The diflicully is to be overcome 
providing a succession of exhibits which will follbw 
one another during the period while the Exliibition 
remains open. E'or this purpose, the subject .baft 
Ix^en broken up into a number of sections or branches, 
and ‘distinguished authorities in the various branches 
are arrahgifig ftpprbfitiate displays .which, will be 
•"staged” 5n 'succeftsjio^.. tWs names of 

those wlw have agreed'id act in .this qapacity was 
given in' ^ »P- • 

connexion with action, a 

jimabjftTpi nature 
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and purpose of the various exhibits will be available, 
and it is hoped to be able ,to publish a volume, each 
chapter of which will be contributed by an authority 
on the subject discussed, recording in more technical 
language the state of chemical knowledge at the time 
of the Exhibition. This volume should be a veritable 
milestone in the lustory of chemistry, and should 
prove a source of information and inspiration for 
scientific workers for years to come. 

The onus of the success or failure of the whole of 
the chemical exhibits has been accepted by the 
Association of British Chemical Manufacturers; and 
now that arrangements are nearing completion, the 
As.sociatioii has adopted the courageous policv of 
giving wide publicity to its <loinqs. Statements have 
been issued to the Press, and scientific journals with an j 
intcrc.st in cliemistrv have hcoii jirovided with more 
detailed information This has doubtless done much 
to arou.se interest, especially in the scienlilic worltl, 
in the display vvliuh is to represent chemistry and 
chemical in<lnstr\ at W’cmblcy. 

The Royal Soendy’s committee on scienlilic exhibits 
at the Exhibition is fac(‘<i with a dillicuH task ’Plie 
progress of British science in all its branches, with llu* 
exception of chemistr)- .mil allied parts of jihysics. has 
to be demonstrated impressively .nul <‘ttt‘clivcly in u 
.space of 2200 sq. ft. bv mivins of a grant from tlu* 
Government througli tlu* Deparlment of Overseas 
i’rade T-bire again the JjcUi has Ixton ilivided up into 
a number of parts, each ol which lias been jnit into Uie 
hands of an aulhoriti*. 'I'he first dassHicatinn consists 
of a primary group (inalheinatics, astronoinv, and 
physics), and’ a secomlarv group pn<'leoroU>g\, geologv, 
metallurgy, engineering, and .teronaii(ics) Jn each 
subject there will be («) exhibits ami demonstrations 
illustrating current resi'andi, (6) instruments, and (c) 
historical matonnl. il space penmts. InstrunuMils will 
be shown mainly from tlu* N.ilicmal Plivsical Labora¬ 
tory and tile leading iiistrinnent makers, wlulc the 
historical nuitenal, unisisUng of jiortrails, historical 
apparatus, and so on. will be diav.n mainly from the 
Science Museum and the Koval Institution 

In organising t!ie pure science exhibit, the .’iim of ' 
the Royal Society's comnultce lias been not to show a 
mere group of apparatus, but to taki- some umv law 
or principle, to trace its history, and demonstrate 
th<* consequences ot its discos crv. ’rims, to gne an 
example, one senes of exhibits will illustrate the 
discovery and subseipieul history of the electron. 
Starting' from the work of Sir William Oookes, 
illustrated by some vacuum tubes .showing the 
cathode rays and the other consec]uenccs of an 
electric discharge in a vacuum, we shall pass to the 
researches of Sir J. J. 'Ihomson and the discovery of 
the electron as a delmitc entity moving with great 
velocity, carrying a fixed charge of negative electricity, 
and having the .same mass whatever be its source. 
This work leads on to the discharge of ions from hot 
bodies, and the early experiments of (bilhne and tlie 
work of O. W. Richardson, on which most of the 
known laws governing that discharge are ba.sed. 
Then will come the original experiments of Fleming, 
the phenomena observed in an electric lamp, the dis¬ 
covery of the themiionic valve and its use as an ampli¬ 
fier of wireless waves, and in many other directions. 

vThe National Physical Laboratory is responsible for 
a section ofi measuring instruments, illustrating much 
of its important work m the maintenance of standards 
of all kinds—^thermal, up to temperatures of 2000® C.," 
and eleptrical, frdm the currents and vbltages used tn 
ordinary practice to those if radio of som^.: 

500,000 Bfcond. Oa the'Jagineering side there 
will be eioubits to,vCli$4^te recent work on ti» 


fatigue, and the nature of the relative motion of 
tlie molecule.s of a crystal when subject to strain. 
Wherever possible, the exhibits will take the form 
of demonstrations, the whole object of the committee 
being to avoid a “ museum " of instruments. The 
biological exhibits will be selected to indicate some 
aspects of the progress that has been made in zoolog)-', 
botany, and physiology, and the varied nature of 
modern researches in these subjects. There will also 
be exhibits showdng recent results of the study of 
adaptation, variation and hcredit)’, sc.x-dctcrmination, 
the phvsiology of devclopmenl, etc. 

Finally, arrangements arc being made for a series 
of short lectures by scienlilic workers in connexion with 
the Exhibition. In short, .in attempt is being made 
to present pure science to the world as a living and 
progressive .subject, ami to demonstrate the high value 
of the work vvhicli lias been earned out and is still 
going on in the scienlifie lalioratones of the Empire, 

In .iddition to these jnirely .scientific exhibits, theie 
will be sectional i-xhibits dealing witli the ajiphcation 
of .science to industry. The.se.will be in the hands of 
aeomnnttoe of the Department of Scientific and In- 
diistn.il Kcse.ircli, acting on behalf of the various 
Rc.s( YKh Associations Such exliibits will be grouped 
with their rel.itcd imlustnes, which will provide the 
necessary funds as part of their general exhibits. 
GoviTumenl research organisations will not have 
sejiaialc exhibits except in so far ax they illus¬ 
trate the woiking of jxiTtuular indn.stnes such as 
nnmiig ami agriculture , Ihoir contributions will go 
willi tlie pure science exlubit organised by tlie Royal 
Soricly cominiltoe 

Keference was made above to wh.at luas' be tunned 
a (‘ojigiess ilall, whicli imiinles four conference halls 
with af)j>roj>ndle commit lee rooms, etc., capable of 
.seating 2112. 550, i ho, ami 150 persons respectively. 
A small committee, nndci the chairmanship of Sir 
Lawience Weaver, is making arrangentpnts witli 
various bodu's winch .nre organising conferences to be 
hehi at the Exhibition Among thi* nuniorou.s im- 
jiorlant gAthenngs wlncii ]ia\-e already been lixcd, wc 
may mention the foilow-ing : an Empire .Mining and 
Metallurgical congress under the presidency of 
VisoomiL Djng of Wraxal), organised by the Institu¬ 
tions of Mimng iCngims'rs am! iVtroleiimTeehnologists, 
the Mining .AssikuiIiou of Great Hritain, thu Iron and 
Steed Jnslitule, (he TnsLituLe of Metals, and the 
National IRsleration of Iron and Steel Manufacturers, 
to Lk“ held during the first w'cek of Tune; a textiles 
confereni'e. organised by the Textile liislftute, during 
the second wi'ek of June; a World Bower icmference, 
orgaiii.sed by the British Electrical and Allied 
Maiiufaclurers' .Vs^ociatioii, during the first and 
setonil wee.ks of Julv; a Museums conference, 
organised by the Museums Association, during the 
third week of July : and a conference 011 Science ami 
l..aljour, orgaiuM'd bv the Bnlish Scieiue Guild and 
the National Joint Conitci! of 11 u‘ Trades Ibuon 
Dnigressand the Labour I’arty, on May 30-31. These 
conlercuces will lie an imporLant phase in the activities 
associated with the E.xhibition, and the exchange of 
views promoted will have efiects of world-wide 
.significance. 

Thc'Britisb Empire Ivxlabition at Wembley next 
year will, it is true, be an epitome of the products 
and the activities of the British Empire. Rightly 
organised, it can be more. It can show the people of 
Great Britain* of the British Empire, and, through the 
^ numerous foreign visitors it is certain to attract, of 
• the , whole world, the progress of industry and the 
purely scientific work on which all industry is based, 
m turning to man's' need and comfort the natpral 
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Variations in the Level of Lake George, 
Australia. 

N iMay j8, 1876. a letter uppoarMl in Nature 
from Canon U. Abbay on the subjiKit of the 
in level of Lake George, in the south-east of 
New South W'ales, whicJi in the past hundred years 
has ^•ar^(•d frtun a small swnnip to a dejilh tjf fret 
or more. We have now n'ceived from Canon Ablmy 
a letter and a diagram sliowmg the variations of Jev<*I 
m the lake from J8J7 to rtji8. '{'he latter, which is 
reproduced in l''ig i, was <irawii from information u>m- 
piled by the late Mr. H. C Kussell, Government 
Astronomer of Now South Wales, up to 190.J, anti 
since that date by the Contmonwi-allJi Meteijrological 
lJurcau. It also shows l!ie " lesulual raintall curves ” 
for (joulburn, the nearest station, an<l for xSyrlncy, 
150 miles distant. A lesidnal rainfall curve is 
oiitaiiu'd l>y linding the «hflerenr<‘ of raintall for 
each year from the -i\ei<!ge for the whole period 
and adding up the <li.‘terem:es for sueec'SMve years, 
so that the hguie plol{(‘(l tor any year repr(“s(“iils 
the total excess or deficit of rainfall from the begmimig 
of observations until tluit year The (.ur\es ^Giow, 
a.s Canon Abbay points out, that ulule lamtall is 


L (Actual level, inches from base) =0*36 R +0*36 S 

The years in which the lake was dry have beei 
omitted from the calculations. The results confirn 
those oBlained from Lake Victoria, that variation 
of evaporation are probably more important thai 
rainfall variations in determining the level of lakes 
and that the rate of evaporation i.s apprcciabh 
greater when sunspots are few than when they ar 
numerous. 

The diagram shows that the rainfall at Cioulburi 
agrees fairlv closely with that at Sydney, but if th 
rainfall at several station.^ over the lake basin ha( 
bieii available for a long pi'riod, there is no doub 
that tlie airrelatioii with their average would hav' 
been appreciably higher than that with Sydney 
rainfall. It also appears tJiat tlie evaporation a 
J-akc (ieorge is not dotennined by sunspots to th 
same extent astliat at Lake NhcLoiia. As ('auon Abba;; 
points out, till’ frequenev of west and noith-we.s 
wiiid.s would be of gieat importance m thi.s con 
Tiexion, an<! this would fie governed by tlie pressur 
graihent between, sa>, Meibomne and linsbanc. 

Ill i«75 ('.inon Abbay thouglit that the rise in th 
lake, whiih had priHroeded fairly stCtUhly from abou 
i8p> until that dale, was connected with the dc 
sliuctiou of “ husli,’' allowing the lainfal! to nn 



evidently an inqjortant factor in the level of the lake, 
there must also lie other mfluences at work 

Tlu* lake LS without outlet, and we may .ictordingly 
regard Us clumges ol level a.s determined by tlie 
balance between tlie rainfall and ev.ijHiration in its 
ba.sin, the loss by se^Ojige prob.iblv being negligible 
As a measure oi raimall thi* Jong seru’s of olisiTva- 
tinns at Svdnoy has been enipKived fiom (lie com¬ 
mencement of the ollieia! obsi-rvatioiis in 1840. The 
question of evaporation is more ililhcuh, but it has 
recently boon found that in the (Vnlral .African 
lakes, Victoria and Albert, the amount of evajioia- 
tion bears a very cIo.se inverse relationship to the 
number of sunspots, the correlation aiefticunit 
between lake level (Lake Victoria) and sunspot 
number, after ehnunatiun of lainfali, bong as high 
as +0 90, and much higlier than the correlation vviUi 
the average rainfall m tlie basin. In the c,ase of 
l..ake George, a few years ol heavy rainfall and slight 
evaporation result in a con.siderable rise of level, 
and if they were succeeded by a senes of tlry hot 
years the lake, level would fall gradually until it was 
dry or until anotlier wet penoil supervened. It was 
accordingly found best to correlate the changes in 
level between the beginning and the end of each 
year (L') with Sydney ramfall (R),f and average 
sunspot number (S), during the same year, and the 
following results were obtained : 

Correlation between change of level and rainfall; 
influence of sunspots eliminated : r— +0*35. 

Correlatvm l>etwcen change of level and sunspots ; 
influence of rainfall eliminated : f ~ +0-39. 

The regression equation is : 

L‘ (in inches)=0'96 R (in inches) + 0-43 S (Wolf’s No.)t. 

The -corresponding equation for^ l^e Victorjjb 
Central Africa, Vas: ' 0'/ 5 "' -.-.v* 


into the basin with httle loss, but the subsequen 
fall in level showi'd tiuit tins could not be the cause 
.sinCjS the destruction of llu* hush cnntinucfl whil 
the level of the lake was ialliiig. The nineteen 
year ucnodicity which has been advocated m con 
iicxum with Australian weather occurs in the lak 
levels, though not very definitely, and there is als 
an I'leven-year pcnodicitv lonnected with the sun 
sfK»l ellect Tlie two chief maxima in the leve! 
about 18.^1 uu<l 1875, and tlie two chief periods whe: 
the lake was dry, about i8.}H and i<>o5, are separate' 
by intervals of 54 to 57 years, and may repre.sent 
<ju«isi-])erKHhcity of about 56 years caused by th 
mterlerence of tlu'sc two periodicities, but weathe 
cycles are treacherous things, and it would not b 
Safe to Imse a forecast on them. C. E. P. B. 


Geological Progress in India. 

IT is satisfactory to notice that, in spite of financia 
* stress in India, the (rovernment has continued t 
add to the staff of the Geological Survey, which, witl 
the recruits recently selected, now includes 2G out 0 
the .sanctioned 30 officers of the senior grade, Th 
progress of work also during the last few years, sine 
the return to normal duties of those officers who’wer 
on active service, has resulted in an approach b 
completion of many lines of work that had been fo 
, some time necessazny left indefinite. Among thes 
' the classification, of the Tertivy bieds of Burma, am 
their correUtioa with the Tertiaiies pi Western Indi 
and tlie standard st^ati^phical scale of Europe, ar 
now showing distinci sigia of stabUityi. ' J 
The untimely death of ■E..VT^e|]Kttg TNatusi 

Ht 505^ preyoitaiheeoiQ^eaPLzK xhe heav; 
. bu 
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the papers which he has published already, together 
with the work especially of Dr. G. de P. Cotter, are 
sufiicient to permit of a satisfactory classification of 
the Burma Tertiaries, the correct correlation of which 
is of great importance to the petroleum industry of 
the province. Of the distinct steps forward, one of 
the most important has been recognition of the 
precise nature of the lateral variation in facies, 
especially that from north to south, in conseijncncc of 
the progressive rise and silling of the nieridumal 
marine gulf which cxi.stc<l lo the east of the Arakan 
hills in early Tertiari’ times. Extended niap3nng of 
the formations shows how freshwater fomiations in 
the north pass southwards into b(xls of marine origin, 
wliile estuarine an<l hitorul bt'tls pas.s mio Ihtise of 
more settled manue origin. 'Ihe jiapers of l\U*ssrs 
Vredenhurg and Cotter pnbhsiusl in the K<s.'ords of 
the Geological Survev (vols. li. and hv.) bring together 
the main results of Itiis ^\ork espri'sseil m tabular 
form, and ad<liti()iuil (hd.ul.s just been issut?d in 
a iiosthumons pajx'r bv .Mr Vrt'th'iiburg (vol Iv . 
part 1. 

Tlie correlation of the Thirma ‘rerti.itu's with other 
areas has been liascd inamlv on marine fossils, but. 
meanwhile, most vuluabh* studies of the vertebnite 
remains mcludcfl in fn'siiwatcT U'ds have been carneil 
on by j >r G JC. Pilgnm. Most of tins b.is hism m 
connexion witli tiu* younger 'lerti.ines of the famous, 
but, as il ]Uo\es, lud entirely well-known, loialities 
of the west ami norlh-west. UiH-mU woik m tin' 
T’unjal) Salt sliows that some revision ol llic 

corndaliou t.ibles will be ue<Hss,ir\’, and that it v\dl 
be jiossible, when the newly *hsco\ered vertebr<ile 
remains are studusi, to correlate l>v diiect fossil 
evidence the lower and middle Siwahks of the Salt 
Range with those ol tiie llnuakiva*; 

'liie director's report of the Snrviw for just 

issued by J)r JC. H i’ascix'm the Rivords, d<‘scnl»es, 
besides a summary of l>r I’llgnm's most recent work, 
some interesting results in oilier jiarts of Imlia. m 
addition lo those separalch- noticei) m prevnms page's 
of NATVur Anuing tliese, an inlenMing ihscovery 
oi true (jondwana i oal lias !»ecn ma<le in the Southern 
Shan States, mdicalmg a Inrassic or Klia-tic age, 
corresponding b) n part of the ujijier division (*f the 
Gondwana s>stein in India and some of the coal Ixsls 
of 'ronkin 

Considerabk' additions liave also Ix'cn made 
r«‘ceutly to our knowledge of the Deccan trai> and of 
the dykes through which flic lava aflaincil the sur¬ 
face. Recent work by Mr. H. Walker in the Tapti 
valley reveaks the interesting fact that the river, for 
more than 30 miles in an east-west line, follows a 
fault vallc}', .roughlv parallel to the general tendency 
to rifting which Sir Thomas Hollantl referred to 1^1 
his presidential addies.s to Section C (Getilogy) of the 
Bnti.sh Association at the meeting in Australia 
(Natoke, vol. xdv., September 3. i<)i4, p. 8) as a 
preparatory condition for the outflow of the i)cccan 
lava sheets. 

Another feature of general interest arises from the 
long-delayed analyses of bnnes from the Sambhar 
lake in Kajputana. The economic question which 
led to a special investigation of tliis lake 20 years ago 
arose from the observation of the salt-manufacturing 
officers that the lake showed signs of depleted re¬ 
sources and consequently possible loss os a source of 
Government revenue. The investigation nndertalien 
in 1903 by the Geological Survey showed tliat, while 
the total amotiut of sodium chloride stored in the 
silt rendered nervousness on this account unnecessary, 
there was a possibility that itfb continual removal of 
pure c^oride as. salt and the . consequent increase in. 
the nroDortioa-'of . residual carbonate and sulphate 


among the soluble salts might increase the difficulty 
of customary manufacture bv fractional crystalhsa- 
.tioti. A methodical system of .sampling was then 
•undertaken annually from various parts of the lake, 
and r)r. \Y. A, K. Christie has recently analvsed the 
products. A summari' of his results shows that there 
w’as a small but definite deterioration in chloride as 
the result of ton years' work in extracting salt between 
1907 and loiO. Taking tlie tw'O five year periods lo 
tone out annual variations, the ratio of chloride to 
other soluble salts in the lake brine has dropped from 
8o*o<i ■ i3'‘i! to 85-38 . I ph’. In the brines obtained 
from the sublacustrinc silt the ctirrespondiug ratio 
lias fallen from 8 yiS-f (>'82 to 81-07 : 18 - 03 . \r- 

rangrinents have lieeu made for resuming the annual 
sampling of the bniu^s ; for unless a system be devised 
for rex-ovenug some <jf the other salts, the value of the 
lake ns a source of salt will cease* long before there is 
any approacli lo cxluiiistiim of the total supplies. 

Palaeontology at the American Museum 
of Natural ’History. 

'PIIE n-M'arciios of the jial.t*outological dejiartment 
* of tlie \nicncan Mu.seimi of Natural History 
for the v<-ars loiS lo t<>2r have now been issued as 
a volume, makiug the s«‘\ei)tii m tlio series. In all 
there are Iwenty-tlirei? jxijhts contributed by Prof. 

H. j-'. OslK>rn. i>r. .Mattliew. Dr Gregory, Messrs, 
Granger, Mixik. Von liuene, Miller, Gidliw', and Camp. 
I’rof Osborn <les(Tibes some new Titanotheres, mostly 
jiTumtive forms, from Die Huerfano, and m two other 
jiajiers continu<*s his stmlies on tlio T’roboscidoa One 
IS an account of some American mastodoas, and tlie 
other is inqiortanl as gumg his s-iews to date on the 
evolution, j)hvl<ig<*ny, and elassilicatioii 0/ the elephant 
group as <1 wiiole. Dr. Matthew, m addition, to 
faiinislic jiapers, contmues, With Mr Granger, the 
review of the faunas of the Eocene dej’fisits of the 
Dnib'd St.lies The jiapers bv Messrs. Gidlcy and 
.\lilliT arc fanmstic I'lierc is a series of ten papers 
bv Mr Mix>k on crocodiles, recent anrl extinct; a 
jiapor by Mi. Von llueue on reptilian and stego- 
c<*3>halian remains m the Dope eoliection; and three 
bv Dr W K.Gregory.oncofthem in collaboration with 
Mr. Camp, which are contmuations of Ins sludie.s on the 
l omjiaralive mvology aiul osteology of vertebrates. 

Ill consulering these contributions lo our knowledge 
of paleontology, for the value of which the authors' 
names are a suflicient guarantee, it will be noticed 
that the bulk of them arc coTiliniiutions of previous 
studies, and arc de.signeil to attack definite problems. 
Such, fiir examjfic, i.s the senes bv Dr. tlregory on 
the muscles and bones, when; various parts are 
conijiansl one by one and worked out in a most 
S)rateniatic manner. These papers will form a mine 
for other workers. In the same .spirit i.s Mr. 2Mook'.s 
intensive sliuly of the crocodiles and Prof. Osborn’s 
on the elcpliaiits. 

The volume is a worthy memorial to the energy . 
and devotion of the president and staff of the museum, 
and the museum without doubt gains from thus 
advertisement of its activity. If the publications by 
mcmliers of the staff of the paheontological depart¬ 
ment of tlie,British Museum for a similar period were 
gathered together, it is probable that they would 
make a worthy companion volume, but, being widely 
scattercil in several publicatiou.s, the public has never 
the opportunity to aLscover Ihi.s fact. 

It may further be noted that, in the period covered 
by these communications, the American Museum, from 
its palaeontological department alone sent six expedi¬ 
tions into the field as far as China. India, and Cuba, as 
. well as in the States themselves. 
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University and Educational Intelligence. 

J5TRMrNGHAM. —Thc degree of D.Sc has been con¬ 
ferred cm Mr. C. S. h'ox for a thesis on " The Bauxite 
ami Alimiinous Laterite Occurrences of India,*’ and 
supplementary papers; and on Mr B M Gnlhths 
for a thesis on “The I’hylop.ankton of oi 

Fr<*sh Water, and liu* f-'actois ileternunin}* d'- Occiii- 
rciiee and Conijiosilioii," and supplemental v }*ai)eis. 

('AMnRirxU'.—Mr xS \V. 1*. Stcnui lias been cloitod 
to a followshij') at C'lirisfs Ctillt'ge 

'I'tic sc( ictarysliii) of liie Fkiard of Beseait li Studies 
lias liecoinc vacant by tin* resigimtion of Sir (hsitirev 
liutlcr, now eletted representative of the lunviTsity 
in J^arliaincnt. who luis done valuable work in slecnng 
the new xSelHune for tlie tlegref snecessfullv 

past ceitain initial diflnulties 

It is proposeil, subject to llu* approval of thc 
Statutory (.onmussioncrs, to bring .dl I nni'rsitv 
officers appoinb-d in lie- future uiuUt such jieiision 
scheme us shall lie adojitud liy the Ibiiveisity and 
approved by th<' Coinnussioneis. and furlJuT, lor the 
University to take poucis to ^olue to an agrejupenl i 
with present holders of rniversitv otfu es whefeby ] 
they may conic umlei the genei.il }M*nsion si hiMiie 

It ixS proposed to admit to the pnvili-ges of afliha- ! 
tion graduates of i.eitam othei umveisilies who 
have graduated wutli fiiM-cIass honours without llie 
present rcslrutiou that tiiev nmst have p.issed m 
English, mathemiitKs. .nul l..itin or Greek at one 
ot the exaimnations lemling to their jireseiit degree. 

HoiNliUKriri —f)u Monday afternoon, I)etemlH*t 
10 , the Kt Ifou. S :\l Hruie. I’liiue MinistiT ol tin- 
('onimonwealth oi Australia, \isilerl tlie Unueisitv ! 
and received the Iionoraiy degree of Doctor ol I.a\vs 
Ml. Bruce, was vvannls reteived, especially by .i 
number of Australian students, wjio formed a comp.u 1 
section of tiie audience and who gaM‘ their distinctive 
call, Inaspoeeh innncdmlelv tollowing tliei ereiiiony 
Mr, Bruce eniphasiseil the great n<*ed they toll in 
all the Overseas Doinuiions tliat men ol iiiiiversily 
training should take iin teasing interest m the ailairs 
of their rcspcclivo lounlne.s. Al no time m tiie 
history oi Groat I’nt.uu^t tlie h'mpne .is a whole 
had it been more impei;Wve (fiat the\ should linve 
tlieso men, with all their traditional uh-as galliereil 
in the umversitt , to give ol tiien servues freely and 
willingly to the country and to sei a standard of gnod 
citizenship lie ajip<-aled foi renewed iinitv of tiu* 
jieoplc, and said tlial " a strong and united liiitish 
Kiiipire is file greatest liopc thrie is to dav for the 
future peace oi the worlvl and for the happiness 
and security ot tlie whole ot luiinanity.'' 

-Tlie following appomtiiients have 
liBon made: Mr. A Morrell, to be leiturer in 
radiology ; Mr. G. M illonson. to he Uvtnrer m the 
history of medie.ino ; and Dr. 1> C‘ .^nron, lu be 
assistant-leetiirer iii medicine ^ 

Loniion.- -The following doctorates hav'C been 
awarded: PJi D. {Snuuc}: Prabhatchaiidra »Sar- 
badhikan (Imperial ('ollege Koyal ('ollege of Science) 
for a thesis entitled '* Cy1olog\’ of Osmunda and 
Doodia—Uii the Somatic and Meiotic Mitosw of 
Doodiar —1 ” ; Mustapha Ahmed Abu Zahra (Imperial 
College—Koyal College of Science) for a thesis entitled 
“ Thc Mechanical and Graphical Solution of the Two- 
dimensional Motion of a Olinder of a General Section 
in Viscous Fluid subject to Oaeen’s Approximation ” ; 
Hassan Sadek (University' College) for a thesis entitled 


** Miocene Period in the Gulf of Suez Area, Egypt.” 
Phjj. {Economics ): Emma Annie Winslow (London 
School of Economics) for a thesis entitled “ Budget 
Studies amd the Measurement of Living Costs and 
Standards ” 


Mr. E C Daviks, a distinguished student of Prof. 
R. M Wild at the University of Manchester, has been 
a]>jH)inU*d assistant lecturer in chemistry at thc Natal 
Technical College, Durban, S. Africa. 

SiNi'h our issue of December 15 the following an- 
nouncement.s of the election ol repre-sentatives of thc 
Universities in Parliament have appeared : Gxford— 
Sir Cliarlcs Oman (U ) and T.ord Hugh Cecil (IJ.); 
Wales Mr. G Davies (Lab }. 

Arj'ur\Tioxs are invited by thc committee of the 
University ('ollege Hospital lor the Kadeliffe Crocker 
liHvellmg scliokirship m clcTmalology, llie approxi¬ 
mate value ol which i.s 2H0/., tenable for a period of 
twelve months, to be spent at some place ol study 
oulsule the United Tvingdoin. Further particulars 
may l>e oblained from tlii' Dean, Universilv College 
lIosjut.ll Medical School. Umveisitv Streel, W.C.i. 

'J'lu: New York correspondent of ih& Times states 
that Mrs Montgomery Ward has given 3,000,000 
dollars (.iliout <>0o,^of) to the Nurtli-Westcrn 
Uniwrsttv. Chicago, to create a ineilieal cenlrc at 
the Uinversitv to he udled the Montgomery Ward 
Memorial N'ale University has announced that 
j.<K)o.()oo itollars (about KSo.ooo/) ol llie 15,000,000 
dollars (.ilniut .?,3.p).oiK>/) left to it by llie lieipK'st of 
jolm \V. Sterling will he used to erei I a hhrarv. 

KivciA‘rpmgress in yocationul education in America 
. IS d<‘S(Tibe(l in the sixth annual report ol the Federal 
I Jkiard for Vocational lidueatioii. Tlic enrolment 
j iai siliools .inled liy the lioard has increascfi .steadily 
• fiom r<)j,ooo in loiS to (75,000 m 1022, in 
I whit'll year then total expenditures am()untc(.l to 12J 
I million dollars. The outstanding fealuie of thus 
! (leyclojmK'ut has been the growth of the gimcral 
! confinuatioii schools 'riie mam jmrposes of this 
. (vpe ol school are thc same as those oi the contuma- 
I turn seliools f>n>vidvd lor by Mr Fisher's Ivducation 
! Acl o! i<)i>''' Gf the 48 states, 43 now mamtam jiart- 
time srluHils lor young persons who Juive li'ft full-time. 
slIiooIs to go to work, and 21 have eiuu ted state-wide 
mand.itory or permissive part-time school law's. 
Although (he enrolment in schools of this type has 
inereasi'cl from 53,o<>o m iyi8 to 228,000 m mj 22, this 
number is less than ouc-tenth of the boys and girks 
! 14 to 17 years of age not attending school of any kind. 

I Oiu* notable lusjiect of recent progress in the vocational 
1 seluKil movement is its mliuence on thc regular public 
j day schools ” There is a ne'A- spirit in elementary 
■ eduecitiou . it is tJu* sjnnt of attention to practical 
needs ” C'onversely the outlook of tlie vocational 
cdueation programme is being broadened so as to 
ine.Iude much more than .simply ” specific prepara¬ 
tion ” for the technical processt^ of a skilled trade. 
Some idea of the extent to which employers recognise 
tlie value of continuation schooling may be gathered 
from the fact that al least 25 national as.sociations of 
employers have set up organised systems of training 
for employees, some with endowments ranging from 
2 to 10 niiilioU dollars. The Federal War Department 
has developed an elaborate system' of testing for and 
teachings trades in the Amjy, based on a, policy of 
fitting men not only for effective mi^tary service bnt 
also for succ^ in ciidl’life.: ■ i " • , 
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Societies and Academies. 

J,ONDON. ^ 

Aristotelian Society, Novembpr 26.—Prof. II. 
^yildoIl Cnrr in the cliair.— J. ^V. Scott: The in¬ 
cidence of matficiiintico-pliy.sical sjx.'cul.ation on 
philosophy. Mathematical speculation upon phih)- 
aophical questions is especially forceful at two pl.ice.s 
—the theory of the infinilt: and the theory' of apjx'ar- 
ances and their relation to reality The naive 
conception of the infinite has Ix’en .» common problem 
for phik).sophcrs and niathoniatici.ms alike. Jvanl 
declares that v\e can prove with e<ju.U cogency that 
space or time both imi.st lie and cannot 1«* inlinitc, 
and Galileo points out that an infiniic number is a 
number siicli that ilu' niimhci of numlx-rs making 
it up is llu' sam<‘ as llie number of numlRus making 
up a contained part ol it Philosoplun's and matiie- 
inaliuans alike do not stop at the dihiculty of the 
naive conception, h'or each tlu'rc is a false as well 
as a true conception of mtimfy, and their dohnitums 
are cunouslv alik(‘ 'J'he essimcc ol inlinity consists 
for the nuiihcmaluuui in a certain relation Indweeii 
the whole and its p.irts. and for the ideah.sl plnU)- 
sopher infinity is only to 1 k' ascnbed to wholes which 
arc self-containeil. stu li <is works of art The other 
problem, namely, the probk-ni which of the contra¬ 
dictory apjicaninccs ol a v'ns<‘-peneivcd object is 
tlu* H'al .qijicarance ot the thing, ina\- Iv solved along 
till' same lines IkT.speetncs sum mto a coiitamer 
The unity either ot a tiling 01 ot a seiisnm is the unity 
ol an nilmUude . and an iiifimtnde is something m 
some sense sell coiitanu'd. 

Deci'mber 1, -I’nit T V .Nunn, president, m the 
chair -Jtorotiiy Wnneh • On cerl.uu aspc<ts oi 
.scientitir lliouf.!]i1 ,Many important scientific liypo- 
thesi's embody the assuinplioii that certain pio- 
pcrlies aie lrleIe^allt to each oilier. They m.iy be 
grouped together iireievame iiostnlalcs.’* Thus 
in the (jnantum theory there is an iniportanl hypo* 
the.sis to the eilect that Itie cncigy ol .1 bundle of 
radiation given oil by .ui atom ot in.ittei to the ether, 
divided by the ire<iueii(y with which it niaiiifcsts 
Itself to the .sj)ectro.scope, is alw.iys an integral 
rauhijdc of a univcr.sal constant h. llie a.ssumplion 
States that this ratio h has the same value, irrespective 
ol all plij'.sical <ukI chemical properties of the matter 
which emits the radiation. Also other “ constants 
oi Nature " such as the cliarge carried by an electron, 
the velocity of light, the uiiivcnsril constant of gravita¬ 
tion, correspond each to a '* postulate of irrelevance." 
Kinstem lias suggested a po.stulnie of irrcJevaiKc of 
a .still more radical kind in his assumption that the 
laws of Nature arc invariant witli resjicct to .sy.stcms 
of co-ordinates wliich .satisfy certiiin very general 
conditions. In the generalised theory of rchitivHy 
these are the Gaussian systems 

Royal Anthropological Institute, November 27.— 
Mr. H. J. E. Peake in the cliair.—E. H. Hunt: 
Hyderabad cairn burials and their significance. 
Cairn burials with stone circles are found scattered over 
the whole of South India. Their numbers indicate 
that important persons alone could have received this 
form ol burial, and the civilisation r<miesented must 
have held full sway for a prolonged period. Pots 
are found inside and outside cists. Body positions 
are commonly " contracted," though " extended " 
and " um ” burials are found, and bymt bones. 
Iron is found constantly, but iron aSords no evidence 
of date in Indio, Surface denudation of more than 
fifteen* feet of hard soil in places and disintegration 
of granite slabs in the. absence of salt aford evidence 
of considerable, age., History, sho^ that these 


burials cannot date later than Asoka in any case. 
Vedic writings are silent. There is a curious series 
of similarities with early Egyiil: (1) Cultivation by 
irrigation ; (2) orientation of grave,s ; {3) burials ; 
(4) jKiIishcd black and red pots, red pots on ring 
stands, and pot marks, v.f^. the "KA" mark; (j)} 
lapis licads, a stone foreign to Egypt, and probably 
also to India. Parallel with these resemblances an 
equally striking scruts of differences can be made out, 
such as the alisence of stone circles in Egypt, though 
iKiuldcrs abound 

Dcccnilicr -H. Balfour. Gn certain nsjieets of the 
technology of the Nagns ol .Assam. The field-observa- 
tioiis recorded were mad<' (lining a three-months tour 
Ihiotigh llieNaga Hills m company witli Messrs. J. H. 
Hutton and J I’ Mills, resident olficials of t)ie I.C.S., 
in the winter of 1022. during wlucli some 50 or 60 
native vUlagc.s weic visited 'Hie prevailing system of 
“dry " cultivation by jhumin^, as contrasted with the 
elaliorale intensive system ot “w('l ’’ lerr.icc-cultiva- 
tion practis<xl almost exclusively by the Angami, has 
h.ul dewuslatmg efiet-t.s upon jiniglc-giowth. Among 
the Ao Nagas, when fire-making is jiractised for 
<liviuation or taking omens, it is not necessary to 
obt.'Viii .1 spark TIjc ordinary process is followed of 
sawing a bamboo thong round a.stick, but the latter 
need not l>e split as it invan.ibly is lor ordinary fire- 
making. When the tliong break.s tile broken ends 
are caiefiilly studied, riud iiic omen is taken from the 
nature of tlu* tractiire 1 Jus use <jf an unsfjlit stick 
tor divination has not before been recorded. A type 
ol lish-lrap is nse<i, not liefore described from the 
Naga lIiHs, t!ic chief interest of which lies in its 
almost continuous disjier.sal from this area through 
the Malayan and liulonesian regions to Melaucsita, 
allordmg a v.iJiiabU' cultuie-link between the extremes 
of its geographical range. This culture-hnk is further 
emphasised by the loom and by other items, which 
together throw light upon the route followed by 
cnlturc-dispcrsal within this wide luea. 'rUe carved 
“ figure-heads ” embullislnng tlie iiuge moiuixyle 
dug-out gongs of the Ao Nagas arc conventionalised 
representations of tlie he.ul ot the watcr-bufTalo. An 
account was given of “ bull-roureis,’' recently dis- 
(ovcretl by Messrs. Hutton and Mills to exist in this 
region 

Royal Microscopical Society (Industrial Applica¬ 
tions Section), November 28 —Sir Kenneth Goadby 
in the chair. - - J K. Barnard : The. characteristics of 
a microscope for geiuTuI and special purposes. The 
tests for miichanical idficiency that should be satisfied. 
—S. H Browning : The application of the microscope 
to uidustnal discuses — C. A Newton : The micro¬ 
scope in the examination of condenfied milk. If a fUm 
of swwtcncd condensed milk be examined at a 
magnification of from 50 to 100 diameters, the sugar 
it contains can easily be seen. The sugar crystals 
afford an indication of the good quality of the milk ; 
if they appear clean and well defined, the milk will 
keep well, while in bad milk, or milk likely soon to 
become bad, there appears also an acicular crystallisa¬ 
tion of the milk sugar. Sweetened condensed milk 
in its normal state is too dense or too opaque for 
examination by the higher powers of the microscope 
necessary to observe any micro-organisms likely to 
be pre.sent. Diluting with nine parts of distilled 
water, a thinner film is available, and in the case of 
bad milk it is then easy to see yeast cells (causing 
milk to become " blown "), and other micro-organ¬ 
isms if any are present. 

Linnean Society, November 2g.—Dr. A. B, Rendle, 
president, in the chair.—C. C. Lacaita: The Onosnias 
of, Linnsus and Sibthorp, with a note on those of 
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Toumcfort’s lierbanum.— M. J) Zalessky: CM new 
species o1 Permian (Ismundaceir. An extension <>f 
Jvidsion and Ciwyime-\'uuKhnn‘s work on the anatomy 
of Penman Osmuriduceje from Jiussi.n. Fems o£ 
this nflinity in Permian tunes had a sidid wood in 
the .stem, djifercnliatid into an outer zone of normal 
trachcidcs and an inner < oie of short, wide elements 
'Jill* li'al-lrace, on its outward course, cliangcs fnmi 
mcsarch to cndardi sliurture 'I'Jie amitomy is 
<lesi;ribed in Fiathvptcns thonilmJa/u, (in width the 
stele was ])reviously unknown), in two new sj)ecies 
of 'I'haiuMopfens (/ Kidslom and T (lUivnuc- 
Vau^hanj), anrj in .t new speties ot Zah'sskya {Z 
uraiicu) which may be a vuuu)' state of jC f^riuilis - 

I, Withycombe t)n llu* iumtum of the bladders 
111 UitKulm’to viilf^uns l.mn 'Ihe bladders arc not 
passive Ir.ijis, but (ajitun' ]ne\ bv active movement 
in n'sponse (o sliniuii I h<‘ v.iKe is a continu.iiKjn 
ol Ibe wall , il is two (<lis m IhukiM'ss, and closes 
the mouth coinpicb-ly when its bee marKUi is applied 
to the collar it i <»nsis1s <it tliiee ill-dclined rej-ions . 
marking the litiid oi martiinal Jlap aie lour lapenii}; 
bicellnl.tr hairs wlinli are sen-.oiy The <jnadnfid 
hairs hniiifi tlu' Iilatlder {onstanllv alisorb the IIukI 
within, until cquililnimn is reached Indwcs-n,^ the 
internal neii.itive ]>r<‘ssurc‘ and the osmotic tensum 
which can lie eNeit<-d b\' the ndl ennlimt'- ol the 
liaii's There is now a iimsifleiabli- ti-iision ujioii the 
valve, ti'ndm^; to juill il tnwaids Tins is pievi'iiUd 
by a cushion oi s]K'<iaIised cells witliiii tlu coll.u i 
Only ati iipwau! movenieiit «.m i>»issibl\ lele.ise tlu- 
valve iioni its tatdi. and this is broii^jiit about b\ 
touching he sensory bans 

Eugenus Education Society, i)ccenilK-i i.|—Piol. 
JC. MaeJirule in the ihait -A.'S Parkes • Some 
iisjiects oi rejnodiutum caiiisidered in lelalum to 
cnj^enics. Inlu-renl ciiiislitulion is ol prune import- 
anee from a en^^i-nieal ]ioint ol view, but tlu (ondiHous 
under which reprodiietion lake*? place niav have the 
cftcet ol hinilui); or .MUMHentiniT the devc-lopmcnt of 
tiic iienulilary cniahtu- It lepioiliu iion takes place 
under bad conditions, the tidiest <*xpression of the 
inherited eharaet<*rjsljcs will be hmdeivd I'ondilious 
obtainhi); during; the inalurabon of the Korni cells ami 
durinR tlio gestation ot the lodus constitute tlu* most 
potent ot environments 'Ibe ag<' of tlu* niuthci is 
proliably one ot the most :m]«)rt,mt bictors governing 
the cfticieney ol the secondary sexual oigans of (lie* 
female lor fejiroduction, ami this is especKilly true 
of iirst births. The optnmnn age for repriHliiction 
seems, in the female, to be bel\vei*it twenty and 
thirty years, <nul hist pregnanci«*s occurring much 
after this age arc altemled by great jirobabilities of 
nu.shap 

Cambuiugk. 

Philosophical Society, Js'ovcmber 12. -Mr. ('. T* 
Heycock, president, in the chair.—P Lake: Wegener’s 
Ihoorv’ of continental drift. 

Nov'cmber j(>. Mr. C. ' 1 ' Hi*ycock, president, in the 
chair." J. Barcroft and H. Barcroft: The ha-moglobm 
ofArcnicola. Tlieo band of oxy-ha-moglobin in \reni- 
cola i.s 18 Angstrom units nearer ilie blue than in human 
blood, and the a band in carboxy-lueinoglobin 12 
Angstrom units nearer the blue than m man. The 
jiigment in Arenicola has a greater affinity both tor 
oxygen and carbon monoxide than m the mammalia. 
The oxygen capacity in Arenicola is approximately 
0*01 c.c. of oxygen |)er hour, an amount which is of 
the same <‘.tdcr us that nece-ssary to mainttun tlic 
respiration of the worm wliilst its hole is dosed at 
low wafer,—C. Shearer : Direct measurements of 
axial grtidicnts in embrv’onic tissue.—J. B, S. 
Haldane: A mathematical theory of natural and 
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artificial selection. Pt. 1 . I'he effect of selection 
on the composition of Mendclian populations in 
certain simple cases is investigated by means of 
finite difference equations. Selection produces little 
change m the population when the rcccs.sivcs are 
few in number, except in the cases of inbreeding, 
as.stjrtativL* mating, .and sex-linked inheritance.— 
H. Muiiro Fox- (i) The spawning of echinoids. The 
exlruMon of the genital ]>rodut.ls of echinoids is due 
to the contraction ol niii.sclc fibic.s in the gonad walls. 
Tlic contraction cjf these mu.sUes can be artificially 
slimnlaled and sp.!\vnmg Ihii.s induced. A spawning 
mule .slimulates ripe imlividuals of both sexes which 
arc in iJie neiglilxuirhood to spawn. y\fter spaivning, 
Strouf^vliHevlrohm Itvulus re-forms rqK' eggs in nine 
dav’s at a toinjK'i.iInrc of ]7''-i(P. (z) Tlie migration 

ol a Ked Sea era!) through the Suez Canal ,\ ep/ioius 
pelni^'ins cxiinmemed to migrate through the Suez 
Canal m i8<h. tweuty-lom years .liter the Ciinal 
was opened, aiul reachi'd Poit S.iid in uSoS Tlie 
irab h.is now spio.ul along the Mediterranean coasts 
to .\lcvandna and to Tlaila—N j (1 Smith: The 
panisitisiu ot Ilflmnilliospoyuini j^raiituu'um ICib 
Meal-stupe fliseav of barley) 'j’his fungus produee.s 
le<il*sfripe <li.se.i.s«* \utlunit being jiu'sent in llu: 
growing-}Kmit, and it laiise.s de.ilh iJ IImI point is 
leached The lungu.s pem lrafes e.u h >oiiug leal 
(and Inialh the iliafis ol the develoi'ing ear) Iroiu 
the <-nvelopmg she.itli, tlu- lust .sheath being mlecled 
j from cimuh.i, muclimu, or pentlu-Lia borne on tlx* 
seed or elsewhere K N Salaman A leal index as 
.1 help to the ideiitificalion ol pot.ilo v-ivielies 'I'lie 
first i.iteial l<-.ille1 on file lett ot llu- imdiib oi e.uh 

1 . 1 . , i bnadlli , 

leal Is me.'isui<*d, an<l its inilcx , ,, 100 (auu- 

I Icngtii 

j kited The-,leaf iiuieN of a v.irxU miisl lie aster- 
j lamed fioM-adult leaves on a Ix'.iithv plant. ’Hie 
vanalum of the index willmi any given vaiiet> is a 
normal one .ind repn-senled b\ a normal treqneiu-y 
I turve 'I'Ih- iirobable error ol the dtlleu-mt* ol two 
i iixans ol .'o each is 0-7 .\ (hlleictKe of two units 

[ 111 the index luav lx.' consideied as ot .sigmlicanco. 

I Of v.iTH-ties oi wlucli the inde.x was measured, 
the value of the latt<*r vaiii-s Ix-tweeii 50 and yz. 

I Neither the pkui* ol (irigin oj seed tubei.s, nor tl- • 
I loialitv where the plaiit-s <ue raised, li.is anv (“llect 
on the leal index, provided tluit flu- plants aie lie.iilhy. 
'I'lu* leal mde.x ts a constant loi t-ai 11 vaiu-ty 

Ddui.in. 

Royal Dublin Society, November zy —Prof. K. A. 
Werner m the chair F. W. K Brambell and J. B. 
Gatenby: On the siqiposed homology of the Golgi 
elements of the rn.imin.tliHn nerve cell, and the 
nebenkern Ixitoiiettes of the genital cells of inverte¬ 
brates Tlie Ciolgi .ipparatuH in the smalle.st neurones 
ol Helix Ls in the ^icnnuclear cxtra-ccntric position, 
surrounding an archojilasmic sphere. In larger 
ncurtme.s it becomes dispersi-d around the nucleus and 
the individual elements become much more numerous, 
ikusophil granules, ]>robably representing the tigroid 
body, and also lecithin (?) granules, arc described in 
the neurones. In sih’er preparations dark zones are 
found around llu* (iolgi elements These probably 
represent a product of its activ'ity. Long and some¬ 
times branched Holmgren canals were found in the 
neurones. They were separ.ate and distinct from 
the (iolgi elements. They may be processes of the 
subcapsular, cells. From the position occupied by the 
apparatus in nerve and germ-ccll, from its similarity 
of micro-chemical reaction in both, and from embryo- 
logical evidence, it is believed that the nebenkern 
batonettes of the invertebrate germ^lls are homo¬ 
logous to the network of the neurone. 
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—H. H. Dixon and N. G. Ball: On the extraction of 
sap from living leaves by means of compressed air. 
Branches of Tilxa atnericana and nigra were 

enclosed in a strong cylinder in such a way^lhat their 
cut ends protruded. Compressed air at prcs.surcs up 
to 20 atmospheres was admitted into the cylinder, and 
the liquid which exuded from the cut end of the 
branch was collected. This liquid was found to 
com]>lctcly, or almost completely, free from sugars. 
Experiments earned out in early and late summer 
gave similar results. After the leaf cells h;«l been 
made permeable by means of toluene va|K)iir the 
sugar in the e.\pro.ssed sap amounted to about 5 }kt 
cent.—H. H. Poole; Some cx|>erimcnls on the con¬ 
vection ol heat m vetUcal water columns livpen- 
nuuits arc described on the ctinvection tif heat in 
single and also in double vertical wati'r columns In 
most ca.ses, the flow ot heat increases much more 
rapidly than tlic tcnqx'rature gr.idient. The smaller 
the column the more rapid is the n.si' of heat flow with 
n.s<‘ of gradient. It is concluded that, lor the small 
gradient existing in the e.uHi the eflecl ol convection 
in water-logged jioioii.s nn^ks would be negligible. 
VMiere, howeviT, watrr-hllcd hssiires <KXiir, w'esliould 
cxqxict an appr<.'Ciai»Ie iucre.is(‘ in the vertical How 
ot he<i1 

Royal Irish Academy, Ih'ceinlxT to — ITof Svdncy 
Young, president, m the chan - J.J> Gatenby . Note.s 
oil. the inmian o\aiy, with .sjirn.i! reference to the 
torjnis lutciim ol ovulation The minute cytology <j 1 
the liitiun lells ot the human t.orpus luteiim is <lo- 
scribed Thou- is a Golgi ajqiaratus huger Ih.ui the 
nucleus , the lulem griuuiles .ir<“ not true tat, hut aic 
})rol>nl»ly the nnlochondiia lo.ided with Iqxxhromo 
A n<‘w tsjie of cell is <!es<-iibfd, c<dlefl the stellate 
chronm])]iiI tell, proliahly the liomoiogues of the 
clasnialoiytes of aieol.ir umncetive tissue Po.ssible , 
cytologiciil (ritena foi disiinguislmig between the 
corpus luteuni spunnni and verum aie given 

ICOINUI'KOH. 

Royal Society, Tiecembei vj^mes Chumley : 
Deop-sea dejxwits of the Atlantic Ocean I'lus 
detaileil research wa.s based on .1 large senes of 
deposit-samples in nmnboi) collected from tlic 

floor of the Atlantic by tiiirly-live expeditions between 
1S57 and i()n, varying m latitude from 50" S. to 
60" N.. and iii <Ieptli from 110 to more ihiui 4^00 
lathoms. The examination of the.se mnteriah} was in 
progrcs.s at the ChuUengcr Office, Edinburgli, under 
the supenutendence ol tlie late Sir John Murr.iy at 
the time of his death in 1914 Mr. Chumley, who 
was associated with Sir John Murray for a number 
of years a.s axssist.mt, ha.s finisheil the descnirtions luicl 
worked up the results in accordanci* with the methods 
established by him. There are det.iilcd descriptions 
of 142O samples, which cannot fail to be <jf signal 
service in any future oceanographical work in the 
Atlantic. The descriptions arc followed by a dLsciission 
of the uifonnation furnished as regards (i) the various 
types of deposits. (2) the distribution of the diflerent 
con.stituents entering into tlie coinjK^itioTt of the 
deposit. 

Manciikster. 

Literary and Philosophical Society, December 4.— 
W. B. Wright: The search for concealed coalfields 
in the north of Ireland. Valuable areas of unworked 
coal exist beneath the cover of the ne\^er rocks in 
the counties of Antrim and Tyrone, The structure 
of the area covered by the newer rocks is controlled 
by a series of direct and transverse troughs at the 
in.tersection of whkh the deepest b^ins occur. As 


there is a considerable amount of evidence mdicating 
that these basins are more accentuated in the older 
rocks below than in the overlying cover, they are 
very likely to contain the coal measures, which form 
the upjicr member of the older series. The margin 
of one of the coalfields so indicated is in fact visible 
at CcKilisIand, Co. Tyrone, where the newer rocks 
have been removed by denudation, and this i.s now 
being worked by Sir Samuel Kelh’ some little distance 
in from the ouferop. An exceptionally rich scries of 
coals have been penetrated and a large output is 
confidently predicted. 

SHbbTI I'l.U 

Society of Glass Technology, November 21.—H, S. 
Houldsworth : Note on llic influence oi rapid chilling 
on the reversible expansion of clay. I'he plienomena 
cited are consistent with the explanation that solution 
of free silica occurs at the higher temperatures of 
heating, that this separates out as cnstobalite or 
tndyimtc on slow cooling. It docs not .so separate 
on j.ipul eoolmg Some inqicrfect sf]>aration is 
likely, bill not m a siitfuaently delmite form to be 
able to exert its projier miliience on the cxjiansion 
]>hcijomona 1 ’ Marson . (rla.ssUouse pots • .simie 
notes on their nianutacture and use. The mixing, 
wcatlicniig, and preiinr.itioii ot the clays were 
; (les< nbed Pots vvlueJi liase been stoied for a long 
period atlcT diving give mure trustworthy re.suHs than 
new pots used shortly alter <lrying Ui laul1.s which 
develop 111 the drying room tlie chief arc cracks 
<u:ro.s.s the bolioiiis ol the pots and drying cracks along 
the angles inside Nine da^'s should be octupied in 
heating up large }x>ts in the pot urcli. After sotting, 
the )X)1 slioiild he )clt to mature in the liirnacc for not 
k'-vs than 48 hours befon* filling on—Kurd Endell : 
The e.tstmg ]»roecs.s tor gla.ssliouse JvliMCa.ries in 
(ienuan glass }>lanls Tests show that cast pots arc 
den.scr than hand-made ones (^ast pots .ire chemic¬ 
ally more re.sistant than hand-ma.de pots, and there 
IS ho perceptible ihffi'reiue between them in respect 
ol heat resist.inco. 

CAi.cu'riA. 

Asiatic Society of Bengal, November 7.—N. 
Annandalc Arjiiatic g.istropods (Zoological re.«;ults 
of the IVrey Sladen 'ITu.st l-'xpi'dition to Yunnan in 
1922.) I'he most romarkal>Ie leaturc ol the water- 
.snatls ol the provnici' of ^'unnan, jMrticuIarly those 
of the great laki‘ Erli-hai, is the close resemblance 
between many ol the shells and those of certain 
teitiary betls in ('entnil Europe. Definite rcl.ations 
exist between these shells and those of the tertiary 
Ix'dsot the Shan plateau, but the n'seniblancc between 
the C'hinesc .and the European .sjiceies is due to the 
convergent evolution—W. M. Tattersall: Crustacea 
AniphijKxla (Zoological results ot the Percy Sladen 
Trust Ex}»edilioii to ^'imnan in 1922.) Tw<; speci¬ 
mens of (.huniurirus were collected. G. annandelei 
n’cently described from eastern C.hina and Japan, 
and a new sjTecies alhecj to (i. orassuh from the Ca.spian 
Sea..—B. H. Seymour Sewell: fieograpliic and 
occ.anographic research in Indian waters, (i) The 
geography of the Andaman Sea basin. The basin 
bounded by »the Nicobar-Andarnan ridge and the 
ridge itaclf arc of composite character. A barrier- 
reef of coral exists on the western side of the ridge. 
(2) A study of the nature of the sea-bed and of the 
deep-sea deposits of the Andaman Sea and the Bay 
of Bengal. Clmrls are given showing tl^J nature of 
the deposits at different points, the limits of the 
deposits of mud brought aown by the great rivers, 
and the influence of currents on the bottom. {3) 
The density and salinity of the waters of Indian seas. 



ia) Tile Soulli ]3unr)a coast and Mcrg'ui Arcbijiclago. 
The (listnhutioii and o^ciIhltion of s^iUniticM and 
’densities off the coast of Ihiiina at different seasons 
and limes of day and the influence of air temperature, 
winds and oIIkt factors on the density of tlic surface 
M'atcr are discussed.- Sat Kori Dutta : On a peculiar 
di.spiisition of tiic liver and the kidney in tJic genera 
CJaria^ and Saccobranchus I'v C' Majumdar: Tlic 
date of liio Khadga dyna.sty of Jtengal. Hitherto 
the date has been unaniinoiisly read as year i j The 
nuilierica] figures .should tie re.ul lus 79 or 73. Kefcr- 
ring* this year, 79 or 73, to the Hai'sha era, a date is 
oiitained for Ihe Klunjga Kings in the 7th century 
A.]) , and this date is corroboiateil by some Chinese 
accounts ol the political conditions of Samatala 
towards the clo.se ot Ihc 7lh century a d 

('ai'K Town 

Royal Society of South Africa, Se'|>lenil>cr 26 —Dr. 
presid«*nt, in lJu* {li.iir.--j. I> 1’ Gilchrist: 
On a protozoal para.sitt* of tlie snoeK, Chhromvxum 
ihyriiites, sp, n. 'riieCHpc “ snoek Ihe Au.slrah.m 

barnicouta " {J'hvtailci, aimi) show a softemug or 
liquefaction of tlio muscular tissue, caused by ^ 
protozoal jiarasite rcseiniiling ('hloromyxinu The 
spore IS quadriradiale, about 12 • 8 niicrons. has four 
polar capsules, and only four dislmcl nuclei were 
seen. 7*nc tiophozoite is unicellular increasing by 
scluzogcny or simple iissum, and is iisiiallv inlei- 
ceUuIur. F.acli troi>hozoite prodmes .1 single sjxire 
--13 1'. J. Schonland : Note on (uitlnxle my alisoip- 
tion Tiie theory of absorption due to Jiohr is m 
goiul cjuuntitative agi cement with new incasnre- 
ments of the absorption of c.ithiKle rays by mallei, 
ill applying the thi'ory to measnrenieiits oJ the 
decrease of velocity of rays in jiassiug through nialter, 
Bohr lia.s deduced the relalnm (V, - V) \V' < 1 . where 
Vfl! initUi velocity, V final velocity, / -tluckness. 
c = const<ml. Ivxistingmeasureiucuts have all been put 

in the form Vo^ - V* - K/.{2). '{'his last e(iuation 

reduces to Bohr’s lorni in the case where V and V® 
are nearly equal, 'fhe value of r for aJununinm 
deduced from Ternli's observations is 4-0 x io< *, while 
that cajculatcd from IkihTs theory is 4-1 xio**-- 
Josoph KurschAk: On matrices tomuH ted with 
Sylvester’s dialytic cUniinant. 


canes grown in Australia is figured and described, 
comprising examples of forking, multiple and sup¬ 
pressed budding, peculiar joints and regularly mal¬ 
formed ^inls. It has been observed m Australia 
tliat while striped canc.s grown from “ sets ” reproduce 
the characters of the parent cane, seedlings from 
similar canes arc always plain without stripes. This 
may indicate reversion to an original stripcless cane. 
Wild native cauc in Fiji is always cither red or yellow 
but lias no stripes.—A. M. Lea : On some Australian 
Clalerucidcs These arc small but destructive leaf- and 
flower-eating liet'tics. Ninety-three species of the 
genera Monolepta and Candezea arc described as new. 

Royal Society of New South Wales, October 3.- — 
Mr. K 11. t’amhage, jiresidcnt, in the chair.—M. B. 
Welch : (i) The .secretory epidermal cells of certain 
ICucalypts and Angojihoras. TJie elastic covering of 
rubber found on the young leaves ol many ol the 
Fiicalypts .ind the closely allied genus, the Ango- 
phoras, is .secreted by the outer or epidermal cells, 
which are ot a peculiar sliape This covering acts as 
a veiy eflicieiit means of reducing ev.iporation from 
tlie leal; and the fact that only the more primitive 
sju'cies jiossc'ss it. seems to indicate that originally 
the Eucalypts were exposed to much greater extremes 
of lemjicrature tluin at jircscnl. (2) Note on the 
clTecl of tcmpenilure on borers attacking M*asoncd 
and unstMsoned timber Owing to the difficulty 
experienced m g<*1lnig any liquid to penetrate moie 
Hum a fr.u'tion ot au inch mt(t sound limber by 
onlinary methods ot a7)i>licatioii (with tlie exception, 
ot certain <if the softer pines ,ind brush timbers), it is 
not 4‘asy to ml infested timber satisfactorily of the 
Ixirer pi'st Where timber is badi>’ attaekc‘d there is 
far gi'caltT ojijiortumly for any deterrent lujuid to 
penetnitc A method of or.idication which has been 
Ined succe.v>fully is the nj^iiicution ol heat. A 
tcinpeialurc of about j 13" F lor one Tninute in moist 
mr IS usually sufhcient to kill the borer.—^W. L. 
Waterhouse: Note on tlio occurrence of double 
embryos in wheat grams Amongst germinating 
wheat grains of the varieties 'I'andilla King and 
Fixleration, two gFiiins were found, eiiLh having two 
embryos. Kacb gave rise to two shoots and six 
seminal roots. 'I'lic Hecdiing.s are growing, and further 
studies arc jirojeclod if gram is produced. 


Syonkv, 

Linnean Society of New South Wales, Scjitcmber 26. 
—Mr. J. J. Jdctcher, vicc-jircMdcnt, in the chair. 

A. J. Turner: A revision of the Australian yViier- 
astnana: (Ixpidoptvra). Only five Australian genera, 
which cun be easily tabulated, namely’, Slatma, 
Calamotropa, Kmmalocera, Anerastna. and Saluna, 
are rccogtiised. Four sjx'ties are described as new. 
—C. T. White : A new conifer from Southern Queens¬ 
land. Dcscnjition of a new sjiecies 0/ Callitns, close 
to C. caicarata K.Br. but easily dislinguLshcil by the 
characters of the cones. -■ K. Greig-Smith : The high 
temperature organism of fernicntmg tan-bark. Pt. iu. 
The organism produces carbon dio.xidc from a number 
of carbon com]>ound.s. These include carbohydrates 
such as saccharose, dextrose, levulOsc, maltose, 
lactose, galactose, xylose, dextrin, .starch, gum acacia; 
alcohols such as niamiit, glycerin, amyl, and ethyl 
alcohols ; salts of organic acid.s such as citric, lactic, 
succinic, acetic; nitrogenous s.ubstances such as 
peptone, asparagin, meat-extract. Ammonium salts 
and urea cun serve as sources of nitrogen. Kafhnose 
and inulin are scarcely fermented. Oxalates and 
formates are not attacked.—T. Steel: On aome^ 
abnormal sugar-canes. A series of abnormal su^fEy-' 
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Official Publications Received. 

ol foi the Whst Indies. !tt‘]*orf. mi 

till* DHjavUnoiit, Mmitsenitt, ‘,’‘2. Pp u + -n. 

(UailHiiiiw.) ibi. 

«'tly Hml Ommty of Uristol: Tin’ ilrislol Musriuii ami Art Oallnry. 
Urpirt of th*' lliiHPum und Ari, (Iiilliry Oomniitleei fOJ tlw Yf*ar midinK 
SlUJj Sf'plMiilHT U'-ia. !’}>. •>«, (Hiisto! ) 

Imlnslml Kedcrahou of Uiilvoiiilly Women. HhIIhUq No.fi: Report 
f«H IhH Ye.ir IPai-'-M I'p. "fi. (U>ii<ii)ii. ft:! Viotoiia Stieet, M.W.l.) 

Tlu* Univereiiy ot Miincliesl^*! The Mam-liesler .MuKsnin Report of 
the Museum Committee tor Ihu Yeitr lli32 ’Jii. (Mnseutn Pubhemlou Sfi.) 

10. (HaucheHUir: University Tross; I/jndoii: Longnmos, Cre-eii and 
Co.) <0/ 

Tim Uundn'd and Yirat Report, of Urn Cnmmisnionora of IIIh 
W oods, Forest*, and Land Uevimues. I'p- (bondon . II.M. Stnlionery 
Otllee.) 4.1. dd. net. 

JxKidou Hrlimil of I'l-oplral MoiHclno: llupartliieut ol Htlminlh ilojty. 
Ciillected Paper*, 15I2S (Part 4.) Non. 80-4U. (Rsprlulwl from Minoue 
acinntitlc peiKxUcalK.) (Ijondon : ‘ii Biid^leiKh Oardeiix, N.W.l.) 

Deportniant of lh« Intavior * United SiateH Qiwloglcal Survey. .Water- 
Supply Piper 506: Siirftiro Water Supply ul the United States, 

PaitO: Missouri klver Basin. Pp. 411-f 2 platen. 85 esuts. Water- 
Sudjdy Paper 515 : Burlkuo Water Hupidy of flawuli, July 1, 1818, to June 
Sfl, 1919. Pp. iv-fl2B. Ifi ceut*. (Waehliiglon: Goveruiuent Print Ins 
oillce.) . . . „ 

lK*p«rtni8st of the Intorlor: United State* Geological Surv^. 
HuUeUn 748; The Twentymlle Park Dlttrict of tlie Yampa Coal Field, 
Routt Oounly, Oolocado. Ry Maylua H. Campbell. Pp. }v+B2-|-l8 
plate*. (WaenliHrtoii; Oovasumont Printing Office.) Sft centa. _ ' 

Bmltbfonten iMtltottOB i United States National Mtieeum. Colletln 
104 : The Foiaminifera of the AtOanttc Ooeau, By Jowph Auguatlne 
Ouahaun. Part 4 : Lageuldae. ^ x-ptHq-eS platM. CVashlngton: 
Oovengnept PylstSn^piHee.) ; /--a > 
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Government Publications and their 
Distribution. 

W HEN a government takes in its own hands tht 
publication of matters of scientific interest^ ii 
may he a.ssumed that this is done with three distinci 
objects in view. In the first place, it wishes touring t( 
the notice of scientific workers tlie results of'origiha’ 
researches carried out by experts in Departments undei 
its control, in tirder that these results may form a 
foundation for further advance in knowledge. So a^e 
j>ul>lishc(l the {lapers comprised in the excellent scien¬ 
tific rejxirls ot the Ministry of -Agriculture and Fisheries 
in J'lngland. and of the Fishery Board for Scotland. Or 
it desires to liring to the notice of the public, for the 
sake of the individual and tiiruugh him of tlie nation at 
large, the tmulensed wisdom of scieni'c as bearing upon 
matters of pnicti«'al importance. Sueii is embodied in 
tbe^paini^hlets anil leaflets dealing with agricultural 
[lists and plant diseases, with methods of land-cultiva¬ 
tion and stoi'k-raihing, issued by the Ministry of Agri¬ 
culture and Inshcrie.s and the Board of Agriculture for 
Scotland. Soinetiiiies tlie.se two aims are seen to run 
side by side, as in the Journals of Agriculture published 
both by the Englisit Mini.slry and Scottish Board, in 
wliich nmttiTs of both scientific nnd practical interest 
apjx'ar. 

I'lic third object is very diffenmt from either of the 
above, its end iK-ing to inform tlie outside World, scien¬ 
tific and non-sricniific, regarding tlie activities of 
institutions in wha^h a general interest is taken; it 
lakes its typical form in the annual reports of such 
establishments as the British Museum, the Natural 
History Museum, and the Royal Scottish Museum. 
Tills last object may .seem to have little of scientific 
value to commend it, hut it Is in reality of prime 
imjiorUincc; lor in.stitu lions of the kind mentioned 
dejicnd tor many of tlieir most valuable acquisitions 
upon the generosity of the public, and unless public 
interest Is stimulated by full knowledge of progress and 
requirements, the national collections, and science, 
must in the end suffer. 

The duty of scientific publisher assumed by the 
Government does not end, however, with the printing 
of pamphlets, nor arc its aims thus attained; the 
question of distribution is second only to that of print¬ 
ing, and it is to this that we wish particularly to direct 
attention. Every scientific worker is aware of the 
generous and even lavish free distribution of scientific 
publications carried out by Government Departments 
of the United States of America; and one is tempted 
to speculate whether the activity and originality of 
research now apparent there may not be due in part 
to this sustained appeal to the scientific mind. 
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At no tnm* could H.M. Government have been 
char^'cd with a lavish or even ^fCncrous distribution ol 
the .scientific fruits its workt-rs have culled. It now 
appears that even the meagre distrii.)uti(m of former 
years is to be curtailed, and u false notion of economy 
threatens practi< uily to abolisli the tree cin’ulation of 
fioverninent jnihlii'ution.s of scientific interest- The 
new pijliry affeUs tin- thiee types of publiLali(>n.s 
alrejuly mentioned in \’arious \va\’$. 

tn recent \ears, the annual rt'])orts <»{ the Museums 
have dwimlled until they luu'e iKMornc dr)- skidelons, 
scarcely worthy of distribution, and quite unwoilhy of 
the great natkmal institutions they repieM-nt. Com¬ 
pare them witli the !)eautiiuliy printed and illustrated 
reports of the Aniera an .State .Museums Sure!) this is 
not the way to encourage the free gi\ing ol the public, 
on whi('h the American Mu.seuius and our own so largely 
depend. 

'I'he leaflets of tlie English and Sctittish I)e|«irt- 
ments of Agriculture were formerly sent gratis on 
pylilhaition, from a standing list, to gardeners, lariners, 
and others interested in the cliecknuiling of pests or 
the improvement of cultivation, and the wide dis¬ 
tribution of these conei.si' and gem-rall)- up-to-date 
publi<‘atioiis jfluyed a great jiart in ciimbaiing hual 
pests, and possibly in j}re\'cnting tlu- local pest Iroin 
becoming a national pestilence. Now. lo 1m* received 
free each leaflet must be apjfiied for in writing, and 
only one cdpy of uny one leaflet is supplied giatis: 
the free circulation as a matter ol routine lias cea.se(l. 

As regards researih ^mbliialion.s. the ])osition is no 
less serious. Here also Iree distribution to workers 
interc.sled in like fi<’lds lias <euse(l, and .scientific 
societies no longer receive copies m exchange for their 
own pulilications. Vet, curiously enough, the scien¬ 
tific w'orkcT in foreign ('uimiries js to he given a pre- 
ferenre denied to liis llrilish (ollcaguc, for loreign 
societies making oxcbangc'S are not lo he plncc-d under 
the ban. 

A still further rc’slrictlon has been brought into lorce. 
Tlie cLrcmlation of the reconls of scientific' din'ovc'rv 
ha.s always been greatly aided tiuough the .strictly 
discriminate distribution, by the; discoverer himselt, 
ol author’s separates \ and most scientific journals 
are still willing to prc.scnt an autlior with twenty-five 
copies or so of an original conljiliuticm. Ibit personal 
application to government .scientific workers for a 
particular separate has disclosed the fact that, at any 
rate in cermin important scientific departmenUs, the 
allowance of author’s reprints granted by Government 
is limited to three copies, though indeed if the published 
price of the pampMet be less than one shilling he may 
have SLX. A joint author, provided he has contributed 
more tlion a third of the research, is entitled to one- 
2826, VOL. 11 2] 


third of tins normal allowance. Could cheese-paring 
be more ridiculous ? 

It would seem that, in the de.sirc to save a mite, the 
Government is in danger of losing a mountain. The 
cost of a relalivelv small number of off-prints, once the 
type lias been s(*t up, <an siarccly be compared with 
the gain likely to accrue from a wide circulation of 
scientific matter of practical and cennomK importance; 
and in this respect tlic Gu\-ernment has duties to the 
publit and the scientific world other than those of a 
publisher controlling a jmrel)- commercial undertaking. 
As the matter staml.s, gin-crnment researches will 
continue to be made, anti the results kilMiriuii.sly gained 
liy trained and cx]M*rt workers will be printed at very 
c(msideral>le (xisL—-and then ton>ignc(l to oblivion in 
the (old storage chamber.s of II..M. Stationery Offu'e 
or .some other department. 

Tiierc is no suggestion liurc that the Gu\ eminent 
.shouUl underlakc wasteful distrifmtion. It luis always 
seemed lo us imnece.ssary that when an allotment- 
holder applied for agricultural lenflets. liaving in mind 
garden pests, lie sliould receive also instruction in pig- 
and pouUry-keejiing. in the values o! farm manures, 
or in tiie financuil afiuirs of agridiltuial {(i-operativc 
.soiieties. Hut tliis danger might be avoided by, let us 
say, grouping tlic leaflets for Irce distrilmtion in dis- 
tinriive and lioinogeneous sectioiLs lor ])iirli<-ular classes 
ol in(|uireis. rather than by the drastic .step oi abandon¬ 
ing altogether tin- method of free routine distribution. 
iVrhaps, short ol tlie generous distribution of seienlifie 
jxqiers witii whjcii the llnited .Slates have rnach* us 
familiar, something nnglit Ik* done by the wide circula- 
tion of the jK-riodual H.M. Statiojierv Ollite lists of 
Government pulilicatioiis, from vvhicli scientific societies 
or interested individuals miglit stdccl and apply for 
siu-li work.s us ('oiiccmed their own field of activity. 

In an\ event, tlie distribution ui Guv-ermnerit publieu- 
lions dealing with matters of scientific interest cannot 
remain as it stands at present; it i.s bused upon a 
narrow id(;a of the importance of the spread of scientific 
knowledge, even ujMin a mistaken computation of the 
pecuniary value of science. J low diametrically oppo.sed 
it i.s to the trend of enlightened opinion in Great Britain 
is indicated by acecent decision ol the ('arnegie United 
Kingdom Trastees to increase sfill further their free 
circulation of expensive books lo whatsoever individuals 
care to take up any serious study. What is wanted 
is not less facilities for making scientific knowledge 
and achievement widely known, but more. It is to 
be hoped that scientific societies will not permit the 
recent restrictions to pass unchallenged, aWwill unite 
to secure for the public and .for scientific workers the 
fullest publicity for information of service to them as 
stimulus or as guicknee. 
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The Physiology of Sex-Determination. 

The Mechanism and Physiology of Sex Delertnination. 

By Richard Goldschmidt. Translated by Prof. 

William J. Dakin. I'p. ix -i- 259. (Lontkm: Methuen 

and Cu., Ltd,, 1923.) 2 t.v. net. 

ROF. GOLDSt’llMIDT t^lvcs us an object-lesstsn 
ill the way in wliich a single problem, at the i 
outset not appar(‘nlly more imporUint than a thousand ! 
othens, may, if pursued to iLs limit, be made to yield 
results of the deepest importam-e and the widest I 
application. 

It has lun^ been kni'wn to entomolo"i.sts that crosses 
between different species, and often also races, of Ix'pi- 
do))tera frequently produce a number of sexually 
abnormal forms. 1’liis was the starting-)j«jinl of tin* 
investigation which has linally enabled (Toldsrhmidt to 
make his important contribution to the study of .sex- 
determination,and indeed to the problems difTerenlia- 
tion in general 

Put in the briel'e.st pos.siljle way, we may sum up the 
results of lus twelve }ears of work u]>on the sexual 
ahnormalities ari'ing in racial cros-ses ol tlic (lijisy 
moth (Lvnninfna (hspar) us follows. In tlie first ])l.u'e. 
sinie moLlis liuve two active ,se\ (X-)<-hromosomes in 
the male, and one in the female, liie niale-<letennining 
fai tors are in double dose m males.single dose in females 
The female-determining f.ictor (lohlsdimKlt lias finally 
located in tlie Y chroniosorne- an interesting fact, 
since the w'ork of the .Morgan m IiooI on Drosophila has 
shown that there the V chromosome is without influence 
uj)on se\-det{TminuLion. Ife lias next shown tliat the 
strength or “ potency *' ol the .sex-detennining hit tors 
ina\' vary, and does at tually tlo so in the ilifferent sul>- 
species and races employed, it lollows tliat when a 
cross is made, tin; future distrilmtion of the sex-facttirs 
of various strengths, lioth male- and fcniale-detennin- 
iiig, can lie jiroiihesied from what we know of the 
behaviour of tlie chromnsornes, or, in other words, on 
Neo-Mcndelian principles. 

As to the mode of action of the ieinale-determining 
factor, we have the important tact tliat the Y must 
e.xert its effect upon the growing oocyte, since w'e find 
that the female-detennining factor (which is inherited 
purely maternally according to expectation) Is effect¬ 
ively jirc.sent in males as well as iemales, although, of 
course, in all eggs de.stined to give males the Y has been 
eliminated in the polar body. If we are to draw con¬ 
clusions, it appears that some substance, which Gold¬ 
schmidt considers as of enzymatic nature, is given off 
into the oocyte in quantity proportional to the 
“ potency ” of the female-determining factor in the Y, 
and* exerts effects in embryonic development propor¬ 
tional to its quantity. It is clear that this is fully 
NO. 2826, VOL. ri2] 


substantiated, it gives us important clues as to the 
possible mode of action of chromosomal genes. 

By these last facts w'c arc introduced to the second 
yiart of the problem—the mode of action of the sex- 
tactors during development in contradistinction to their 
distribution to the gametes and zygotes—a field where 
Goldschmidt has made his most signal contribution. 
What do W'C start with ?—the pre<cnce in every male 
moth ol two doses of male-determining, and one dose 
ut fcmiile-detennining suhstance; wlierea.s in the female, 
t<» the same (juantity of remalc-dctcrmincr there is only 
one do.se of male-determiner. But. since normally, in 
spite ol the pre.sencc in individuals of either sex ol 
deternunens for l«uh sexes, we get only the tw'o classes 
male and female, we must say that (using the symbols 
M and F for our two sex-determiners) 2M .-F, whereas 
KM. 

Wlicn different races were errissed, abnonnalitief 
vver^* produced. Gold-schmidt was, in the first place 
able to (lemonslrute that, whatever the degree ol 
abnormality (and all degrees 'tc possilfle), tliey fell 
into two classes, those which .started tlieir development 
JUS females Imt ended it as males, and those whiefc 
started it as males and ended it us females. They 
thus have no kinship with the other main type of sexual 
abnormalilv known in insects, in wliich one half (01 
some definite section) of the body is of one sex, the uthei 
of the otlier. 'i'hese latUT animals are thu.s sex- 
mosaics in sp.ic(*, wliereas (loldsclimiriVs arc sex- 
mosiiiis in lime. The term gynandromorphs .should lx 
restricted to tlie sytatial type, the term intersex, 01 
[letter conscruime intcrse^, lieing used for the other 
The origin ol gynandromnrphs is to he sought in ar 
almomiality of nuLo^is whert'by an X chromosome h 
lo.st from one emliryonii* mn'leus, whereas that of tin 
intersex is to be looked for in the faulty balance 0 
-sex-faciors. 

Tl is only in certain crf)s.ses that inter.sexualit] 
appears. An anal)-sis of the families, together with tin 
alw)ve-menti<m<*d discovery of the transformation u 
sex during development in the intersexe.s, led to thi 
following far-reaching conclusions. Broadly speaking 
most of the Japanese race.s of the species po.s.sess sex 
factors of higli potency, the European races of lov 
potenev. Intensexes result (1) wlien a high-potcncy 0 
“strong” M (male-determiner) Is combined with i 
“ weak ” F—in which case the result is a fe}nal 
intersex^ or sne which is genetically' female and .start 
its development as a female, but is later switched ove 
to maleness ; or (2) when two weak M’s are combinei 
with a strong F, in which case male intersexes ar 
found. • 

I Further, within each main group, the separate race 
I. may differ in regard to the strength of their sex-factors 




928 


NATUKH 


[Uecem-bek 29, 1923 


and this will be reflected in the different degree of 
intersexuality resultini^ from different crosses. 

These facts, and various interesting consequences of 
the hu’ts, may be regarded as firmly established. It 
should be noted that there are one or two loral races 
w'hieji imve given curious re.sult>, which will have to 1)8 
worked out in greater detail. 

Gold.scliniidt’.s further argument i.s as ft)llows. The 
expression.s ‘‘2M ■¥” and exprc.ss only the 

conditions in the tertilised eggs before development has 
started. Tlu* hirther iacts ran he explamcd only 
if we suppose that, during development, in each 
cell of the l)ody sex-controlling .substances are pne- 
dueed at definite rates, and that these rsiU^ are )>ro- 
portional to the original (juanliries of the. sex-fai'tor.s. 
When, for example, a strong M and a weak F are 
present together in an eg”, not only is the difference 
K - M abnormally small, but tlie rate of increase of V or 
of suksUnee.s produi ed i)y it is lov\er, that of M hii|lu‘r, 
than usual. As a result, tlie two curves eventually 
intersei't; and, of course, from this nviruent the 
individual, hitherto lemule, is swiuhcd over to the 
male type oj development, ancl a female intersex is the 
result. 'I'he degree ol abniii nudity is ol (ourse deter¬ 
mined by the relative rales of b'- and M-jiroduction, 
and the consequent earlier or later incidence of the 
mtersection-point in the life-history. 

Il the interscetion-poiiit comes early enough, and the 
change to the " wrong ’’ se.x occurs betore any chitinisa- 
tion has taken place, sex-reversal wdll be ai)parently 
complete, and we shall get nothing hut one sex from 
our cross. This docs occur. 

Tet us .suppose tlie sex-reversal is from female to 
mule. Then, in the resultant all-mule broods, hall the 
individuals .should be genetically femule.s, and there¬ 
fore be of chromosome-constitution XY instead of XX. 
If mated with normal fcnuiles,therefore,they should give 
an abnormal sex-ratio (2XY= : iXX- <S : lYY 

—dies), as was pointcil out in general terms by Morgan 
and by the reviewer .some time ago. Similar sex- 
reversal followed by abnormal sex-ratio in the next 
generation lias since been sliuwn to occur by two 
independent w'orkers in the frog, and now Goldschmidt 
has rung tiie enanges upon it in Lymantria and has 
shown that in every case the results fit with expecta¬ 
tion. Thus tlie final sotnatic sex may be the opposite 
of the original zygotic sex. 

But we can go even further than that. • The reversal 
(total or partial) of the original sex may be due either 
to genetic or to other factors. In Goldschmidt’s 
moths the reversal is due to genetic causes—the 
fertilised egj contained inevitably within itself the 
seeds of its eventual change of fiex, in the form of a 
quantitative disharmony of the sex-determining factors. 
NO. 2826, VOU in] 


But sex may be upset by outer agencies^ by hormones, 
in the,fCase .of vertebrates, whether the experiment be 
Ojf Nature’^ (as in the Free-martin, the female intCrsex 
of cattle, owing its abnormality to the male hormones of 
its own twin brother), or of man’s (as in the remarkable 
castration and grafting experiments of Steinach, Sand, 
Moore, Lipschutz, Goodale, and others); by parasites, as 
in crabs and insects; or by interference with’the gametes, 
as in the increased number of males produced in frogs 
(Ilertwig and hi.s jiupils) or trout (Mrsic) by over- 
ripeness of the ova. * 

The c^arlicr rigid lielief that sex-determination was 
entirely a matter of the <-brumosome-constitution must 
therebire l>e modified. Sex, in all higher animals and 
in .some plant.s, is normally determined by the chromo¬ 
somes, but (os might have i>een iureseen) the normal 
ageiK'y can in ccrmin circumstances be overridden. 

It is clear that, w'lth the point ol view arising from 
these Iacts, much that is i>oth new and important has 
been gained. In the first place, we have the confirma¬ 
tion ot tlie idea, whiih had become estahlLsliecl as a 
result ol the work on Drosopiiila. especially }))■ Bridges, 
that scx-delemiination vv.is an affair 0^ lialance between 
genes contained m these.x (hromosomesan<l other genes. 

Bridges, by the utilisation of iriploid slruims, showed 
that in the fly, while the jemale-deteiminer was mainly 
lodgefl in the X (.since here lIk' female is X.Y, the male 
XV), malc-detennination was not an affair of one liut 
ol .several factors, a ilisproportionate. amount of iii- 
fluein’f being entrusted to that or tlioso in the diminu- 
tiv'c 4tli chromosome. 'I'wo X’s in the preseni'e nf 
three sets of auto.somes gave intersexes: if only two 
instead ol three of the 4th chromosomc.s wen- pre¬ 
sent, the intersext's were of more female type. We do 
not jirole.ss to understand Goldschmidt’s rnmments 
(p. 99) :• “ . . . . in.stead ol s])eaking of the different 
quantities of a .sex factor lie | Bridges] prefers to speak 
of a more or less greater number of factors. Logically 
as well as physiologically this is naturally the same.” 

Although Goldschmidt has shown that his “F” 
substance is largely due to factors lodged in the Y 
chromosome, yet it may he confidently predicted that 
numerous “ .sex-mudifier.s ” will be discovered in the 
autosomes. 

Our second principle is concerned with development. 
Goldschmidt’s idea ol different rates of production of 
substances in the embryo is in itself very fruitful, while 
if his correlation of the rate of ‘production of the sub¬ 
stance with the amount of some initial ferment con¬ 
tained in the gene, and this amount with the “ potency ” 
of an allelonjprpK in a multiple series,—if this is sub¬ 
stantiated, we acquire a new outlook into ,the relation 
between Mendelian jgen(^ and their mo^e of action in 
developm^t. 
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rate of developmental proi'osses and nature of gene 
apj>car.s to ])e established ; but whether thcre“exists 
the exact chain of events imagined by Goldschmidt 
is a matter for further \Trifirati(m. 

How \’aluable is the conception oi rate of pro¬ 
duction of substances in ontogeny is seen by the rapid 
aj)plioation wliich it has found in other fields. Crew 
has applied this idea to tlie explanation of varitm.s 
puzzling itI)normalitics of the reproductive organs to be 
found in mammals, and by so doing has removed them 
from the luml)er-ro()m wliere tlic) la\ lahelletl with the 
meaningless title of “ ])scu{io-iKTma])hn)ditism '* to a 
])lace m a (ohcreiit ln(jIogi('ul sclieino. It ap|K‘ars 
more than probable that the tfetermimng hictor in 
Anijihibian metaniorjdiosis, witli all its eunous 
tions Inmi spei ivs t(‘ species, is sinipK tin* relative 
rati' of thyroif] growtli It will iissuredK ]>ro\e that 
the same I'oncepL will lie ol jirunc importam'e as regards 
the other endocrine glands m all their i’liintlons ot 
growtli-reguUtion and of initiating new phases such as 
pubertN. In bnel, tin- id(*as oi pbysnal ihcmistry are 
llius beuig introduci'd into etnlirvoiogy, and dynamu 
\\a_\'s ol iliiiikiiu’ suljstitiited loi statu 

Si> nun li for the imjiort.mt positne results, both ol 
fai t and theory, which flow Iroin C.nlilschmidt s work. 
It rem.iius to criticise some ot his details. 

\\'c think it right m the first jd.iM' to emphasise the 
lit( t lii.it tire well known < urves lilustrating tiic physio- 
logv ol intersex imniuctiou (y». 05) are quite hyi»o- 
tla'tical m tlu ir det.aiis—a fact not snificicnlly brought 
out in the test 'i'hey ('ould 1 k» drawn in a considerable 
miinber ol ipiiti' <ahor ways and still .salisly the tacts. 
In particular, this applies to the representation ol the 
curve lor prodtutkiu of “ female” sulistance as rising 
to a maximum and then sinking again This is of 
great tlieori'tii al inifiortiince it really true ; but no 
udeijuati' disciissiun i.s given oi the reasons tor the 
adojilion o) tiiis particular curve, nor for the rejection 
ol, , a t urve wliicli continued to rise throughout life. 

'J'lie same, tnntalts miilandn, is true oi various other 
of the curves presented later for other organisms 
althougli here their hjqiotbetical nature is made clearer. 
W'c think lliat in manv cases it would have been equally 
easy to enqdu}' tlie idea of alteration in su.scoptibihty 
of ti.ssues to a constant .stimulus (as gxeinplificd, e.g. 
in the alteration in susceptibility of Anunin limbs to 
thyroid at metamorpho.sis) instead of that of alteration 
in tlie amount of morphogenetic substance (inlemsity of 
stimulu.s). 

We note the absence of reference to Haldane’s 
interesting work (in reality a corollary of Goldschmidt’s 
own pfinciples) that when one sex!s reduced in numbers 
or abnormal in structure a.s a result of a varietal or 
NO. 2826, VOL. 112] 
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specific cros.s, it is—not always tlie male or <ilwavs 
the female, but—always the heterogametic ; and also 
wonder why play is not made (pp. 232-224) the 
idea that sex-Unked .semi-letlial factors uccmmt for the 
well-known differential elimination of males before ami 
.soon alter birth in man and other mammals an idea 
which at least gives full formal e.xjilanation ul mlier- 
wi.se incomprehensible facUs. 

In his discussion of human sexual afinormalities 
(P- ’43) l-b<‘ author has only been thinking in terms of 
his previous Twmantna .si'heme. wlii('h will give greater 
or le.s.scr .sex-transformation as a result ol faidtv balaiu-e 
ol sex-genes: (Vew's recent papers on goat and jug 
intersexuality .sugge.st anollier and simpler explanation, 
in the idea of abnormally slow' juuiliKtiou oi the m.iU' 
hormone, but witliout any switch-over ln>m one sex to 
the other. .Vo reli*renee is made to tlu' classical work 
ol IVv-ird <m birds, in wiiieji the effect of the gonad 
h<»riyoncs upon growth-rate ol sexual ciiumelers is so 
ably analysed. 

These, how<-vcr, are matters of conqianitively miqoi 
moment. The main thesis of the book .stands, and is 
of great value. In .uldition, various subsidiarv fopu-, 
are diseu.sscd with great liu.idiLv. We esjiei i.illv (om- 
mend tlie se<-tion on setomlary sexual cliarm lers '!‘he 
treatment is not new, but so dear ami incisive that 
alter reading it there should be no e.xiuse for the not 
mieommon miseomeption lliiiL the inheritance of sudi 
char.ictiis throws any light iij>on or is aiiv w'ay 
correlated with the mhentanre nl sex itself, sav<‘ only 
that once sex is tktermmed, it controls the ('Xpres^ion 
ot one or the.other sot of seeondar)’ chanu'ters. 

The well-known dilfcrener iretween the physiology of 
scx-deteiminatioiv in insects and vcrleiirates—in the 
fonner mdependent of all goii.uhal influence, in the 
latter put under this influence from a very early period 
ol ontogeny (lie author iorrelatcs with the general 
shortiic.ss ol life in insects as against its greater length m 
the hi.gluT group. This is an extremely suggestive idisi; 
it vvdll lie interesting to see whetlier subsequent reseaii h 
upon the eonne.xion of gonad and .sexual ('liaractcrs in 
other mvortebrate-s will boar it out. Finnih’, after the 
mass of nonsense and vague theorising that has been 
written cm the s<*\-ratio, we commend his eluqjter on 
the subject as an admir.ilde tcmic. 

It has seemed worth while to go into some dcbiil 
regarding the thesis and .scope* of tlie hook, in .spite of 
its- luiving bewi first puldished in German llireo years 
ago, simx* here for the first time arc h'.n.ghsh readers 
provided with a translation (wdiicli, since Goldschmidt 
has incorijorated recent work, is also a second edition). 
The book is intended for medical men andtuliers, sucii 
as lawyers or sneiedogists, who may liave occasion to 
study the problems of .sex, as well as for the predessionai 
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biologist, and it is a fact, however unfortunate, that 
the gnat majority will not read a foreign language 
unless they must. The translation is direct and wiC‘ 
qiiatc, and n‘a(ls .sriioothl}, although a few Germanisms 
riii^ht in* got n<l of in a second editmn. 

Work on the problems of sex is proceeding .so rapidly 
that lloncjister's and Morgun’.s books on the sul)ject, 
nllhougli not ten years old, arc (juile out-of-date. We 
lia\’e no iK'sitati'in in recommending (loldsi’hmidt s 
work as the best exisling infrodiution to the .subject, 
and tenderin'^ our tliaiiks to I’rol. I lot Ids transla¬ 
tion jii.twS Hrxii-Y. 


Chemistry of Urea and Resins. 

(:) '///(' Clu'ini'^lry «/ I'loi The Thtotx' of ils ('oiisli- 
liifioii. (Hill oj the Onf^ni and Minle of i/s h'oinnilton 
in Living (h}’iuiisin\. by I’nif Kniil A Utinci. 
(Monographs tm J'lot hcmistrv) bp \ihj212 

(hoiulon : l.ongin.in.s, (ireen and ('o., ) ig'. 

net. 

(2; Synlhchr Resins and then Rhnlics. l>v (urciton 
j'dlis. Pp. 51.) (N'l-w York* The Chemiiul 

raiajogCo Jnc., ^dollars 

(D^'T'^IIK monograph on urea dillcrs soinewliat 
1 in scojH' trom other* of ihi.s .series o( which 
It iorins a p.ut, masiniK h .is it deals almost exclusively 
With om- compound. Its in!|>ortancc, however, in 
animal and*vegetable life is mujnestioned, and no one 
will U'e} tiijiL a wliole volume devoted to lliis topic 
IS an iinne<‘essarv addilicni tti hiiM-lieinica! literature. 
Tile sniiji (t-nuUter is divided into two sretioivs ; tlie 
first treats oi tlie svntlit'sjs and constitution ol urea; 
till' s<'cund with Its origin and occurrence in Nature. 

There i.s no one more i-oinpctent to write on urea 
Ilian the uuthoi, will) tor many years jiasl has attempted 
to unravel its structuie. A coiisiilerahle portion of 
the fust .section is concerned with this |)robleni. and it 
must I>e confessed that Vroi. U’emer ha.s nuule out 
a .strong case lor tlie tauloincnc tonnula 
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Tlu'ie is no doubt that the majority of change.s which 
urea un<i<Tgoes witii different reagents and hy heating, 
such as the formation ol biuret, and the conversion 
of antinoniiim cyanat<‘ into urea, widcli j.s rcj)re.sented 

thus ; 

/NH, 

ll4N.0.CNi; + ^]IN:C( i 

, H. 0 .CN^HN;C :0 ^6 

may he eijually well explained by the new formula. 
Moreover, the formation of cyanuric acid and the 


action of alkalis receive a much simpler interpretation 
in this way. 

(2) As a rule, an organic chemist, when confronted 
in the ctmrse of an investigation with a resinous 
product, is di.s<*ouraged from examining it further. 
It is an amorphous, intractable material which gener¬ 
ally defies crystallisation and, consequently, the only 
.satisfactory means of purification. It is therefore con¬ 
signed to the .scrap heap. The technical chemist, on 
the other liand, whose busincs.s it is to manufacture 
varnishes and c(»mpositc materials, such as printing- 
inks, jiajKT and ciolii size, linoleum, etc., far from 
dcsjHsing such jwoducts, is al)le to utilise many .so- 
callcd .synthetic icsins on a very con.sidcrablc scale 
’I’lu- volume under review gives a vcr>' I'omprchcnsive 
act mint nol imK ol the production and u.sc of synthetic 
Icsins , but also.« dcPtiicd dcsLTif)tion of the marhinerv 
n-.c«i in tlicir application III* tells* u.s tliat “the 
diminishing supply ol natural resins, or gmus, as the 
ti.ide prefers to call them, has been viewed with ap- 
[irclierisiiHi during past years by vainish mnmdacturers 
and other large consumers of sucli products.” 

It appears tluil the introduction ot [jlicnol-lormalde- 
iiydf and tum.irone resins has opened uji a new ficicl 
tor the .synthetic organic < heinist. There is a remark¬ 
able vuiicty ol suhstames now employed and derived 
from such prn(luct.s us glycerin and phthaiic acid, 
vinyl polymerisation prodiuts, urea and thiourea 
derivati\'c,s anil .sulphur plienol resms. The author 
advises the chemist to .scrutinise carefully every new 
resin lie may olitain and roi’ord its iormation. TTere 
is a new and inlerolmg field of operations, and instead 
ol feeling thwarted in liis aim, the organic ciieinist 
may in luture turn what he lonnerly regarded as a 
luilurc into u possibly lucuitive .suice.ss. ]. 1 \. C. 

Microg:raphy as a Fine Art. 

liotaukal Peu-PorUaits. jly I’roL j. \V. Moll ami Dr 

H. 11 . Jiinssonius. I'p- vin-i-.t72. (The Hague: 

Martinus Xijhoif, 1023 ) 30 g*ui}der.s. 

I T was not until about the middle of the nineteenth 
1 century that descriptions of micro.si:opiraI char¬ 
acters were introduced into treati.ses concerned w'lth 
the identification of drugs. There arc now several 
books primarily designed for students of pharmacy, 
but occasionally referred to l^y botanist.® who endeavour 
to demonstrate to their students that even a knowledge 
of plant histology may have its economic value. The 
volume by Prof. Moll and his junior collaborator aims 
at giving greater precision to the dcsi ription of veget¬ 
able drugs and tliercfore greater accuracy in their 
identification. • . 

Prof. Moll ha,s devoted himself during the last twenty 
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years to a subject which demands no little concentration 
of effort and an enthusiasm that is proof against the 
dullness of tedious routine: he has devised a method 
of scientific description which he believes to be an 
advance upon all previous systems. The technical 
value of this method can only he thoroughly tested by 
specialists, but a mere botanist can at least appreciate 
the soundness of the underlying principles and the 
meticulous attention to details. Tlie author is to !« 
<'ongratulated on the sui-ccssliil completion of a laliour 
of love which is a contrihution of great value to the 
pharmacologist and to all I'^otanists whose aim is to 
acquire an orderly and thoroughly sound method ol 
desenbing ])Iant structures. 

An adequate dei.(. nptiun of a plant must tsike account 
not only o( the clairaiters in which il differs from allied 
types, bu! abo of those wliirh it shares with other plants. 
Pen-])orlraits aim at lurnishuig a summation oi char- 
lUle.^, the replacement of sketches ol liabit by clear 
descriptions based on a definite .siheme which is given 
in full and constitutes a very important feature o! the 
i^ook. They do not rely upon detailed anatomj<Ml 
drawings to supplement imperfect dc.scrqitions : a pen* 
})ortrail. if thoroughly made, is .self-.sulilcient and at 
most needs onls a well-labelled di.ignunniatic repre* 
.sentation ol the plant organ under consideration; it 
hring.s into the description “ as rnucli as possible of 
what is now generally considered lus belonging the 
domain ol drawings and pkcstic models, in other words, 
it tends to make pictures more and more s\ij)crflu(m.s,” 
Tin* diagrammatic i]la>LraLion.s are exceedingly clear, 
and ol a kind which might with advantage lx* adopted 
as a model by auLliors of ImiUuucuI text-hooks. 

The salue of Prof. Moil’.s method was demonstrated 
by the junior author, Dr. jans.soniu.s, in hi.s book, , 
published in iyo6, on the micrography of Javan trees : 
an extension of the same method to timber trees of 
otiier regions would be a great boon to l>otaiiists, especi¬ 
ally to such a.s are interested in the identification of 
fossil angio.spermou.s woods. 

The preface, wlucii is much more than a preface in 
the ordinary sense, gives a clear account of the history 
of descriptive botany, with special reference to micro- 
scopic’al features, and emphasises the importance of a 
more definite employment of the Linnean method in 
micrography. Prof. Moll consider.^ that the principal 
feature of the Linnean method is its conformity to a 
sequence fixed beforehand ; if it is rigorously followed, 
completeness is achieved and nothing is omitted by 
chance. A high standard is set, and the “guiding 

schemes,” if the student has sufficient faith and 
' • 
patience to adopt them, supply the means of con- 
structing pen-portraits according to the admirable 
jxitterris contained in this great work. Most of the 
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volume is devoted to descriptions of drugs arranged 
in alphabetical order—Amylum, Cortex, Flores, Folia, 
Fructu.s, etc. — and a full bibliography is added. 
In illustration of the method, the headings of the 
section dealing with Cortex Cinnamomi may be 
given : macroscopic characters; anatomical characters 
foUow'ed by a list of references; epidermi.s, ini'Iuding 
measurements of cells; cortex, cork, phellogen, phello- 
derm ; primary I’ortcx ; endudermis; .stele, including 
detailed dcscrqitum and cell-contents oi the tissues ; 
micrography ot the powder, liast fibres and otlier (“ells, 
cry.staLs, starch grains, etc. A wm-d oi jiraisc is dia 
to the pulilishers tor the jirinting and style ot the hook, 
and to the authoi-s for their dccihum to jjivsent their 
work in wcll-wntlen Knghsli. A. (”. SjavAkD. 

• 

Our Bookshelf. 

Text-book of AgricHltiirn! Bartt'noh/^y. Py Dr. V. Lohni.'s 
ixrftl Prof. iC. It. Fred (Agrieultnral and Biologi<al 
Publications.) Pp. ix 4-285 f lo plates. (New York 
and Tamdon • MeGriiw-llill Poole Co. Ine., i02j.) 
151 . 

J)K. LrniNis’ “ Vorlcsung uber laridwirtsi haillielier 
Bukteriologic ” has lor so long been regarded as an 
essential text-hook, tiial .students ol agrkultural 
buctcnology ^jll especially welcome the excellent Eng¬ 
lish edition ol this work wliieh the author has produced 
in collalioration with JVol. Iv, P. J’Ved. 

The authors devote the first portion of tlieir work to 
a description of the characteristics and general activities 
of micro-organisms. This part of Liuj book contains 
useful chapters in which the general methods used in 
studying the organisms are discus.sed. The second half 
oi the hook is (ievoted to the spceial field.s of liat'terio- 
logy that toucli upon the problems of agricultural 
re.search and pructii'c. There are chajAers on the 
bacteriology ol silage, hay, and other food materials, 
on milk, butter, ami cheese, on the methods of sewag(“ 
disposal, on the chunge-S involved in the making ot 
farmyard manure and on the problems of soil biology. 
Jn these chapters the uuthor.s deal willi their subjects 
with remarkable clearness. The \Try difierenL prob¬ 
lems that arise in these fields of work niakt* it \'ery 
difficult to ('onnect them as tliough they formed a single 
bramdi of applied science, ll .seems that the .se(]in“nec 
of thought would have been better preserved in tins 
jmrtion of the Ixxik if the bacteriology of soil had been 
considered before that of dair\' products, because, in 
the former subject, the problems involved so com¬ 
pletely cover tlie field ol microbiology, that the authors 
have already been obliged to refer to the chief grouji.s 
of soil l)actcria to illustrate the activities of bacteria 
in general. Ifl dealing with the bacteriology of soil 
and of dair)' products, the authors discu.ss some ot the 
special methods u.sed in these fields ot work. In a 
later edition, the de.scription of s[)ccial methods might 
well be given in greater detail. At present, lu<-k of 
standardisation in teclmique greatly hinders work with 
bacteria, and this is especially the case with .soil and 
dairy bacteriology. A detailed description of the hiist 
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inclhotl^. in ■'lu it u well-known lext-lxiok, would 
;'re:itl\ assist the adoption oi a unitonn tc<:hni<jue. 

In tin portion oi the ixiok devoted to soil Ijaelcrui, 
the .I'tuilies of protozoa and otiter mi<nM)T^anisTns 
are mentioned, l)nt jfreater enl))ila^l^ should have been 
^iven to the dose interrelation that exists between 
h.uteria and other orj^anisins in tlie soil The «Iose 
<((itnexion found t<» ixist in held soil between the 
r.ipidly ejian;.Mn;t ninrilK-rs oi iiarteria and a<live 
aimebai illustrates tlie fail that the Imcleiiu must be 
lonsideied as a ])art ol the complex |)o|)uIdtion of the 
soil. 11 . (I. 'rn<»KNT{)N. 

Minr i.\iiiiuiUflii>R (h/rsZ/ro/A tmd A}is'H'er\. ('ompilal 
fuun Iwiuitinuliti}!^ for J*v,itiun\ oj Mute hislnrlor, 
M/iir I'oiciinifT . issKslauf I’ornmni. HoiKtin^ 

I'Aij’imrr, Sujflv hisficdor ami Sholpnr. I>\ 

1 1 . Ilt’iird. I’arl 1. l‘p. \in ! 25S 1 ‘art 2. I’j). 

\M2V)-s.4h. I’art .5. I'p. vi} 547-S72. (New 
^ ork and l.ondon : Mcdraw-llill Hook to Jn<.. 
parts, ,^7%. f)(J. 

Tin oIit(-< t ol the woik under notiee is, as staled bv the 
auth-n in his prefa<e, that ot " enahbnj; eandidales to 
p.is'. stiuesslnl exaniinations {01 |MisitHms of lesj^onsi- ' 
tiiht\ 111 < oal utimny," and U eonsists ol a .set oj answers 
to no less than .*07*-, (juestions, set in ixammatioiis in 
the MiMotis ('o.il-niiiiine stales ol the United St.ites ol 
.\iiieii(a am! in ( anada lor various pr.ules ol iolIici\ 
ollidals Opiiuiiiis will (ertainl\ difiei as to wlietlier 
this is the best wa\ ol <p)aliiyin” a man lor the duties 
that he will lane tfi peiluini alter lie has passed sudi 
(xamiiMlion : it nia\ readily be granted that a man. 
;:iUed with an tsa']jlional memory, nuxhl i;* t o|t l)v 
lote the w Imie ol tin' answers to tlie qtustions ^iven m 
these tliiu- \olnmesand woulfl thus with ordmar\ Imk 
]iass smiesstulh any ol tlie exaimnationi) relened to. 
hut It IS also \eiv MTt.un that this jail would not 
(|nalils him to hold a position as a lesjionsible under- 
^naincl otfii t.il 'I’lu eduealional value ot sudi a hook 
IS tlteteiiire \'eiy ipustionahle. At the same time the 
work has lieen well done I’rol Beaid lias bein tlie 
Pnneipal ol llu Sehool ul .Mines. Inteinational Corre- 
,s])oml<'n(e Sdioids. Siiaiiton. Pa., Isei retars {•» the 
Stale lio.iid ol Miniiif; I'sniiuners. lown. .iml has held 
nianv olhet positions that <juahl> him llu)iouj*hly lor 
the work that lie has uiKhTtakeii. an<l hi.s laiok may l)e 
usi'd with c-\ei\ <onriiiiiur m its mruraey. It must, 
howimer, he iHirne m mind that mining methods. 
U'uidalion, and mmiendature are so diflerenl m the 
I'liiUsl Slates Ironi what they aie m (Ireat Hiitain that 
main oi the answers given would ])iove senously mis- 
le.iiling to ilnlish eandulates lor similar |Kisituins in 
tlie latli r eoiinti v. 

T/ic )*rol'rrlic\ oj Mailer. B\ Pro}. Basil C, MtKwen. 

Pp. M (London : Longmans. Green and (.'0.. 

10^.^) los. tir/. net. 

As a l('xl- 1 )oi)k, tlu> work ilillers from its predeecssors 
m the order oi treatment of the subjects', (brnmeiicing 
witli the Idrst l.aw ol Thermodynamics and the more 
general Prineiple of tin' Cons<Tvalion of Kiicrgy, a 
logir.d sequenee leads to the study of the kinetic theory' 
ol nuUter* which is most easily treated in connexitm 
with the gicseous state. Tlie continuity ol the gaseous 
and liquid states supplies the natural trfm,sition to a 
detailed study of liquids, and solid.s are dealt with last 


«>l all. The rc\icwer tan reeonimend this order from 
hi.s own experience in lecturing to university students, 
and is of the t>pinion that the first liulf of Prof.Mcl'iwen’s 
hook reac+ies a high .standard of excellence. .Some parts 
ol the latter halt are not ([uile. so satisfactory. The 
chapter on ca[)illarity seems suinewhal elenienlaiw and 
does not contain many references to modern work. 
The distinction lietwcen surface tension and .surface 
energy is not well brought out. The oliaptcr on .solids 
i^ very sfiort, and should lie greatly e.x])andcd when a 
new edition is called for. We hope the author will 
then imlude an a«<ouiU of the cry.sullinc structure of 
solids as revealed by X-ray analysis, II. S. A. 

Mt'dieal Cltnmlolofiy of Englaud and Hb/c.? lA’ Dr. 

lb ITawkins. Pp. xiv-t ^4024 iqq < harts. (Ixindon • 

11 . K. Ix'wtsand t”o.. Ltd , 1923.) 25W net. 

I'Akky [iractitiiiner of medicine is fre(jut'iilly retjiiircd 
to reciimmend a climate smt.dih^ lor cotualeseence or 
for a (hronn disease; few doctors can atcjinrc from 
exjK'iienre the geographical and metcorologual know¬ 
ledge to enalile them to give adeciuatc consideration 
to this inifKirt.int detail ol treatment. Hr. Ivdgar 
Hawkins provide', a volume on the subject, liased on 
bis own expenence and the information derived troin 
numcTous nieteoiologual publications. The main 
arvaugeinent ol the Ijcxik is geognijiliii al, tberaju-utic 
indications tollowini.' t!a- desc rijitions oi the g.eology 
and (hm.itc ol various distru’ls and towns 'llierc is 
also a sepal.»t( chapter on liuTapcutus of the Ivnghsh 
c limatc‘, m vvhic h the classifiealion is based on dise.ises. 
In one apjH'ndix tiie iiealth usorts an tabulated 
accemding to seasonal .suitability, and in tin otlicT the 
waters ol the various Sjias are described. 

In s]>ite ol the I'oniplexily ol the subject, inlormalton 
with regard to loc alitv or disease c an readily lie loiind, 
and releience is lacihlatecl by the inclusion ot a large 
niiinluT c»{ nuleontlogical eliarls and tlie addition ot a 
wcll-prepareil index The book will In* ol considiTable 
value to |)hv.sic i.uis and others inlercslecl in mediuii 
climatology. 

The EIciiivuE of Cvorduinte (icoiiielrv B\ .S. L. Loney. 

Part 2. Triltnear Co-ordinalf'i. ck. l*p vjiH--:2H. 

(London . .Macnnlhm and ( 0., Ltd , 1923} (ts. 
Tills part ol Piol. Lunev’s ‘‘Lo-urdinale Geometry" 
contains, in order, diapters on cross-ratio geomedry, 
trilinear and areal co-ordinates, tangential equations, 
reciprocation, projection, and inv'uriant.s ol conii's. 
Methods ol teucliing geometry have advancvcl considcr- 
ablv in the last twenty years, and the arrangement 
aduptinl by ProL Loney w-ould scarcely be accejited us 
the natural one now. Trilinear and areal co-ordinates 
are here introduced from the purely metrical jioint of 
view. Now It would be more customary to read tlie 
chajHeis on jirojoction and reciprocation first and then 
to treat tiilincars and areals a.s particular cases of 
homogeneous co-o rdina tes. 

Goming front an experienced teiiclier of mutlK;nialii.s, 
the book gives all necessary assistance to a student 
reading its subject-matter for the first time in the order 
treated. Abundant examples are given, but tliose on 
homogeneous co-ordinates include a greater proportion 
of metrical questional than a present-day teuchei would 
endorse (e.g. pp. 85-87, Nos. i, 2, 6, 7, 16, 17/20, 22, 

23.24)- 
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Letters to the Editor. 

The luiitor does not hold him^eif teiponsible for 
ofifiions expressed by his co>respondents.^ Neither 
can he undertake to return^ nor to correspond with 
the writers of., rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Gorilla's Foot. 

W’rm jp^anl fo Mr. Akt'lt'y’'? t-ist of ii fjnnlla foot 
discussed in N\1UM1 of -\o\eiuh(T 2.}, p 758, I iioie 
that Sir l-^av I .anicester did luit wait imtd he had seen 
tliee.ist whicj) weseid tothe lintish Mu.stuitii (Natural 
Hislm'v) but has asain made the iollou 114* t.lmr^es 
(i) The id ihe east of tiie tool in Mi .Akolcy’s 

book "Ill Jhigiitest ^Mnca," ]) i|j, j»a\o n im.s- 
leadiiiK or distorted \ iev\ of the east and was in <*H<‘et 
an evaiujde of bad pluitogra^iiie (2) The ^onlla fiKit 
as repn-si'iitod by tlie t ast dittered ni appeannn e from 
a!l pieMons imtiircs nf and stnteinenls alxnu the 
gorilla’s loot anil w.is luisleadinj', elnefly biHuiisi' it 
(lid not show liie jire<U to(* in a di\(‘rm“nJ jiositum . 
It also dilfeivd m appeauuK'o Irom (lie pliotojiiaph ol 
another jtorill.t's foot hmind b\ MncIcv in lire same 
book ij’ J)T). in winch the loi'was shown in llie 

fi(‘\eil nud abducted twisdion 'I'lierelore Akelev 

lut'l iiiinsei! siipplu d the leinl.ition ol Ins < l.iiin (hat 
Ins lionlla's foot was diileient (min aii\ olhei vet 
dis( o\ eied f [) That i 1 t-i " his'hiv improbalile ” (liat 
Akele\ s piloloyiatih ol the i <is( *' torrei ( 1 \ lepreseiits 
1 he fool ol a normal si?ei u s or vanet v ol f;oi ilia " 

I hru e ain adv st.lied (N\n Ki;, .No\ ein 
ber j j) th.il Ih* plio 1 oj^ra]>h piiblislii'd in Mr AUeley’s 
book ''a\i a ‘‘\ei\ hui '* Mew o{ the (asl m ipiestioii. 
and allei 1 eaiefnl le e'annnalion ol the lads I will 
add iiotlaii}; to Ih.it stalinnenl e\eej)t dial Mr 
AUthw Ini', a dc'si'nedlv iinth lepnlation based UjK>n 
in<in\ \eaisoI e.sjieneiKc botli in ])lioloiir.iphm.i;' and 
in niakiHR analiimiea,i i.as(s. and needs no waiinng 
fmm aii\' one a-> to (he preiaulioiis (o be observeii 
in siu h work 

•\s to (2), nt ithei .Mr Nkolt'V noi 1 <*\ei asserte<l that 
the cast in (■[iie'.tion showi-d tiie hiillnx in the position 
that it probalilv assumed when the aniniars wcif^ht 
rested upon it I ipiolcd i\lr .Akeley’s .slaleineiit 
that tile cast was i.iken in the rek'i.vtsi condition of 
tlie tout attin*; nioilis had yiassed away, ami I alsi> 
noted that Itie iialhis miild no doubt he more or less 
abducted IIh.* cast was made within tweiiiv-four 
hoiiis after dcatli, m a cool, moist climate. TJie loot 
was cut off tri^ni (lie li*g, tlu' nnisclcs and liKamenls 
bein^ relaxed, and ACfis placed in a liollovv in the ground 
witii the sole facing upwaud Ihe foot <ijul its digits 
wen* not po.scd but were allowed to assume the relaxed 
position. After being lightly soaj>cd a Ihm coating 
of jdaster w’as then applied and allowed to set, in order 
to prevent distortion by the weigJit of the plaster. 
No ot her outside pres.sure was exertcxl in any direction 
wlien the plaster was poured around. The whole 
oyienitioii v\as conducted with exceptional care to 
avoid distortion. 

The outstanding feature of Mr. Akeley's ca.st is that 
it sliows that in the relaxed condition the hallux 
assumed a position of les.ser divergence, so that it was 
more nearly in line with the other digits. Tn this 
connexion it is pertinent to state that Dr. D. J. 
Morton is now- .studying the anatomy of tlie foot of 
another one of Mr. Akeley’s adult gorillas, and finds 
that the arrangements of the internal cwieiforra and 
first metatarsal bones arc such that it is yxissible for 
the hjillux to be drawn into the fxjsition shown m Mr. 
Akeley’s cast. Dr. Morton has also found that in Mr. 
Akeley’s, a.s well as in other adult specimens, the distal 
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ends of the inetat:iis:i!s ol jH the digits .iic twisted 
U|H)ii the shatfs at ihherenl degrees in sm h .1 w.i\- .is 
to make the vol.ir sin laces face mote diiectlv down 
w'ard, when^as in infant gorillas the \ ol.u suiface ol 
the iiallux is' tilled towaid that ol the other digits, 
thi.s arrangement being still more yu'onoimced m tin 
chimpanzee After extensne comyianson, Morti>n 
conclu(le.s Ifiat the inlant gorilla fool relaius moie of 
the pninitivc arboreal cluiractenstic.s, while the adiili 
gonllu l(K»t shows immeroits man like ada])tations 
not foiiiul in tlie cliimpan/.ee 

As to (3b Mr .Akelev never ilanned lliat his 
gorilla’s feel were ilifterent trmu .di oiliers }n-e\ioasl\- 
ilescnlhxl Such mav \'i‘l pro\ c to be the case m 
regaid to the detaileit proportions and innioi <'h,ir;ic- 
leis o( the foot, but it h.is not vet )>ecn asseiled bv 
eilhei jMr Akeley or myself 

As to (|), the original foot from which the c.isl was 
made has not yet been comp.ireil immitels- with the 
otliei goiilla jeot lollecteil m tlie sanii' .geneial legioti, 
but after a jirehminary comp.irison tlieie .seems no 
leason to luand tlie indiMdual <is repiesenting an 
" abnormal s|H‘ties or variet>'T’’ 

hi brief, Mr Akeley’.s cast can lie mislending only 
to tluise wlio read into d moie than was c.lanned foi it. 
or \^lio do not iealis<‘ fliat a gonlla’.s h.iiius. m.iy 
a-ssume a position otln.r than that tigined m the 
priwious litei.itiire of thesnbjetl .V (.ireliillv math' 
cast ol tins kind ts ot greatei .stienlific \nhio th.in anv 
phot<»graph of the s.une til-ifei t, because it represents 
the oiijcxl m the nnitul and witliout yihologiaphic 
dishnlioii A good cast, such as (ins unqui st loii.dilv 
is, gives mdispiitable e\ idi m e ol l<n t 

In conclusion. Sir Kay Lankister’s si.ilem< nls m 
Ins book, " Great <ind Small *riungs," about the signi- 
(u .nil e ol the diderences bet ween human and <in1liio- 
I>oiil Jeel, siiggi'sl (hat he is one of sever.il eniiiient 
jiersons Inn hiding .Mi II G Wells) w lio do not see 
that the Iminaii tool is an auatoiuu.il piilimjisesl, in 
wJiidi the l.iter reiord ol a long teiiestrifll life is so 
deeply impiessetl lluit it has laigeiy obscured tile 
niideiKmg oldei recoid of a pievams arlxireal .sta.ge 
with a divergent hallux This i.s not <i " lheoiv'’’bul 
a weli-foiinded inleiTiice from the many fads that aie 
now being ex<uniue(l by Sir Atlhiir Kcilli, 1 >r Morton, 
and othere. Win.ivM K Grui.ohs. 

American Museum of Naf'iiial likslory, 

New York, Det.einber 7. 


Psycho-Analysis and Anthropolojiy. 

Keferkinct to the letters in N.wurI': from Dr. 
Malinowski (November 3) and Prof. Klliot Smith 
(Novcmlxir 24) on this suliject, 1 should like to m:d(e 
three remarks 

(1) While agreeing with all that I’rof Klhot Smith 
say.s as to “ Totem and 'rabuo,” and that I'reiid killed 
to acquaint himself with llic essential facts and 
associations of which he writes, (his is bv no means 
the case with all of his discijilcs, while even in " Totem 
and Talioo '' there is stress laid on the (juality of 
ambivalence in savage belief and custom, vvhieh. if f 
judge rightly, had not previously been suflicieiitlv 
apnrcciatod by anthro]>ologists. It may be that Prof. 
Klliot Smitli juis recognised this in Ins article m tliij 
Monisf, which 1 have not had the ojrporluruty of 
reading. 

(2) I rather doubt whether time vvill boar out Prof. 
Elliot Smith’s contempt for typiCcd symbols, i'ype 
dreams—liiaL ls, identical dreams haviim the same 
meaning attributed to them—certainly (fceiir among 
peoples genetically and culturally remote. 1'hus, to 
take an example, quite superficial reading, and the 
kindness of friends in .supplying references, indicates 
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that tli<‘ IfKith-Iosuig dream occurs in Europe And 
.iniong X.ig.is, Malays, and Chinese, also Ashanti, 
<uh 1 til.it in cacli case it is taken to mean the deatli of 
a near rel.itue (Aslianti, loss of near friend). Morc- 
o\er, this meauHig fits well with tJie individual 
sigiiilicam e commonly recognised by analysts, namely, 
the fear of (.astratiori 

f <) '1 li(“ question of '* Universal Symbolism ” is of 
lotifM- tlte crux of the whole matter Are the findings 
oi .ui.dysis for llie utdiMdual ajijdirahlc to the social 
1111)1 to wfiu h he belongs , and if so, do tliey also ajiply 
to ittiier groups wliicl) may lie genetically remote ^ 
'iliose interested sltoukl shortly have the opjmr- 
tunilv of hearing the problem examined from the 
ps>tlio-ana)\'tic point of Niew. for l>r. Ernest J<ines 
has < onsented to r<‘ad a paper iqion this subjei t before 
Ihe Koyal Anthropological Institute on Tuesday, 
heliniary iq 'I'Kkets of admission will willingly be 
sent to non-members of the liistilute interested in the 
•-iibief t, who sliould appl) to the Assistant Sevretarv, 
l\'«)\.il Aritiiropologu al Insliliile, 50 (ireal Russell 
Mr<‘et, \V C'.I. C ti. ShUCMAN. 

Mularia and Anopheles fuaeslus in Mauritius. 

hlAio V in 1 was asked by the Sceielarv of 

Stall' for the Colomes to undertake an Ano])lifhne 
.uid anb lu.dana survt'v in Ihe island of Waiintius. 

I .iKepled tins iinsstoii, and had the pleasure of 
d('\oliiig li'ii months ot infensive investigation to a 
sur\ev <)[ nmisual interest ; 

I'nor to nt\ \'isit to MatmUtis. a sfunewhai similar 
siii\e\ Itiul been made tn loof^ bv Sir Ronald Jioss, 
Ma)or I'owler, and Mr <rKinniere/ d«* Channo) 'I'he 
v.iliiable work tlu-y ae«otnplislu'd and the niau\ 
int<'H'sting ohscisaLions made by them are reconksl 
m Ifoss's report entitled “ I'rcvention of Malaria 
m Mauritius (I.onflon, Waleilow and Sons. njoK). 

In llie course of their work, Ross. luiwler, and 
d’h.innuTeii dr ('harmov made an extensive survey 
ot Die mosipiitoes ol Mauritius, which resulted m the 
rollei’tion of tlx- following speiuvs • 

Oi n Nomi'nx i vruKi-.. 

1 Mvu>}liv)/t Juts ])arnty de Crand- 

pie ^ d’Emmere/ de t harmov 

2 Mv’nn'iti {Pyritof^horu<\ iosUthfi Theobald 

\ null uli/yill'/'.. (iiles 

S< ulomvia inUo.sn if’tci Walker 
5 Slc^oHivui Ui<tKil<i J-alirunis 
o ( lilt 1 ^\'enieln.^nI1 

7 C u/( 1 li,i’iilY\ 1 Jurat <ie CramJjire A d’Jvm- 
mere/ de Cliai inoy. 

S * ( a/ci iiinni/u’iiii'^ •' 

*» { nil x (iihtijici’lia d’Jbuukrey de Charmov. 

10 i ii/rv nnKilih d'h-uuuere/de (’hrinuov. 

M Inh'Icn. d’l'mmere/de Cjianiioy 

Modi.kn Nomi-.nci.atuhi-. 

1 J iio/'i.fir.', i}inii> itiainis Daruty de Griindpre 

A il’J''niUHTe/. de Churmoy, Ver\ common 

2 Anol'lnkw ni'.loln Tlieobahl. Very cominon. 

3. Anvphch'S m(uu/ipalf>is. Giles. Very rare. 

Aeih'^ (ilbopictits. Skii.se. 

5. . b'f/c.s Poiiet. 

0 (. nh 1 jah^uiis. Fabncius. • 

7. Luizui U^yif'cs. Duruty de Grandpre & d’Em- 
morc/. de (‘hnrinoy. 

Ctthx anvMhinhis. ? 

o Oithopodoriix'ia arhovicvUf>, d’Emmerez dc Char- 
moy., 

10. ( ultx siticns WiMilcmunn. 

ij. Aidi's /ti^i’yrusis Thcobaltl. 

' ,\olr (.«/('.* xiot lx- listed .tuumg the mci^quitues of 

M.iuiiiius, .IS ibc jecorJ ix proh.ilijy din- to an erroi in idrntiliratiaii 


Tt will Ik* seen from this list that three spceics of 
Anophclina* were found, and 1 have adde<l the 
remarks made by these investigators relating to the 
prevaJenejj of the Auophelme species. 

Jiy experimental work in Mauritius, Ross was able 
to prov'c that of the three Anophelines, A. cosialh 
was easily infected with malaria and could be 
regarded as the chief vector; thal/i. mauritianus ap¬ 
parently could not be experimentally infected with 
malaria, and by much additional evidence could be 
regarded as incapable of malana transmis-sion ; while, 
ow'ing to the great rarity of A. maculipalpn, wliich 
these mvestigalors state was then the case, there 
was no opportunity of obtaining A. macnlipaipia in 
numbers sufficient fiir experimental W'ork. its 
presence m Mauritius whs therefore considered of 
110 practual iinjx)rlancc at the time. 

lia.se(I on tliesc discoveries, Ross indicated llie 
plan that should be adopted for the institution of an 
anti-malaria cainjxngn in Mauritius. Unfortunately, 
Ins Tccoinrnendations were not thoroughly carried 
out, and although much u.sefnl work was done by 
the canalisation 0/ streams ami the abolition of 
swamps m many parts of the island, the success of 
tile champaign was vitiated by the nt;glect of cciually 
unjKirlant .AnophcJiiie brccding-plnces, and in man>' 
cast's by allowing the completed miti-anophehne 
works to revert <0 natural conditions. 

ConsecjucntU. fourteen years aflerwanls malaria 
in Mauritius was .is bad us ewr -a fact which, 
together with the totally insaintarv state of the 
island, lr<I the (ioverixir. Sir Meskrlli Ik'll, to decide 
to ask the Colonial (iflue to ajiiioiiit an expert 111 
tiopital hygiene to \ isit the island and mdicaie the 
nciessiirv measures jor the* coriection of tlie munv 
serious defect'' 

The Sccretarv of Slate tor tin Colonies calk'd upon 
Dr Aiulrow Jkdfour to uiuk'rtake tins mission, aiul 
I>r Hallour left for Mauritius in i'ehriiarv iu.2] The- 
utterly m.sanil.iry state of the island, and tiic very 
largo huinber of scjxmitc problems w itli w hu h Hnlfoiir 
had to contend, arc lull) set out in Ills compii'lieiisu e 
re]K>rt, entitled J^oport on thi' Medical and Sanilaty 
Mailers m Mauritius, iqai,” published b\‘ tiu' 
Colonial OHi( c 

Witli regard to malaria m tlu' island, Ralhiur 
spi'edily saw that, for renewed ettort aganisl the 
.Anophehna*. it was es.sentia) to know more of the 
Inonomirs of Anopfuk.s (ostnl/n, tlie s])ecics then 
thmight (o be the onh species lespoiisible loi th<' 
intensely malarious loihIiIidji of Maurilms Ills 
view was that it was lughlv important to know 
j whether the speCK's did 01 did not hibernate (iuiing 
llie winter months, at least at the higher Hltitudes 
of the island, so tliul future work niiglit take into 
account tins most important lacL. 

On his return to ICngland, Halfour lecuiuineiided 
that investigations to determine tlie bionomics of 
.•1 costalls should be niKh'rtakcn. I tlicrcfore left 
England lor Maiirituis early in luzz to earry out 
this work 4. 

I’or the first four months afti'r my arrival in 
Mauritius (then the winter month.s), iny stall and I 
gave undivided attention to llie work 0/ <letermining 
whetlier Anopheles costalis exhibited hibernation; 
and we wen* succes.sful in showing that hibernation 
did not wcur oilht'r at the coast or inlantl—a m.atter 
that IS fully dealt with m niy report to be published 
shortly by the Colonial Ofl'ice. 

Dunng the work on A. costalis, much to my surprise 
1 discovered that, in spite of what Ross had said in 
1908, Anopheles mac^tUpalpis was now lo be found 
in very large numbens all round the islami and up 
to ail altitude of 1200 ft. 

1.4iter, with marc time to devote to further studies 
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after A. cos^talls and tlie hibernation problem liad 
been settled, my assistant and 1 while searching a 
marsh near Port Louis were astonished to find a 
larva of A. fum-sius. Further search in Jhis marsh 
demonstrated that A. funestus was here 111 large 
numbers. The fact that A funestus had not been 
recorded from Mauritius before, in spite of the work 
of the previous investigators, coupled with the 
proximity of the marsh to Port LouLs—where all 
ships enter Mauritius—led me to assume that the 
species had only recently been imported. I immedi¬ 
ately approaciietl the Officer Adminlslering the 
Government for authority and funds to aboli^i tills 
marsh ; and by the copious use of paraffin caator-oil 
mixture, while Inmdrcda of men tore up the weeds, 
by drainage and iilling-in operations, within a few 
days the marsh was changed into dry land. 

Cxintrol of all the nearby waters—fortunately few 
~ was instituted, and no larva apjieared m thefw^ 
waters. A few days later, while I wa.s in amver-sation 
witli one of the chief nioustKpuers (mosquito searchers) 
—an Indian who had been trained by Koss anti 
I'bwier—this man told me that he thoughl he re¬ 
membered having seen similar larv*u while Koss was 
in the island, at Schonfeld Marsh, liivicredu Kcnqiart 
in tlie north 

1 <lue.stionecl him furth(‘r, pointing i>ul that it was 
diliicult to remember the appcaiancc of larvcc after 
the lapse of 15 ycvirs , but ho seemed .so eerlam 
that I despatched him to Selionfeld to search 
Sdionteld iMarsh is rather inaccessible, some 15 miles 
fiom the marsh at i’ort Louis, and as the man had 
to go on loot it \\<is two days later before he returned. 

\\’lien he got b.iek, however, he biought with linn 
SIX laiv.v of .-f fini/'-lus. My as.sis(anl and I at one-c 
lelL for Sclionield .Mtirsh in my motor-ear, taking the 
man with us, and after seaiclnng for two hours in 
this eslensne marsh, 1 discovered a larva of A 
tnni‘\lns tliere for myself 

On my return to Port 1 /mis, I is.sucd instructions 
that ail moustupiicrs siionld divide up ami piuceed 
to all parts ot the island and seaich only for A. \ 
Jiiiii'stHs 'J'w'o weeks later. W pmc-ilus had bt‘en ! 
reported fiom pnu.Ucally every <lislnrl of Mauritius, 
but tlie numliers touml were suipnsmgly few 

J then decided pt'rsonallv to un<!ertake the study 
<»1 the bionomics of the species, and 1 at last ioiiml 
as I have fully described m my report —that A 
luiicitiis oMsted in Mauritius in pnMhgious nmubers, 
in some localities actnallv outinimbering y\ costahs. 

1 he failure to <hscover the larva? in mimbeis Ix^forc 
was due t<i the fact that the vibratioics transmitted 
through the eaitli by tlu; tread of the scarclicns warn 
the laivjc of danger, and they all dart to the roots 
of the v«;geta1ion, to winch they cling, or even climb 
a few inihcs up Ike damp mrjairs of the leaves wliich 
dip into the w'ater. Once this fact had been dis¬ 
covered, thousands of A. funestus larvae c.oul<i alw-ays 
be had in suitable breeding-places, 

1 undertook experiments in malaria transmission 
by A. funesius ami A. macuiipalpis in Uie island, aiwl 
tound that tlie former spccias could very ea.sily be 
infccte<l, ami that A. macuiipalpis could also be 
infected without much difficulty. Consequently, 
instead of A. costalis being the only vector of malaria 
in Mauritius, there are in reality three vectors: 
A. costahs, A. funestui, and A. macuiipalpis. 

Now, there arc two theorie.s to account for the 
malaria in Mauritius: 

(i) That A. costahs (and A. funestus and A.macuii¬ 
palpis ?) have existed in Mauritius for centuries, and 
that It was only the importation of large numbers 
of* Indians to work in the sugar-cane industry, 
bringing with them in their blood the parasites of 

NO. 2826, VOt.. I I 2] 


malaria, that caused the cxtonsive infection of th( 
local anophelines. 

(z) That prior to when the first consideralfii 

outbreak of malaria (?) occurrwl, no aiiophelim 
vector existed in the island, and tlial 11 was onl\ 
by accidental imjiortation of A. costahs (A. lunestu 
and A. macuiipalpis}) then that. Mauritius bocami 
malarious 

Personally 1 am inclined to favour tlie first tlieory 
but the following experience shcnv.s how impossibli 
it is to be dogmatic. 

Towards the end of my w'ork in Mauntnis, lieaiini 
that the sister island of Rodrigues was fiee of mdl.ina 
I obtained sanction from the Officer Adimmstcnni 
the (iov'enimeiit to proceed to Roilrignes in onlei U 
investigate this report 

The island is so small that it was po.ssible, wntl 
the assLstance of three slollcd helpers, to scMrc li .il 
the streams, marshes, and jiools No Anojiheles wei 
to be fouiKl, and no case ot malaria accjuiretl 11 
Rodrigues extsled, altliough on the other hand I wa 
able to find [lersons w'lth all three species of tli 
malaria plasmodia m their* blriod, winch they ha 
ac<iuirc<l by formei residence in .Mauritius. 

'i‘he island of Fodngues lies ^(>5 miles to the eas 
of Aluuntius. and is visited regularly, thougli onl 
<‘V(n^y 3-i} months, by tlie tiovermnenl siipjdy stcanu 
from Mauritius On tins sliip, wduch is berthc 
m Port laniis, A costahs w.is found even ihirm 
my v'oyage, and it st?ems olivious that the only tlnii 
that accounts tor the fact that Anophelines iiav 
not been mtrodneed into Ru<lrigm‘S is tliat the islan 
is (oinplctelv surrounded by an extensive ami reiiuui' 
able unal reef, lunmng from \\-i> nnle.s .seawar* 
which forces all v'csscls to anchor at le.ist mil< 
from shore. Moreover, a .steady wind from the .sont 
almost invariably blow'S nuoss the island from lli 
shore across the andionige, 

in my report 1 have described these inv(!stigalioi' 
at length, but 1 am in the meantime asking S 
Ronald boss if he will be good ojunigh to add an 
remarks he may care to make on wliat tliesc investig. 
Uons liave sliown. M.m.colm Iv M.vc (b<5'.<;oa 
Wellcome I'teld Laborarory, Wisley, Suiiev 
(Wellcome Lureau ol Scientific Kuscarch) 

I 'rin-.sn investigations appear to mo to be hot 
theovetiailly luul prae.tically imporUuU. The qiiestu, 
IS whether W./fOififUvS- entered .Mauritius uller ni 
visit III luoft Major If P. howler imd ni' 
self wen* m the islanil from .November 20, j<>o 
until February 25, looS, that is. diumg the summe 
Of u)urse. we could not nialvc anyttimg like a con 
plele surv<‘V <jf tin,’ niosiiintocs m that lime, but v 
were given the assistaiu.e of Mr. D’lvmmere/ < 
Charmov, the accomplished entomologist ot 11 
island ami curator ot tiic museum, and w'<t(‘ oh 
pnivided with ten “ inonslKjuicrs,'' that is, Iraiiu 
mosquito men Our prmtipal investigations wc 
made close to the CJairl'onfi Marsh at PlKcnix—wlm 
was drained in 1908 ; but Major Fow'Ier and M 
D’Knimerez investigated mmdi further afield ttu 
this. It IS therefore most .surprising that wc d 
not once come across A . funestus 1 remember th 
when I first found A. costahs in the island 1 t'xpei.t) 
to discover A. funestus pretty shortly, jiaiily becau 
wc had found them in association in Suara Leoi 
(where indeed we had discovered and named . 
funestus), and also because we heard th<it bo 
Tnosquitoe.s abounded in the neighbouring island 
Madagascar. It seemed surprising to me that on 
one of these Madagascar Anopheles had managed 
drift into Mauritius. Moreover, we heard that 
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absent from tJje island of Reunion, where 
\^as prcsenl. I understand that' Mr. Mac(»regor 
found -■/ pinesius in numbers .durirf^ the period of 
sumimi u hen vve were m the island ; but, in additum 
to all this, it is luoRt reniarkablti that Mr D’Emmerez, 
who was appomlutl m charge of the antiinaluna 
nieasuies after we left, liad not detected Ibis mt»stjuito 
during all these years. 'J'he jnost IJkcly inference 
ajipears to me to be lliat A. funestus has been im¬ 
ported quite recently. J wonder whether it lias also 
ai»[)farcti in Reunion. 

in luv report I discusser! the rpiestion whether 
mniaua hafl been inlrodiiced info Mauritius and 
Reunion in iHfjh-y (as was the case) by the intro¬ 
duction of large miinber.s of ooolu-s from India, or 
by the iiitroiluetion of A. rosta/i'., and 1 preferred the 
latter tlieon' Against the coolie theoiv there was 
the fad that Indians hurl bi'cn jxniring info botli 
islands long before those yeais 1 lliought it more 
Iikc}\ that A. (osldln had Ix't'n liuuight in some tune 
prcMous lo i«()0, possibly |)\ some shi]) ff thereloie 
A jiinrslus fins lacn a lu w inlrodia timi, this iivixi- 
Ittesjs of itiiiK' will be fiulhei sitp]>o7t<si The en I ire 
absi'ine of both species tiom Rodtiguis is anolln'r 
(.onfivntation ‘j he most likeR jmtme apjie.us 1<» 
me to be III.it .all three isl.nnK w»-i«* Aiiojdieies-lree 
uji lo'il'^o', 01 sft, but tii.it fuo of the is|.in«ls hfn’e 
iieioiiH' mitileii sime by shipjung loiin M.ul.ig.tst .11 
I imdeist.niil lli.it bill h spi ( a s an absenf from India, 
but li.ni not been tollow mg t lie-enl lileialnve 

It IS \ en disappointing llial all Mk aiitnii.il.iij.i 

m<MsiH<s .id\(sr'd i)\ jn< fi.ne f»«'en .ihoue./ to f.ih 
mio .ib(\an(< m M.iiiiilHis. .md I l..i\< loin; been 
< ojiv UK eii tli.it .'iiiti niostjuiio work will n<»t Ik pu.perly 
tallied out in fliitisfi dominions niilil stroiigei dis- 
I Iplllie is t nfoo ed UoN.MJ) Koss 


ktethoiJs of (Jheniieiil Reactions. 

’im getUT.i! stlienie ol a iIieniKal transform.aljon 
< an in- ie])roiiuced bv liie equ.ition . 

\,.ihTc . . I .laX.dhi'i • iiA^lRC, . I , 

V,A,J5„<'„ , . , I t-^A . ! v.A.IW if ■ 

A, 11. f re{»i('sent ehennral eleiiieiils or groups of 
eliniK'nls, wliieh arc iransieried as wliole (omidcxes 
liom one sale to the olbei ot the idienm’al equation 
{I r M I,, h, .NCfj, etc }. We sludl call f liese groups 
ot elcineiUs for short tfie ilniituliils of a ihenmal 
eijii.dion , the (iienm . 1 ! elements aie thus the simplest 
elenieiiiid.s It is e\uicnt th.d ui deleriiuiiing the 
niuiiliei of eJempnfids of a eheniKal eijuatjon the 
muiuiiiini rule must lienbseneil Uml is. the elements 
must be brougld together into gToii])s, so fhal the 
mmibei of liiese groiqis {eieinentids) shall lie the 
smallest possible 'I'he coiiqMisjtion of these groups 
must fulfil oneinmbtion liiaf tlunr ninnlxT taken 
as a wiiole and loi i-.u h lorniuhi iiKlivKluallv should 
be the same on the iiglil and on the left side ol the 
clienneal eqiialion. In most t.nsi‘s Du* ]>rol>leni of 
iletermming the elementids is sjniphfied by the f.ict 
lb.ft the mimber ol elementids is the same as the 
miniber of eloment.s. 

a, }>, (. li, etc., as usual in chemical ciinations, are 
numbers sitowing how many times a given element 
(or elenieiuid) oeeiirs in tlie c«nnposition of a chemical 
i ompound Jb[nation (J) contains molecules composed 
ol all elements ot a gneii chemical transformation; 
of course, the absence of .some elements in the ccmi- 
position of a nartu ular chemical molecule is expressed 
by inaKiiig the coi responding multiplier {i.e. a at b 
or (, <‘lc.) e(|ual to zero. 

rj. .I 2 . Js- «dso yj, I'j, v,. etc., are fJic numerical 
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coeffiewnts to be dctermincxl by hemists using 
chemical equations. 

To determine these coeflicients al ebraically, Re¬ 
cording to the rule requiring an equal number of 
elements Sn both sides of a chemical equation, we 
can wnrite: 

HTjrt-i j- . . . '-yim^y^q-.-ViZ-h . . . 

Xib \x^AxJh- . . . =yin d-ya*'H v^u ]’ . . . 

Xj( [xj -My-I- . . . ^ViP -\-y 3 ^ \ \bi£'-i- . . . 

Tn calculating the numerical values of the co 
efficients y,, x^, etc., as required by stoichio- 
mefry, the following rules must he observed : first, 
all the coefficients must be w'hole and positive 

numbers , the coefficients must not have a common 
thvisoi. 7 ’lus last condition is satisfied by giving 
the .smallest [M>-.sib]e whole number to the coefficient 
of the molecule occurring the least number of times 
ui a clicmual reaction. 

It follows from th<; series of ciiu.ations that the 
uumlxr <»f clcfuentnls of a chenucid tijuation corre- 
spoiKls to the number ol separate equations serving 
to d<dcrmu*<‘ the ncces.sary coelticients; and the 
number ol helerogeneous molecules (scpai.ite sub- 
sUm< cs) taking part in a chemiCrj) reaction corresponds 
lo the number of unknown quantities Uem-e 

In ll.i- .siii’f-'-i.iu’ III' I’iinihi'i' uf Si'^av'ilr sirh- 
tnl.u’i^ I'tiil in a ilirniKiil yradion ,xit// hr 
•^niiUi h\- "tu unit tlinii An. niiinlny of r/rmriiti'l-, 

'lo tlUisli.jie Ibis we shall gi\(' se\er.ii clieinic.ii 
' eipi.ilioiis 

I (n) ! .<■•> (h in( nA and lliin •yiihshiia r-. An ('s.iiuple 
I ol tlu- simplesj !<•.!( lion is tlic lonii.itioi] ol w.iiin 
(two <I<-iikiils, }j atid < 1 . .mil three siibst.uu es, M,, 
O.. and 11 , 0 ). 

(//) / liur rh uinils or tit inrnlKA and f-nty '^iihduni n, 

(1) 2C.,il,0„ }/n11,0,1^.1-11. : the three 
elementids me Zn. II, and 

(f) I'oiiy t h nn ah and liiu suh^lanii'i. . 

•tS i G.N'uOH - 2 j\aaS+Na;.Sj<b I .llhO. 

(»/) J'iir thnnnl'i and s/i suliAnnws . 

zSi(a\ 0 .,)..-|'(.MT(-'i zSit'l. I sN'a I Cl^ 1 - ?zllp. 

(/•) .SVi* tiriiHufs and sevrn <.>ihAanrrs . 

KA ! . 0 ,t bill-i .}H.SO. K.SOj !(r..(SO,). 

- 1 - 71 -UJ )- 3 l. 

jMore eonqih'K chemical equations containing mom 
than .SIX elemeutid? are comparativelv rarely met wntli 
in chemislrv 

W'e slinll now investig.ite an (xamplc in whicli 
sew I'll elements and oiglit subst.inces take ])nrt in a 
reaction : 

.tiKaCo(('N )6 1 .rJ-f^SO, .^ViCoSO, 4 V.,K2S0, 

Tr.-,(NJT}.iS(h • )bCO' I tAC 024 y„S 0 ,. 

liv .solving tiui <ilgehraieal equations corresponding 
to this clicnucal reaction we get the lollowing : 

2K,Co(('.N')a-f 24ILSO., "2C0SO, -i 3K„S04 

|-o(NTi,) 3 SO 4 + iiC0-| CO24-13SO,. 

7 'hls reaction is .so complex, that even Prof. 
Treadwell, who did not know of the algebraical 
method ol finding the coefficients. WTote the equation 
wrongly from the strictly stoichiomctrical point of 
view. liis rendering ol it was as follows : ^ 

2 K8Co(CN)fl -b 1 zH gSO, 4-121120= 2C0SO4 + 3 KgSO, 

4- J'lCO 4-CO2 -1-G(NH«).S04 4-SO,. 


Treatlwll, “Aii.ilylical Chemistry,” vol. li. 
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Here th< re a» seven elements, but" nine'' ^ 
stances. < >rie need not be a {oofound mathem^eian i 
in order to understand that according to the 
of a chemical reaction evolved us, Trea^ellfj^; 
example ju-ttgiven conb&ns, in the equatim d!Teacta(^,^i 
substances the coeffidonts of which ia certain fiToit^ 
can be arbitrarily changed. Such substances-as^/‘; 
on one hand, H,SOt and H, 0 , on the other SO,, ' ,j 
Thus, if we„ express the number of elem^ntids'by. * 
the letter L, the number of chemical 'substances 
taking part iti the reaction by the letter M, we shall 
get for the simplest case of n chemical equation the. 
expression: 

M=L + i. 

We have looked through a number of chemical 
works and have found no exception.s to this rule. 
The seeming exception.s, carefully analysed, were 
found to be only complications, substantiating the 
rule announced. In the well-known “ Analytical 
Chemistry ” of Prof Treadwell (vol. i.) out of 1240 
reactions] 688 follow tUrectlv the rule announced. 
We ■.hall sliow below that the seeming exceptions 
are < nly more complex cas<‘s 

Let us consider a first possible complication : it is 
evident tiiat bv a<hiition of two or several chemical 
equations, we olitaiu a new chemu'al injuation, but 
a more I'ompiex one ; to lirul in tins ca.se the applica¬ 
bility of the simplest rule governing a siuqile chcmn al 
reaction, a special nnnl_\sis is u*<jmred. 

T.et us consider the <’asc ol iloubh' deconq)o.sition, 
.vine!) from a chemical point f)f view consists ot two 
reactions a reaction ot combiimlioii ami u roaetion 
of ilecomposition This complication afiects adversely 
the iiuinediati) ajiphcabihty o( the riih* announced. 
In this case the nuinlMT of elemeiitids increases, but 
the new clcmentids gi\’e algebrau.il eipialions result¬ 
ing in tbc same solutions as thosr given by the number 
ot ciiuations denuuided by tlie rule I- M - i, so 
that to find the nccess.irv eoehictents it is sufficient 
to lake onlv the algcbiaic.il equalions according to 
our rule. 1‘o demonstrate, this we will take an 
example ■ 

arjAgNOj-f -i',H.N(b i I'jAg-jS 

Here there •rire tiie lolknving cqu.Uions. for Ag, 
.r, 2v^, for NOj (cieiiientul). ij y,. for H, iis-.y, 

Tiiese sufiice already, lor liy taking is i, we oblam 
3', .-2, X, i and Vj -2 It is possil)le to make an 
eqmttuur for sulphur, v^, init tins ispiatiou gives 

no iK'iv (lata and can only serve to control the pre¬ 
ceding Cipiations 

Here is anotlier example " of a complex reaction . 

HKCK.L I i-illCI .SK( 1 -i-qClj 1 OCK^ 

Tlic corresponding simph’ reactions arc . 

KC 10 ,-j OHCl 

5 KC 16,4 OHCl == 5 KC 1 t>C 102 . 

Adding together the lasttwo equations and dividing 
throughout by the factor 3 common to, all the co- 
efficient.s, we obtain a more simple expression than that 
given above, for we get: 

2KCK), +4HCI = 2KCI -f 2H,0+ 01 , +2010,. 

Here again llie “ new condition,” regulating the 
decomposition of chlorate of potassium, .will bo 
expressed by the quantitative analytical data of the. 
percentages in the reaction products of chlorine and- 
chlorine dioxide. These last examples sjiow. already 
that, as in the application of the familiar phase 
rule, the appearance df each '^new condition” in¬ 
creases one the nuint^r of substances, Designat- 


^ing the aumb^'bl..new conditions by « as in the phase, 
rme, we get expression:, 

As 1^.the iit the appli^tion of the 

phase rule, we wmVfi^nate as f»o»-Mrian< chemical 
roacUpna thOi^^Wbwmg the simple rule Ms=L + i, 
as, bf coarse,'rill ifomuls these reactions do 
not admit of-a- variatka ci.'Ojef&cients. A chemical 
reaction obeyi^ the .rule M„ =L + i +♦> bas«.degrees 
of freBdom. TfhiS' the reaction above investigated 
of the action of sulphuric acid on KaCo(CN)„ if 
written according to Treadwell, will have one degree 
of freedom (inter-relation of the number of molecules 
H ,0 and SO,), i.e. for this case n«:l and thus 
Mi-:-LH 2. Accordingly in Treadwell’s equation, we 
have Mj =9 and L - 7.. 

The reactions of hydrogen peroxide when hydrogen 
peroxide act.s as a reducing show this; 

f jrJijOa +,v,0,+'y^eAg. 

In this caw* T, *3 {i.e. Ag^ H, and O), M*:5, i.e. 
Ag,(). HaO,, HgO, 0„ and Ag. , It would, seem that 
this is an exception to the rule; but actually there 
IS no exception, as the last equation is subject to a 
ncw*toiulition : the quantity of Jiydrogen peroxide 
and the ijuanlity of .silver oxide are determined by 
the fact that the molecule of oxygen is formed by 
one atom of oxygen taken from the hydroygen 
peroxide and one aloin of the silver oxide, .\lgebraic- 
ally this condition can be expn*.sscd by putting 
.I'l - The solution is then quite delmite. 

I-.istlv, let us investigate the case ol reactions 
ollen met with m orgcirnc chemistry, where a small 
nundier of cleinent.s lorins a great many substances. 
We will lake tlie deconqK.>siUon by water of the alloy 
of iron and earlion at liigh temperature and pressure : 
3h'e,.C„ ; 4^1Ut) />h'c„tb-! yaC^Hj,,,+.v«C,JIi,„ 

+ , 1 ' 4 ^Vll 2 K 2 + • • • 

An imiiied-ate application of tlie rule M=L + i 
can be made only in the ca.se of the formation of 
one hydrocarbon (case of double flecompo.sition}, as 
in thedet'ompwiuon of the carbide of aluminium. To 
the other ca.se the rule M„ -=L -K i -j n must be applied, 
as each new hydrocarbon, must be characterised by 
tjuantitativc aualvtical (fata showing it.s percentage 
m the reaction products in order to be able to write 
a stoicluometncally r.orrecl chemical equation. 

'i'he expression M« L-l-i in and the simpler one 
M--Lh } form the basis for deducing the algebraical 
equations nw'cssary for the deteni^nation of the 
etjuation coellicients of a given chemical reaction. 
I'he general number of algebraical equations will be 
equal to n-f ]., where f, is the number of equations 
corrcspoiuhtig to the number of elementids, and n 
IS the number of e(}imtions w'hich must be deduced 
to iTKMit w special concUUons. 

All the rules given ni.this paper can be formulated 
also by a single expression : 

M„^Aq 1 +», 

where A is simply the number of elements taking 
part in a given chemical reaction. 

• Wl. Kistiakowsky. 

Petrograd, June 1923. 


• TreadirefL, “ A^i^ytkal Cbtni{itt7»” ^ U ■ 
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' MocbaDlsm of tihe Hydrogen Chlorine 
Combination. ^ 

'' Thb object bf the present note is to describe .some 
work in progress here on an attempt to test directly 
rthe Nernit theory {Zeit. Electrochem., 24, 335, 1918) 

’ ■ 2 C 2 
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for the very wide deviation of the hydrogen chlorine 
combination from the Kinstein photochemical equi¬ 
valence law. Nern.st postulated that the primary 
action of the light was to split up the chlorine into 
atoms, and that these were able to react with hydrogen 
molecules according to tin; equation 

Q-dlj HCl fH, 

and that the atomic hydrogen funneii again reacttxi 
w'ltli chlorine 

II i Cl, -iia ; Cl. 

an<] that this cycle was repeated ov<‘r and over 
Hence i quantum ol Jtgiit energy w.is able to cau.se 
a very great amount of combination. He show'ed 
that all these reactions proceeiUxl with a free energy 
decrease and hence were possible reactions 

We are attempting to jmt tins theory U> a ilircrt 
test. In our experiments atomic hvlrogen. generaleii 
by Wood’.s method ('I'rans. Jioy. S<h‘., hu-.\, j, M}2.»), 
IS led into a mixture of hydrogen and cIih>rino, ami 
if the tiieory is correct an excessively large amount of 
hydrogen chloride should be formed To determine 
the amount of atomic Jiydrogen at the moment ot 
reaction the same proce<lure is used substituting 
bromnie for eiilonne. It is kimwn that the hydrogen 
bromine reaction tloes not give excessive yields of 
hydrogen bromide and i^ernst has sJiown that the 
reaction 

Hr l-Ha=^HRr I H 

will not take jilacc sjiontaneously. 'Die hydrogen 
and clilorine are at a partial pressure of alM)ut j mm. 
each, and care is taken to prevent illninui.ilion of the 
gas mixture from the discharge tuln- It lias been 
shown so far that atomic hyrlrogen will travel a 
distance of 13 cm from tlie dtsidKirgo tube when the 
pres.sure is 1 mm. Lf (hlorine he ]KTmjlle<l t<» niad 
the liyilrogen stream at tins ]H)int direct combination 
takes place at room lenipor.itiire ; in one <‘\penim'nl 
the yield of hydrogen chloride was lo per cent of the 
livdrogcii r.setl. I'liis amount would seem to exceed 
greatly that title to tint atomic hydrogen present, 
although so far no direct determination lias been 
made of thus (puuiLity. A I. M.\kshaij. 

H S. Tavi.ou 

Princeton University, Princeton, New' Jcrsi'y, 
November 7. 


Remarkable Ascending Currents at Melbourne. 

Klmakkath li a.scending currents witc ob.s<*rv(Kl 
during a pilot balhxm ascent at Melbourne at 11 00 
hours on Friday. October jh, 1023. Heights were 
determined by means of range'liinjer reailmgs, and 
should have no error 0/ conseijuoiice. 'I'he following 
table gives the results of the ascent; 


. 

■J iiu«*. 

.Normal 

l )l>''»TV<!j 

>\ iikI 

lIuiKhl. 


Dirertiijij, 


•15 

m. 

t|‘» 

in. 

.H 5 

6-8 

I lu 

180 

I 7 (> 

XU 

lo 6 

L 5 

270 

.131 


n-i 

\ (K) 


801 


io*g 

.i A 5 

•| 5 » 

1202 

282 • 

«'.3 

5 15 

6 jo 

1.380 

• 27 ^ 

8*8 


At the first reading the balloon w'as too near to be 
observed with the range-tiniicr. The rate, of ascent 
should hav6 been 100 metres in 45 second.s according 
to J. S. Dines'.s formula, but for the particular type 
of balloon used, range-finder observations indicate 
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tliat the actual rate is about go metres. Shortly after 
the fifth observation the balloon entered thin cloud, 
but could be seen for some lime longer. 

Between the second and last reading the air in 
which the balloon wa.s travelling ascended at the rate 
of 4 metres per second, while between the third and 
fourth the ascending velocitv was 8 metres per second. 
(In a numl)cr ot occasions when cumulus cloud W'as 
forming. asceniJing rate.s of 2 metres per .second over 
considerable ranges have been ob.servcd at Melbourne, 
but nothing appro.'iclimg the velocities shown above 
had been encounti-rcd previously. It will be noted 
that the upward current was at times sucli that no 
raindrop couh! descend through it. A remarkable 
feature was that the cumulus cloud which was forming 
rapidly at tlie tune was doing so, not in isolatcfl masses, 
hut in an almost continuous slieet. No curaulo- 
iimibus was present. /Vbovt' the cumulus layer 
alto-t.iimuliis was moving from 252'''. 

As regards LIh; general siUiaLion, aii anticyclone 
was passing to Uie northw'ards, moving rapitlly, 
Hnniig its passage across the continent the anli- 
cvclone Ihul docrea.sed in intensity. Mdbouriui was 
coining under the inlhient.e of the succcinling low- 
prc'ssure trougli 'Ihc recent we.itiicr liad boon 
(haractiTistul by thesi- fa.sl-inovmg anticyclones, the 
intervening depressions being very poorly developed. 
This weatlier is one of the pronounced drought typc-s 
ICdwakd Kidson. 

Mcleorologieul Bureau, 

Melhournc, 

October 20. . 

Long Range a-Partieles. 

In a letter lo N.vruKi ot Si'ptomb<T 22, p. vve , 
slated that, m addition to tiie u-ravs ot range 6*1)7 ; 
cm . r.idimu .iilive di-posit (units particles of rang<‘s 
o 11*2, and i,v3 cm respectivclV. It has since 
been loiind tlial, in addition to llie «-ravs of ranges 
4*8 .11)11 8 o tm . thorium active deposit omits particles 
of ranges 11*3 {previously recorded bv’ KulhcTlord), 
i3oaiid 18*4 cm respectn cly. and tli it the cnussioti 
of every lo* «-ra\s ot r.inge 8*(; <m is .iccompanied 
by tlio emission of 220, .17, and 33 partiele.s of the 
above ranges. In the c.isi* of acUnnnn active deposit 
evRlencc of particles ot range greater than 6-5 cm. 
was foimd. but liie soinces availalilc were not 
siilticienlly intense to allow theii range lo Ix' det^r- 
mined with accuracy. 

By a metluMl devised by Sir Ernest Butlicrford we 
have satisfied ourselves llmt .the long range juirticle.s 
from radium active deposit arc a-rays. 

Ikdoniuin has also been cxaimnerl and found to 
emit small numbers of particles of range.s (>*j±oj, 
lo-oi-o-i and 13 ii:o-2 cm. re.speetively, in addition 
lo tlie nmm group of a-rays of range 3*03 cm. The's 
relative numbers 111 these new groups arc at present I 
Ixiing determined ; from tiic brightnc.ss of the scinlil-'’ 
latioiis it is considered that they are a-rays. - 

J,. F. Bates. .ss 
J. S'JANLEY Rogers. 

CavendLsh Laboratory, Cambridge, 

December 15. 


Continental Drift and the Stressing of AfrlM. 

In reply to Dr. Evans’s letter under the above title 
in NAtURE of September 22, p. 438, may I say that 
1 t09 shall be surprised, indeed extremely surprised, 
if further work iti Uganda does not “ (iisclose the 
existence of at least some normali faulting with a 
north and south .stride, showing the former existence 
of east and west tension.” Compression in one area 
seems to imply tension in another; and it is not very 
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probable that Africa has alwa)'s been on one side 
of the equation. But one would expect that, had the 
continent been " predominantlv in a state of tension," 
evidence of the fact would not be difticult to find in 
Uganda. • 

True, tliere is no reason wJiy " a change of con¬ 
ditions may not convert a true? rift valley formed in 
a period of tension into one iKiundcd by reversed 
faults." But it may also be ob.sorved that il is certain 
that tension operating on a nit fomied by a thrii.st 
action would accentuate the features, provide^l that 
the bottom of the valley was not preventi‘<l by 
subterranean support from sinking, ('ompressuni 
would do the same without the last proviso; wdnle 
some such factor a.s cooling at di-pth would achieve a 
similar result without the as.sistance ol either U-iusioii 
or compression if the faults wen* rcver>^e(l 

Ihere can be no shadow of a doubt that the bottom.s 
of the Uganda nft valleys have .sunk, and that. too. 
very considerably. Wliat has happened beyond this 
it IS mqiossibic for any living soul to say with absolute 
certainty al present; but no lln'ory of the rilt will 
pa.ss muster if it leavt's T^uwen/on hanging ui the 
air, and if it fails to explain whv planes ol weakness 
to tension liavi' not been iilihsed’ 

Assuming a nfl-bloclc (by winch i mean the mass 
between therifl tealuros) bounded by reversed faults 
to sink, something must happen to the vallev sides . 
either one or both will suliside as a whole, or great 
Jnu's of normal faulting will appear m the country on 
oiu* or both sides , or thc'se two things mav happen 
in combination 'I'he lust ot lh<*s(* alternatives 
appe.irs, alinost to the eutiri' e.\clnsiun of the sei-omi, 
by Lake Miierl, in Ijimyoro , the second, hugely ti> 
the exilusion of tlie lirsl, is seen along the easiern 
side of J.,<ik« (ti'orge Moreover, normal (aultmg may 
apjicar m the nit bliu.k itself Jtut all these Ihings 
mav e<[ual!y be conse({uent U(K>n setllenienl of a 
nft-block bounded bv norma! faults 'lluis it is 
easily seen that step iaiilling is not Uilinissible .is 
evideni e as to the nature of tin* fractures (hat milialeil 
the nft The'.oiulion of lhe(Trcal Rift Valh'v jiroblem 
must be suugiil, m fac 1. m places like J.hin\'oro. when' 
sle]) laiiHing is almnsL complelelv .ibsinit. 

l>r. i'.vans, who eoinfnnes Wegener's general 
proposition witli a tentative lhcor\ of the moon’s 
birth, would e.\pei.t (.subject to the truth of the latter) 
■' 'I'lie chief jicriod ol t<*ns>ioii in Afrita ami its sur¬ 
roundings to have existed m Me.so/oic and early 
Kainozoic tinu'S " , but this? is precisely when, so 
Prof j. W Uregory aigues (and 1 agree with him), 
Africa was being bnnchefl up liy compres.sion 

'\s to the date of tlic moon's birtli. or the manner 
of it, 1 am not qualified to .speak with any anthonly ; 
but T sliould havi' thouglit tliat liad it taken place :i.s 
late as the Carboniferous period, the parting at least 
would have lieen catastrophic. Also 1 am tempted 
to ask {not controversially, but a.s one seeking in¬ 
formation) why if " tlic Iniik of the atmosphere” was 
" attracted towards the protruding ma.ss of the moon.” 
onr sati'llite lias now' no atmospiicrc worth mentioning. 
Did the moon escape without air or water ;• or may it 
not be that it once possessed both self-elaborated very 
long ago, as those of the earth, in an early stage of 
its individual career ^ May not the absence of 
atmosphere be indicative of completion in the life of 
a celestial bod) of a stage the span of which is a 
function of the .sphere's mass ? 

I fear that 1 have somehow created the impression 
that all the major faulting in this j>art of the world 
is more or less north and south. This ie not so. In 
Bunyoro certainly, and one has reason to believe 
elsewhere, a series of very largtf-cast to west faults is 
traceable. This is clearly brought out in a structure 


map of part of Bunyoro prepared by Mr. W. C. 
Smnnons a few years ago. judging by the manner in 
w'hich they cut off the north to south fractures, the 
cast to west faults are the younger; though both 
arc verj' ancient. 

1 believe that the word " nft " w'as originally 
applied to the Great Hast African fracture trough, 
which is ijintc a diflcrcnt thing from an ocean-covered 
area produced by the drifting of continents Rift 
valley faults will still remain nft valley faults, whether 
ilicv turn out to be normal or reversed ; otlierwiso 
" nft valley ” must disapjiear from our nomenclature 
.should my hypothesis j^rove true. 

1 thoroughly agree witli Dr. K\'ans’s remarks with 
regard to llic value of ''peculative hypothesis ; an<l, 
as he reminds us. " U will onK be wdien we have all 
the lacks before us, that wc shall be able to solve with 
any assurance the probhuns presented by the present 
configuration oi the surface of the globe.” 

li. J. Wav!/\n'i>. 

M.ihyiiro, I^ake Georgt', Uganda, 

November j. 

Mrs. Hertha Ayrton. 

I.N Natukk of December i there appears under tlie 
above heading an ohituarj' notice ot the late Mrs. 
\yiton w'hicli. 1 logret to say, is m some nf?itters 
mcoirect aiul imsleadiiig The article is an unnsnal 
one, for m it the writer ventilali's In.s own grievances 
ag.imst Ins so-called ” masters ” (The City and Guilds 
Institute), am! dtsparnges and belittles tiie work and 
abilities of Ins lifeUmg colleagues To write m Uus 
.striin about deiul friends is m my opinion rejirehen- 
sibli', ami it IS to be Iiojicd the e.xample will not be 
follow ed 

I'rom leading Ihof Arni.strong’s article om* w'ould 
gather tli.it Mrs Ayrton had lillleoriginality, and that 
all the sen ntiln' woi U she did was due to her linsband'.s 
l<Mtl. Nc'itlieruihTonci’W’oidd be true, as is proved by 
the inventions slie made betore she met 1 ^'of. Ayrton 
ami the original work siio earned out after his death. 
In conm'xioii with the latter, Mrs. Ayrton look out 
eight patents Ix'lweeii I<;i3 and iqi8. 

Tlie late l^rof Avrlon told nu' on sevi'ral occasions 
timl when Mrs Aviton Look up the study of the 
electric .uc he left the subject entirely alone so that 
there should be no excuse ior any one giving him the 
(tvdit for her work, ami when lecturing to lus .students 
on the aie he made similar statements, as nmiiy of his 
pujnls can doubtless umlirni, it is indiicii very prob¬ 
able that I'rof. Armstrong heard analogous remarks 
from Prof. .Ayrton’s ow'U lijis. T. Mathku. 

J7 Wyatt Park Kii , 

Stieatliam ilill, S W 2, 

Iks ember lu, 

A Waltzing Mouse. 

It may perhaps be of interest to record that, in 
some recent experiments m crossing mice, there 
appeared 111 a litter ol seven (self-coloured champagne) 
a female which exhibited all the symptoms associated 
with the Japanese waltzing mouse of which Yorkes 
made a fairly exhausUve study. It i.s dextro¬ 
rotatory, if the term be permitted. It is not yet 
old enough for reproduetion. Both parents have, 
however, sifice profinced litters, the female to a 
Dutch-marked male, the male a Dutch-marked 
female, five and four respectively, but all arc normal, 
nor out of eighty mice recently born to otlier couples 
have I had any other that waltzes. 

G. W, Hakri.s. 

The Koyal Automobile Club, London, S.W.r, 
November 25. 
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Egypt as a Field for Anthropological Research.^ 
By I’rof. I’. E. Niswberkv, M.A., O.B.E. 


I 'i’ liilh often bmi stated tfiat civilisation in Egypt 
s[)n’ad from the soutli. and rnnsiderahle stress has 
Ijeen lai<l uj)(in the (act tliat many pre-dynastir and 
early flynastir remains have been found in l’p|)cr 
I''.}') pt in the rL'j'i<m between Faliu and Thinis, especially 
at Hierakonpolis anti Niniadn. and north of Naqada, 
in tile ni'i^'hliourliood of A!»ydos. O[)|)o^ite Kdfu is u 
desert route leading to tlie Red Sea ; at Kull, opptfrite 
Na<|ada, is the iuginning til the r<jad leading to Komt, 
the ]>ort on tile Re<l Sea. It has been thought lliat the 
people who brought culture to ICuypl reached the Nile 
V’alley liv one or bv lioth llu-se mutes Iroin a “(IckI’s 
Land ” .situated homenliere down the Red Sea coast 
Rut througliout the wiiole iustory oi Kgvjit. c-ulture 
has always ccime from the north, and sprcMcI southwards. 

h’roin a.study of the nionunu-nts of the First Dynasty 
that had been found at Abvdos and elsewluTf in rpjHT 
Kgypl I vc'ntured. nearly tuent\ ye.us ago, to sugge.st 
the OMstence in pre-dyna.stic tunes of a Delta civilisa- 
lion which, in (ullure, was lar advaiutd liexond tlial 
ot rplier Kg\ pt. and J pomte-d mil that il was pnil^ibls 
to il Deltii civilisation that the Dynastii Kgyptians 
owed their system ol writing 1 was le<l to tins ion- 
cdusion by tiie following lads Although many pre- 
dvnustic ((‘tneteries had Inen llionaigldv i-sjilon-d in 
I'pper I'ig\}»t, no grave had vu-lded a single Iragnu’iit 
ol iiicrogdvphic writing. 'I'he only mlerenic tlmt can 
he drawn irorn this i\ thiU hii-ioglvphic wihing was 
unknow'n, or at Jill events unprac tisi-d, hy the in* 
haliitants ol Djiper ivg\|)t beioiv Dvnasiu’ times On 
the other han<l, the discoveries at N.icjada. llierakon- 
polis, and .,\!»ydos had ^!u)wn us that all the c-ssentiiil 
ieatures of the I'.gvptiaM system ol writing were fully 
developed at tlie lieginmng ol the First Dynasty 
llicToglyphie signs were already in lull u.se as smipie 
jilionogiiims, and their emplounent iis |i)ionelic 
I’omplenienls was well cstiiblislied. DeUTuunative 
sign.s are (oiiml beginning to ajipeur in these early 
wniing.s^ but, its F.riiuin and C/riflilh June noticed, 
evim <is liite as the h'dlii Dvnastv their use vviis \tr\ 
restricted in the tnoiuimeiitiil inscriptions, alllicmgli 
they were lonimon in the cursive ami IreeK wntten 
tc.\ts ol the. pyramids. At the \er\ beginning ol the 
J-’irst Dvmasty the numeric-al syslein was complete up 
to millions, and the l^gyptiuns had alreadv worked out 
a .solar vear of 365 (lavs. 'I’liis wsis indeed a remarkable 
achievement. 

These hicts are ol great .significjince, lor it is clear 
that the hierogivjihu system ol writing, as we find it 
at the lieginning o! the I'lrst l>\nasl\, must have lK*en 
the growth of nniny imtececleni iige.'J, and yet no tmre 
of the ciirl)- .stiigc'.s ot ii> evolution ha>e been found on 
tipper ICgyptian soil. 'I’liere is no clear evidenee, 
liowever, tliat tin* svslem was borrow'ed from any 
countrv outside Jygypt; tlie launa and flora of its 
characters give it every iippearance of Iwing indigenous. 
It IS apparent, theretore, that w'e must seek the cradle 
of the Egyptian system of hieroglyphic writing else- 
w'hcre than in L'pper Egypt, and as the fauna and flora- 
ol its cliardl'ter.s are distinctly Egyptian, llie pre- 

* From the Prcsulcntinl AddrcBs deli>ered tu Section H (Anthropolof)-) 
u! tbe UrltiNh .-iskoemtion At un September 
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.sumplion^ii? that it must be located in the Delta. An 
imjxirtant indication a.s to the original home of Egyptian 
writing Is given by the .signs which, in historic times, 
were used to designate the points of the cuinpas.s. 
The .sign for “ east ” was a droji-sliaped ingot of metal 
upon a .sacTcd perch, and this was the cult-oliject of a 
clan living in pre-dynastir liincvs in tiic Eastern Delta. 
The sign for w'est was an ostrich feather placed in 
a semicircular stand, and this was the eult-object of 
theiK'opIcof tlie Western Delta. The sign lor “ south 
was ;i srirpu-s-reed : this was the cult-object ot a clan 
whiih (Iw'elt on the oast hank of the Nile a little above 
the niofierii village of Sharuna In Middle Egvpl. The 
(ounlry south ol tlie ajiex of tlie Della w'as known as 
7 'u Sheina, “ Reed Land " It must, then-lore, have 
been at some [Kunl noilh of tlie apex of the Delta that 
the scirpus n-ed wn.*. tirsl used to designate the south. 
It must also have been somewlierc in tlie {'entrai Delta 
that the cult-objects ot the jK'oples of the l-hislern mui 
W esietn Delta were first usei! to designate east and viest. 

luir the Delta b<'jng the early Iiome of writing 
anollier fad has to )»• taken into consulerution 'riiotJi, 
the Ibis god. was to the Kgypti.ius llte god ol writing, 
and It was to him tliat tliey attiibuKd its invention. 
Tlie pnmipal seal ol his woislnp m histone tinu-s was 
llrrmo()<ihs, ill Middle l'V>P*- -IhR Tlioth’s original 
habitat was situated in the north-eaM coiniT ol the 
Delta, wdu-re, in ]»re-(lynastic limes, had resided an 
Ibis i-ian Tile tradition that named 'j'hoth .is tlie 
god and inventoi ol vvntiim would, llieiefore. point 
Dclt.i-wards. ' 1 ‘hiN tradition is signifiiani al.so in 
anolliei w.iy. Althougli we caiinol douiil that the 
ICgvplian system of writing was evolved in the Delta, 
the genus of writing may have come into Egvjit from 
Western Asia rui this north-cast corner of the country 
In this eoniu-Mon it ma\ be pointed out that the 
lueroglyphu .sign.s for “right" and “ieit" were the 
.vuueas liiose lor “ west " and “ east “ ; the Egyptians 
who evolvt'd tlie hieroglvphic system ol w'riimg 
orieiilaled themselves facing south. 

It Is remarkable that so little is known about tlu‘ 
emU history ot the Delta. Few e.xiavalions have 
been earned out there, and nothing ol pre-dyna.stic. 
or eaily dynastic, limes has. so far, been brought to 
light Irom the (ountry north of Cairo. We do know, 
iuiwvvcr, that before tlie arrival ot the Falcon-kings 
from llier.dvonpolis in the south. Middle and Li.wer 
Egypt had Ih-cii, proiiably for many centuric.s, united 
uncicr one siejitre, and that belore these lv\a> parts uf 
the country witc uniud there luid been a Delta 
Kingdom whidi had had its capital at Sais. The 
names of some of thc.se early king.s are preserved on 
the Palermo fragment of the famous Annals Tablet, 
and the list tliere given would alone be enough to prove 
how andent the Delta civilisation must have been. 
There was certainly nothing comparable with it in 
Upper Egypt in those far-off days. 

What were the phy^sical conditions prevailij^ in the 
Delta and ir» the regions to the east and west of it 
immediately precedinjj the arrival of M«|es in Lower 
Egy’pt ? For the eastern side the evidence in exceed¬ 
ingly scanty, but there is one fact which is significant. 
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The chie[ {^od of the eastern nomes of the Delta in the 
Pyramid Age was Anzety, a pastoral deity who was 
the prototype (d Osiris. He is represented as a man 
holding in one hand the shepherd’s crook, and in the 
other the goatherd’s ladanistcrion. Tliere can he little 
doubt, therefore, that in the Kastem Delta there lived 
a pastoral people who posses.sed flocks of sheep and 
goats, and this is evidence of a certain amount of grass¬ 
land. In the (Vntral Delta at the same period there 
lived a serie.s of clans, among winch a Pull ('Ian wa.s 
predominant. In historic limes in Egypt the ox is 
often figured roaming in papyrus ami reed marshes, 
and it Tna)' ))c that the ('cntral Delta marshes su]>jM>rted 
herds of domesticated rattle. 

Mu<'h more is known aiioul ilu- western side of the 
Della at the time of Menes. It formed, I believe, part 
of wijat was railed Tclicnn-land ; at alh^vents this name 
w'us yiwn to the region immediatelv to the west of tin* 
Canopir hrani !i ot the iNilc. There tan be no doubt 
that this part of the (ountiy was a very Icrtilc and 
]>r()sperous region m liie period immediately ]>re('eding 
the idrst Dynasty. Us name signifies “ Oli\e-land.” 
and we m tually see these tiers figuretl. with the name 
ot the country beside them, on a pre-d\nasiu Slate 
Palette ; on this 1 ‘alelte, abo\c the trees, are .shown 
oxen, asses, and sheep ol the l\pe laUr known as 
ser slieep. It w'as Menes, the Eahon-king oj rp|ier 
Egypt, who (ompured the pntple of ’I'ehemidand 
'I'lns ion([uest is redirded on a small ntirv «\hnder 
that was iound at 1 lieiakonpohs .VnotlaT reumi ol 
the southerner’s triumph ou r these people is pu-served 
<jn hi^.fanious .Slate I’alctle : heie the Upper Egyptian 
kingafl deputed smiting their thielt.un. while on the 
verso of the same Palette is the su nc oi a lestival at 
the Great Poll, whuh wa.s pi rlups situated near the 
('anojitc liram ii of the Nile The mace-liead of Menes, 
rt'Iiieh Is now' in the .\shiiioleiin Museum at O.xfmd. has 
a SI eiu» carved upon it whu li shows the king assuming 
llic Red ( rown ol Sais, and the inscriplion acionipain 
ing It record' that he hud laptiired 120.000 prisoncr.s, 
400,000 oxen, and 1.422,000 goats. This immense 
nuniliei of o.xcn and goats is dear eviileiue that the 
north-western Delta and the region to the west oi it 
(Teliemi-l<md) must bas e included within its Unindanes 
Ycr\ c.xten.sh'c grass-funds. 

1 'hc history ot tins ])iirt of the Delta is most obsrnre. 
During (lie ]ieriod tiiat elapsed Irom tlie end of the 
Third Dynasty to the beginning of the 'iVimly-third, 
w'lien Tetnakiit appears upon the siene, we have 
scarcely any information about it. What was hapjieii- 
ing at Sais and other great cities in the north-we.st of 
Egvjyt during the period from 2<)oo to 720 n.c. ? Tlicrc 
is an extraordinary lacuna in our knowledge of this 
part ot* the country. The peojile living there were 
certainly oi Libyan descent, for even .so laic as the 
time ot Herodotus the inhabitants deemed thcmseJvc.s 
Libyans, not Egyptians ; and tlie Greek hLstoriiui sa)*?; 
that they did not even speak tlie Egyptian language. 
The pre-d>maslic people w'lio inhabited the greater 
part of the Lower Nile Valley were apparently of the 
.same stock as these Libyans. There is a certain class 
of decorated, pottery which has been found in pre- 
dyna&tic graves from Gizeh in th# north to Kostamneh 
in the south. On this decorated pottery are figured 
boats w'ith cult-objects raised on paies. Altogether 


some 170 vases of this type are known, and on then 
are 300 figures of boats with cult-signs. Of the.se. 12. 
give the “ Harpoon ” ensign ; 78 the “ Mountain ’ 
ensign; and 20 the “ Cro.ssed Arrows ” ensign. Thcs( 
cult-objects all .snr\ived into historic times; th( 
“ Harjwion ” wa.s the cult-object of the pco[)Ie of llu 
Mareotis l.ake region ; the “ Mountain ” and “ Crossec 
Arrows ’’ were tlie eult-ohjeels of the peojde dwelling 
on the right bank of the C'anopic branidi of tlie Nile 
Thus it will lie seen that out (d 300 boats figured or 
vases found in graves in the T.owcr Nile Valley soutf 
of (airo. 222 belong to cults which can be located ir 
the north-western corner of the Delta. At the begiiv 
mng of tlw hisiorii’ period the i ull-objects oi the pcojih 
of the north-western Della iiu hided fi) the “ Harpoon,' 
(2) the ligure-<if-eight “ Shield with Grossed Arrows,” (3 
tlie “ Mountaiii," and prol)al>l> (.4) the “ Double Axe,’ 
and (5)a l)o\e ” or “ Swallow ” With the exeeptior 
of the “ lIarp(Mm ” ail these cult-objects are also lounc 
in Grete, a fact wdiu li is signifiiant in view of Sir Artlni; 
Evans's remark t<» the efii'ct that ht* considers tlu 
possilulitv of some adiial iitmugralion into Crete 0 
tin* folder Egvpttan elemciiL due to tlie first Jdia?aohs 
The “ JIar|)oon.” it should he noted, is the prototypi 
ol the Indent, and later, of tiie trident of the Lihyar 
got! Poseidon Here in this westem side of Low'ci 
Egypt is an almost wholly une.xjdored field ior tin 
unihrujMiIogist. 

1 have already referred to the jiastornl deity Anzety 
who, in the PvTamid .Age. was chief of tlie nomes o, 
the Ea.stern Delui. Among all the nome-gods lie 
tlie only one that is figured In human form ; he staniif 
creel holding in his right iiand the slieplierri’s (rook 
and in his lelt the goatherd's ladani.sten’ni. On hh 
liead is a hi-( ornate ohjei t that is connected with gouts 
In the Pvramid Texts, Anzety is (mlilled “ Ifeai,! ol 
the Eastern nomes.” and these included the ancient 
one oi the Oxyrrliynclius-fish, vvlieie. later, the rain 01 
goat was the cluei < ult-aniinal. Neither the dome.stic- 
ated sheep nor liie goat eun he reckoned as I'lgv’ptiiin 
in origin ; they both (ume into Egypt irom Westem 
Asia. \\'(‘ have, therefore, in thii> pastoral deitv 
An/et> evidence oi immigration fnini the west. 

Among tlie cuU-ohjeits oi the cilie.s over wlimh the 
god .An/ely presided were two which, 1 heiievc. can 
definitely he nderred to tree.s tlial were not indigenous 
to (iu* soil oi Kgvpt Iml to Svria. Oim of the.se cult- 
oI)je( Is is the .so-(ailed Ded-eolumn. 'I'lii.s was (jne 
of the lioliest svmlxjK of lite Egyptian religion. It 
has four eniss-liars at (he ((4) like superpo.sed capitals. 
.Sometimes a jxtir of huniuii ejes aie .shown upon it, 
and the pillar is draped : sometimes a human form is 
given to it by carving a grolescjue face on it, robing 
the lower part, crowning th(' loj> with ram's horns, 
and adding two arms, the hands holding tlie crook an(l 
ladanislerion. Erazcir has suggested that this object 
^night very well be a eonventionul representation of a 
tree stripped of its leaves. That it wa.s, in tact, a 
lopped tree Ls, I believe, eerlain. In the Pyramid 
I'exts it is said of Osiris, “ Thou receivest thy two oars, 
the one of juniper (uan), the other of jif-wuod, and 
thou ferries! over the Great Green Sea,”’Tlie deter¬ 
minative-sign of ihe word sd is a tree of preci.sely the 
same form as the Ded-c(jlumn that is figured on early 
Egyptian monuments, i.e. it has a long, thin stem. 
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'i'his tn-i'-imrnc only occurs in instriplions of the 
J-'yruniifJ A<;(“, and it is mentjoned a.s a wood that was 
used ior making' chairs and various other articles of 
furniture. In the }wi,s.sa"e quoted from the Pyramid 
'i'e.vls jt i.s mentioned lo^'elher with juniper, and llie 
latter was (‘mj)i(iyed in cai)inet-makin;^, etc., at all 
penod.s of I'lj*yptian histor)'. There is no evidence 
that juniper e\er^n!w in I'.^yjjt, hut we have numerous 
r(colds of the \voo<] bein',' irn})ort(“d from the I^Ixinon 
rcf^ifju. I'he sd-ln'v, as we sei* from the determinative- 
ot the name, had hori/ontally spreading hranilies, 
and was e\‘identlv sonic .s[K‘cies of conifer. No c(mifers, 
howcviT, are known from !'!^\{it ; the i/Z-wiMid must, 
lltereforc, lia\c been oi Joreijm importation As it is 
mentioncfl with jiini|)cr. whi( It we know (aine to Kjtvpt 
Ironi .‘^yriu, it is {ifis.silile lliat it came from the same 
region. Amon;; the trees ol the Lebanon then* are 
four LhnL Iia\’c liori/orUallv .s{)r<‘adim' br.uudu's. ' 1 ‘bese 
are the cedar lilunit), the tiluun hr, J^inns 

hvtan, am! tiie liori/.onthl-br.inched cypress (f 
sm/^rn’imts \'ar. /Mr^imfdlvs). 

Mu<h rnisctmcejilion at jtresenl exists with rej;ard to 
lh<' t.elianon t'(d<ir, bt'cause thi* n.iiiu' '“rid.ii*” l^ 
iqqilicil to u lari^e number (d woods wbiih ax' ijiiile 
distim I irom it. and the wood which we ^encralh call 
«‘cdar Ibo (<dar ol oui “cedar” {leni ils) is not 
true ceiUr at all, but Vir-iinian jumper. The wood of 
('rdrus Uhntu is lijibi and .sjam^y. ol a reddlsh wliiU* 
colour, very apt to slirink .ind wai)) hadh. liy no nie.ms 
duraiile. and in no sense is it \alnable. Sir josepli 
Hooker, who visited tlii' J.eliamm m iSoo, Holes that 
the lower slopes of that mountain region boidcrinu the 
sea were lovertd with m.jj'iiifieenl forests of pim-. 
junijier. and i ^jiress, “ so that there was little indine- 
iiK'nl for tne timber iiewers of aneient ltme.s to ascend 
booo feet tlirouyli twonl) miles of a rocky mountain 
vallcv to obtain cc'il.ir wood whhb liad no p.irti<ular 
(iualil> to recommend it 'i’he cypress, pine, and tall, 
fra{;rant junii>er ol tiie I.ebanon. with its line red heart- 
wood. would liasebeen far more {irizeri on eviT\ aecotinl 
than tiie tedar” The .V(/-lree was. T believe, the 
hori/.onlal branebed lypre.ss, wiiub is lommon in the 
wild state. In Ibe Middle Apes this In-c wa.s l)i“Ucve<l 
to lie tile male tri'c. while the laj)enni; «onical slM|K'd 
<'\-{)re’'.s was consuiered to he the femah-. 'I’bi.s is an 
interestini’ fart, ixeause there is some evidence to 
show that the tajiennp Miriely wav the svnibol of 
iJatiior-Isis, while the iiori/ontal-bniiK-hed one was 
(be ssmbol of Osiris, 

Not fur Inmi tiie city oi Osiris in the Della was 
Jlebyt. the modern lJelibe\l el Ilapar. Its saer^l 
name was Ncter. 'i’lie Komans iailed it Iseuin. It 
was the iimient si-al of Isis-worshiji in ICpypt, and tiie 
ruins of its tem|jle to that poddess still cover several 
acre.s ol ground in the iieiphlio^hoiid. (fii the analoj^)’ 
ol other sacred names of citir.s the primitive rult-ol>ject 
iicre was the ////-pole. Tliis wu.s not an axe, as ha.s so 
oltcn been .supposed, but a pole that was wra])|)ed 
around with a band of coloured elotli, lied with cord 
baH-w' 5 y u}) tlte sti'in, witli tlic iqqier part of the l/and 
{irojectinp a.s a flap at toj). Dr. Grillith conjectured 
that it WU.S i. fetish, a bone carefully wound round 
with doth, hut lie noted that “ this idea is not as yet 
supjKirted liy any ascertained facts.As a hieroglyph 
this wrapped-up pole expresses lUr, “god,” “ divine,” 
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in wiii<‘h scn.se it i.s very common from the earliest 
times; gradual!)’ it became determinative of divinit)’ 
and of liie di^'ine names and ideographic of divinit)-. 
Another‘common ideograpli of “god” in the Old 
Kingdom was tlie Falcon (Iforus) upon a perch, and 
tliLs .sign was also emplo)’ed as a determinative of 
divinity and of the names of individual gods: it e\'en 
.sometimes occurs as a determinative .sign of the ntr- 
{x>le, e.f’. Pyr. TlaIs, 48’. This use of the Falcon 
indicates that in tlie carl)- d) nasties the influence of the 
Upper Egyptian I'alcon-god (Horus) was paramount, 
Tiiere i.s rcitson, iiowever, lor believing that the 
/7/r-{)oIe cult laid at an earlier {)eriod bi-en the pre¬ 
dominant one among the writing peofile of the J)elt:i ; 
this, 1 think, iv shown by the invariable ii.se of the «//■- 
|)ole sign in the words lor jiriesL (//;//-«//, go/i's serv'ant) 
and temple {ht-nir, god’.s house) .Now, on a label of 
King Aha ol the l‘'ir.sl Dynast v (liere is a repre.scnta- 
lioii ot the temple of Neilh of S.us [fere two pole.s 
with triangular flags at top are shown on either side ol 
the cntiance. Liter tigiirrs of the .same temple show 
tlicse poles with llic n( (angular flags preiiselv as vve 
tind in the ////•-sign. A tigure ot tlie temple oJ Ilershef 
on llie Palermo Stone sliovw two jxilcs with liiangiilar 
flags, while a Fourth Jlynastv drawing ot tiie .same 
temple shows the same j/oles with re( (angular flags. 
We see. then-lore, that the tiljngiilar-fl.igged |)ole 
ecjimls the rectangular-flaggcd one, and that the 
is really a {Kite or mast witli tla;'. t 

J’oles ol this kind were firolialjlJjptaiUed belore tlie 
enlruni’es to most early Fgyjilian tetnpies, and the great 
flag-masis set uji lielore the pvlons of tliegrea! lempU-s 
ol (he I’hgiiteenlli and latei dvnasties are obviousiv 
survivals of the earlier poles. The heiglit and straight¬ 
ness of lliesepoles]>rove that tlu-v lannot have been })ro- 
ciuced tiom anv native Kgy|)liaii tree : 111 the Fm|>ire, 
flag .staves were regiilailv mqiorted from Svria: it is 
jiroiialile, therefore, that in tlie e.irher limi-s ihov were 
introduced Irom the sum- .source. .\ weil-kiiuwn name 
lor Syria and the east toast of tlie Red Sea. a.s well as 
of Punt, was Ta ntr, " the land of the ;//r-poIe.” 'j'hi.s 
was the legion in whith the pnmitive Semitic godue.ss 
.\starte was worsiup|)ed. In t'unaan there was a 
goddess .Xsliera whose idol or symbol wa-. the a.siiera 
{Mile. The names of Pa.i! and .Vshera aie sometimes 
coiqiled pretisely us those oi Bind and .\.starte, and 
many scholais have inlerred that Ashera was onlv 
another name of the great Semitic goddess Ast/irte. 
1'lif a.shera-{>ole was an object of worship, lor tite 
pixjj/hel.s put it on tiie same line with the sacred 
s\inl)ols, such as Baal pillars ; the a.shcra was. there- 
lore. .1 saiTcd s)’mbol, the seat of a deity, the mark 
of a divine presence. In late times these aslierim did 
not c.xelu.sively lielong to anv’ one deity; they were 
erected to Haul as well as to Yahw. They were sign¬ 
posts set u{) to mark saered places, and they were, 
moreover, dmped. They correspond exactly to the 
«fr-polcs of Egyptian historic times. 

I have noted that these w/r-poles were tall and 
straight. What tree produced them } In Egyptian 
inscriptions,there is often mentioned a tree named 
trj. ' It was occasionally planted in ancient Egyptian 
gardens, and specimtns of it were to be seen ip the 
Temple garden at Ileliopoli.s/ vfhe .seWs and sawdust 
were employed medicine,i*aSd its resin was one of 
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the ingredients of the Kyphi-incense. Chaplets were 
made of its twigs and leaves. The tree was sacred 
to Hathor; brandies of it were offeri'd by the lilgyptiun 
kings to that goddess. In a Suite text it is »nen"tioned 
with three other trees, pine, yew, and juniper; these 
are all found in Northern Syria, where they grow 
together with the cypress; the tr.t tree may therefore 
})e the cypress. Kvidcnce has been brought forward 
to show that the .crf-tree is the bori/ontal-liranchcri 
cypress, which was lielievcd to lie a male tree, while 
the tapering, flame-shajied ex press was ladieved to lie 
the female tree. The Ded-eolumn was tiie symlx)! of 
Osiris, and at llusiris a festival of nosing tiiis column 
was celebrated. The tr.t In-e \va^ sacral U* llathor. 
who is often identified with Isis, and there was a iestival 
of raising the tr.t tree tliat was celclmiled on the 
nineteenth day of the first month of the winter season. 
It is not known where this iestival was celcbnited, 
but it may well liave been at Neter, the seal of the Isis 
cult near I)e<h]-llusiris. Tlic two tr<‘e-cuUs point 
to Norlhcirn Syria as the countrx o! their origin. 

In the architecture ol undent l'ig\pt two disiinet 
.styles can be re<ognised. One is founded im waltle- 
aud-daub, the otluT on wood constnution Wattle- 
tuvl-diuib IS the natural huihling material ol the Nile 
Vailey uud Della, and the architectural lonns derived 
from it ur<“ certainly ituligi'nou.s. Timse st)les di-rived 
from wood <-uustnicLion, on the other hand, could 
not base origin.iled in i’igy]Jt ; they must have arisen 
in a country w'licre the necessaiy tinilK-r w.is veiuly at 
band. Egvpt ])rodnces no coniferous trees and no 
limber that is at all siiitalde tor Imildhig ])urposes. or 
indeed iur rarpi'iiler's work ol any des*Tij»tion. The 
w’ood of tile sycomoie-fig t.s \cr\ (oarse-gnuned, and 
no stniiglu planks < an be cut from it. 'I'he sunl-acucia 
is so hard that it recjuircs to he sawn while it is green ; 
it is very irregular in texture, and on account ol the 
numerous liranclu’s of tlie trunk it is inip(»ssililf to cut 
it into lioanls more ih.ui a conjde of lect in length. 
'I’he ixtlaccs oi the early kings ol the ]!)elta weie built 
of coniferous wood hung with tapc.stry-woven mats. 
The tomb of Mcncs’ <}ueen, Ncith-botep, at Natjada, 
Was built ol iinclv in imitation ol one oi these liniher- 
constructed palace.s, and .smaller tombs of the same 
kind ari‘ known from the Sei’ond and Third J>yiiasties, 
but not later. As early as the reign ol King Den 
(First Dynasty) the palaces of this type were beginning 
to be built of the native wattle and-daiib in combina¬ 
tion witii wood, and liy the end ol the I'yramid Age 
the style disappears entirely, iliough the memory ol 
it was preserved in tiie false-doors ol the lomlis and 
stel.u. i’rick buildings similar to those ol the “ |Kilaec ” 
style of Egypt are also known Irom early Tkibylonia, 
and they were at one time regarded as {H'culiarly 
cliaracterlstic of Sumerian architecture. Tbe,se, ob- 
viou.sly, must have been copied, like the Egyptian, 
from earlier timber forms. In Babylonia, as in Egypt, 
timber was scarce, and there are records that it was 
sometimes obtained from the coast of Syria. This 
was the. region from w'hich the Egyptians throughout 
historic times obtained their main supplies of wood, so 
it is not improbable that they, as well as the Sumerians, 
derived this particular style* of architecture irom 
Northern Syria. 1 may observe in passing that in 
this “ palace ” style we have th^ transition form 


between the nomad’s tent and t!ie jiermancnl imilding 
of a settled jieople. 

The lack ol native timber in Egvpt i.s .signific'ant 
in another direction. Boats of considerable .size are 
figured on many pre-dynastic monument.'.. They are 
long and narrow, and in llie middle thiTe is usually 
figured a reed or wieker-work cabin. In my view' 
these Ivoats were built, like manv of those of later 
jieriods in Egypt, of bundles oi papyrus reeds bound 
together w'ilh cord ; they were, in fact, great caiiot's, 
.and, ol course, were only lor river tnilTic, They w^re 
not sailing Ivoats, hut were propelled by means of uar.s. 
No mast is ever figured witii tlu-m. but they generally 
liave a sliort pole arnidsiiips which is surinoinited by 
a cull-object. On one pre-dynastic vase there is a 
figure of a sailing ship, but this totally difierent in 
Ivuild ln>m the canoes, aiul it lias a very high bow’ and 
stern with its initsl set Iur fjirward in the hull. Similar 
vessels arc figured on the ivory knile-liandle of pre- 
dyna'.tii- date Irom Delicl el» Araij. lint these ve.s.sels 
appear to \w in port and the sails me evidently low'ered. 

1 have alreaih referred to the (IreaL Tort mentioned 
on ^Jie Tulette ol Mcnes, A port implies shippiyg and 
trade relations with jieople dwelling along the coast or 
.icross the sea U may be that the ])eople o! the nortli- 
weslern Della built vvomlen ships, hut il they rlid they 
must I1.1VC iirmiircd tlicir Limber Irom some foreign 
source Conilcroiis wood wii'. alrcadv being imiiorled 
into the Nile Valiev at tiie beginning of the First 
Dvna-sly Irom the I/ebunon region, and it must he 
remembered th.al the I'igvptian name for a .sea-going 
shij> was kbiiyl, Irom Keben. “ Byblos,” the (lort ol 
tli<- f.ehanon. wliere tliesi- shpis must hav'c been built 
and from vvh<‘nce they suiletl I'he sacred liarks of 
the princi])al gods ol F.gyjit in historic* times were 
invarialily limit of coniferous wood from the Dcliunon. 
Trijns|>ort ships on the Nile were sometimes built ui 
till- native sunt wood, and Herodotus describes them 
as nude ol planks about two cubits long whifh were 
put together “ !)ntk-ia.shion.” No musts or sail* 
vards, liowever, could jjossibly be cut Irom ari) native 
Egyptian tree. Jn the Sudan at the present day inast.s 
are .sometimes made iiv splning together a number 
ol small pieces ol sunt and binding them with ox-hide, 
but sudi masts are extrcnielv liable to start in any 
gale, and tiiey would b<- useless Jor sea-gomg shi]js. 
It may be doubled whether the art ol building .sea¬ 
going sliips origiiuiled in I'igyfit. 

It may be doulited also wlielher the custom of 
burying the dead in wooden cojhu.s originated in 
Egypt. In countries where a tree is a rarity a plank 
lor a colfin is generaHy unknown. In t!i(; Admoni¬ 
tions of an Egyptian bkvge written some time before 
2000 B.C., at a yieriod when there was internal strife 
in Egypt, the Sage laments that Men do not sail 
northwards to [Byb]-los to-day. What shall we do 
for coniferous trees for our mummies, with the 
prinluce of which pnc.sts are buried, and with the <iil 
of which [chiefs] are embalmed as far as Keitiii ? 
They come no more.” Tliis am icnl Sage rai.ses another 
anthropological question wdien he refers to the oil used 
for embalming. The only oils jiroduqpd l»y native 
tre<» or shrubs in Egypt were olive oil, ben oil from 
the moringa, and castor oil from the castor-oil plant. 
The resins and oils used for embalming were principally 
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those (leriv-ed from pines und other rnnifcmus trees, 
i'-^ypl jirotlm-ed no kinds of incense tree.s ar shrubs. 
Tiic common incenses were ])in(; resin, ladanuin, and 
myrrh, and all these were imported. It is dilTicuH to 
helit'vc that the ceremonial use«jfin('en.scarose in Kj:ypt. 

I’hese arc a few ol the (piestions raised !>) a study of 
Ihe nuLlenal relating to the origins of the ancient 
(i\ ilisalion of Mi^ypt An imnten.se vista has Iieen 
ojjcned out before our eyes by tlie «liseo\erie.> of llie 
last thirty years, ami now, in Mj;y])t iK'tter tlian in any 
other country in tlic world, v\e i-an see man pashinj; 


trom the jmmitive hunter to the pastoral nomad, from 
tlie pustorui nomad to the a|;ri('ulturi.st, and then 
on to the civiUsed life which he/iins with the art of 
writinj(. AVc cun .see in the Delta and in the Lower 
Nile Valiev triU-s becoming permanently settled in 
fixed aliodcs around prtmiti\c cult-centres, and then 
uniting with others into one community. We can 
trace the iiision of scleral tommunitie.s into single 
.States, and then, lafer, the uniting of State.s under 
a su])reme sovereign. W'liat otlier country in the 
world jjreserve.s such a record of it.s early hi.story ? 


Rare Gas Discharge Lamps. 

by J. W. K\'DK, Research Liboralories of the (ieneral l''lectric ('oni])any. I.ki., ^\enlble\•, 


A DLSClIAUdls of elcjtri'ilv tlmnigh a gas at 
i atmosplierii pressure generulK l.ik«s Ihe lonn 
of a luminous s]>.irk whidi will puss onK under 
a potential griidn'iit ol* sc\cral thousand vc»|ts jkt 
< entinK‘lre. If, however, tlie puwsure ol the gas is 
reduced, the appearan((' ol the discharge i liauges 
hirst C sjirciid.s out into wa\ \ .streamers : the sire.iwiers 
then i'roaden until the disdmrge lube is filled with a 
difTuse luminous glow extending Irorn the positive 
eleitrode to within a short distance ol the (atliixle. 
This glow' is known as the )»oMtive uilinnn The 
cutliode IS now covered with a laver of bright Umiiiiosit\ 
i-allcd the negative glow, and on elose iuspe<tnm is 
seen to lie not quite in ronUut with il.e elntiude but 
separatui from it bv a thin and sh.irplv delincd region, 
known as the Crookes’s dark s])ai e .Nnnther levs vvcll- 
{ielined dark region, the I'aratlav dark spaa, is betwetn 
the negative glow and tlie positive uihmm. I'urllKi 
reduction of^tho jiiessiuc results in a widening ol bolti 
dark spaces and the negative glow, the i>ositive volumn 
at the same time bn oming i orrespon<lingIy sliortir. .\t 
.still lower jiressures tin; (‘lookes’s d.irk .sjime in<uMs<'s 
until finally it iilU the vvliole tulw and there is no 
further luminosity ol the gas 
'i'iw potential neu-ssarv to start tlie disi-h.irge 
depends on the pre.ssure and nature ol tin* gas. llie 
form and mulerial oi winch tiie elei tJodes an* made, 
und also on tlie dnlanie U’iween them In a given 
gas wiiii givx’ii electrodes the starting potential is huge 
at higli pressures, liut dev reuses, in an almost linear 
relation, with decrease ol pressure, reai liing a minmmm 
at what is called the critical jiiessure. alter winch it 
rises again very rapidly, 'rtie pressure at whah the 
inininuun o('curs depends on the lonn ol the electrode.s. 
their distance apart and tlir nature ol the gas. but 
the minimum M.scii deiniuLs on the nature ol the gas 
und the material and lorm oi lliv lalhode cmployeil. 
It Is uiioul 200 volts lor mxin, 2S0 volts for hydrogen. 
340 volts lor air, and 420 volts for carbon dioxide. 
Small traces oi imjiurilv aflcrl tliese value.s to a great 
extent ; thus, the addition oi onh 0*5 |K’r cent of 
pure hvdrogen to neon reduces the minitpum .starting 
])Otcnliul bv nearly 50 volts, 5*0 per cent reduces it 
iiy uliout 60 volts. Init il more than 5*0 per cent is added 
the hydrogen cca.ses to act as jui impurity and l)egins to 
show its own c^iata<*teri.slics, so that the starting v-oltflge 
rises again. On tlie other hand, small quantities of 
other gases, such as oxygon, raise the .starting potential 
instead of lowering it. The material of which the 


calluHle is made lias also some effci-t. I'ht: figures 
given above reler lo cathodes ol ordinary metals such 
us non. riKkel. or copjK-r. e!i.. between wld(ii tliere are 
onlv small dilhTcnies. but wifli magnesium, barium, 
or tlie alkali metals the starting voltage is ^•(msulerably 
reduced, m Uu 1. with <-ertiiin ailovs ol tliese metals, 
the glow disi liarge (an iie started m neon at a ])otential 
so low as <)0 volts and m.iv be maintained at 58 volt^. 

W hen once llie di.s< barge has started, tin* [lotentfal 
e.ni be lowered somewhat belore the dis( liarge stops. 



The (Utve (onnectmg tins “going out " voltage and 
llie picssiire is roughlv similar to the* starting voltage 
airve, but is displaced lo a position somewhat below it 
on the volt.igc ordinate. 

If tlie electrodes are nnlv a sliort distance a})eirt. .so 
that the jHisitive column is al)spnl. the relation between 
the (inrent flowingand the potential jqiplied across the 
electro(ie.s is tluU show-n in k'ig. 1. The states repre¬ 
sented bv tlie lower and upper ]>art.s oi the curve are 
unstable, and (an be observed only if there is in .serie.s 
with the discharge an appropriate resistance, by means 
of which thcv'urrent may lie varied. With this arrange¬ 
ment, when the current k only of the order of a micro*- 
ampere, a faint glow is seen .some distance from the 
cathode. The potential between the electrodes falls 
rapidlv as tlie current is increased, and at the same time 
the glow becomes brighter and a.ssumes the form of a 
sliarply defined patch moving nearer and nearer to the 
cathode as the current rises. I’he voltage now rcmnins 
sensibly constant, being tlrnt known as the normal 
cathode fall, whii^i is the lowest potential at which 
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the unsupported discharge nan he maintoined. With 
a further increase of current, the glow spreads laterally 
over the cathode, its intrinsic Ijrillianev and the current 
density remaining practically constant. A v^lue of the 
current is eventually readied at which the cathode 
become.s completely covered with a layer of glow 
.separated from it hy the Crookes’s dark s|)a<'e, which is 
only a fraction of tiic v^idth of the layer ot glow itself. 
Any further increase in current brings us to the part c 
of the curve ; the voltage now increases with intTcasc 
of current and the glow beromcs brighter and the dark 
.space narrower. The ('ur\c e\’cnUuiIly becomes very 
steep, following the path rr'.anfl currents of the order 
of several amperes per scjuarc (cnliinetrc ol cathode 
.surface <an be jiasscd. At some })art <d the curve cc 
the cathode licgins to heat up eonsideralily. and if 
composed of a refractory metal such as tungsten, will 
liecome white-hot; ihenmotiK I'liiission llu*utakes plui'c 
and the glow discharge passes over to the an dis< liarge. 
As soon as this begins the potential dilltTcnce In-tween 
the eIe('trode.s liegins To decrease as llie jurrcnl rises, 
and may finally drop to onU a lew volts 

Gas discharge lanijis mav !)e dividctl into three 
i b.sses, n.tmelv • (1) Lumps in which pra< luallv all the 
ligtit IS emitted bv tin* ])ositive eoliimn, (2) negative 
glow lamps in wlimh the positive «oliiuin is ahseiu. and 
{3) lamps in wlm ii tiu' hglil is emilt«-d not Irom the gas 
Init imm tlie cathode itscll, v\ hu ii is rendered inuni- 
des( enl I>y the disi liargc 

i.arnj>s of the Nhiore tv pc belong Xu tbe first dass 
'fltcv I onstst ol a long glass tuU* idled with g.is to a 
]>ressure ol a lew millimetres and having an fle< trodc 
at <*acli end t)n ai’coiint o! tlic distance bclween the 
eieitiodes. the Ojieialmg potential iisiially aiiKumts to 
.several thousand volts ami is inconveniently high. 
Recenth . .short lubes of this tv pe «onlainuig neon, ami 
having eieilrode.s made ol alkali metal alloys, have 
been <I(‘veIopi‘d wlmh will run on 220 volt AC suppiv, 
but reciLiiie a s])c(]al dcviie giving a liigher voll.igc lor 
starting. 'I'licse lamps aie very ellii lent: with some td 
tlic tubes an eltuiemy oi o-i)^ walls [ht landli* is 
oiiluimible. The colour fd the light, however, is a 
iirilluini orange red, vvliicli lor manv puiiM»ses isolip-c- 
tionaiile. 

Till- seiond class of lamp v..is develojK-d to nm 
directly on ordmarv ligiiting 'in nils. The electrodes 
are placed a tew milliiTielres ajiart 111 a small bulb, 
the distanci; between tlu-m beuig sne-h that the jxtsuive 
column IS absent; tins is to enable them to start and 
run at ordinary supply voltages. 'Hu* gas used for 
filling the lamps is neon with aixuit 20 per cent, (d 
helium, which is si-parateil with it during tiu* process 
ot extraction from the air. The advantages of neon 
are threefold. In the first jdaie, ino.st oi the energv 
radiated from the glowing gas lies in the visible speclruni; 
.secondly, the .starting potential is lower llian in other 
gases; and thirdly, the colour of the light emitted, being 
a yellow orange, is more suitable for illumination 
purposes than that from any other ga.s. By using 
hydrogen to redu< e the starting voltage as explained 
above, and hy filling the lamps to about the critical 
pressure (10 mm.), it is possible to make lamps having 
iron electrodes in which the discharge will start at about 
150 volts. 

The whole of the light from these lamps comes from 


the negativ^e glow, which appears as a layer id bright 
orange luminosity about two millimetres thick cum- 

? letely covering the cathode, whatev’er its size or shape, 
he Crookes’.s dark space at the pressure u.scd is only a 
fraction of a millimetre tiiick and i.s not easily .seen. 
In conse(]uence, the luminosity lakes the form of the 
cathode, so that if this electrode is formed out of a .sheet 
of metal in the shape of a letter, numeral, or .similar sign, 
It will appear lirilliantly illuminated when the discharge 
is jwssing. It i.s in this form tliat the tube is used for 
advertising purjHises. In eases where the lamp is 
retjuired for dim illumination, the cathode i.s made of a 
spiral ol wire in the sliape of a beehive, which ensures an 
approximately ev en distribution of light in all directions, 
'I’he other electrode is either an iron wire luVlden liehind 
the letter, or a plate inside the sjiiral. On direct eurrenl 
onlv one electnxle become.s illuminated, but on alter¬ 
nating current the small electrode also glows during tlie 
hall ('y»'1c wiicn it becomes the cathode. 

On account (d the rigidity,of the mechanical eon' 
.struction. tlic laiujis arc ndmsl and their life is limited 
onlv by llieir progressive Idiukening. This blackening 
is due to paiticles ol the lathode which arc sh^l off 
during tin* ixissage of the discharge and collect in the 
iorm <d a film on the hulh. 'I'he rate at which tlie 
Idai-kening takes jdace dcficnds on the current passing 
tliioiigh the lamp, and also varies very greatly with tlie 
jiarticulur metal used for the cleUrodes and the nature 
ol tlie g.is. The addition ol impurities which lower the 
starting pcdential ol the gas also considerahlv reduces 
the lilaikemng. Tims, with iron electrodes and pure 
msm. the useiul lile of tlie lamp would only he about 
.So hours, while with an addition oi u .small pen*entage 
ol hydrogen the life lieeonies id the order of 1000 hours 
01 more A sciics resislame placed in theraiis of the 
lamps makes them suitable lor various voltages, and at 
the s.ime lime reduirs tlie lurrent to a valufi leading 
to a lejusonable life. 

These lam])^. in common with all forms of Geisslcr 
di.M'luirgc IuIk-s. jiohsess many properties wliicli are 
valuable for purposes other than that (d lighting. Kor 
e\ampl<‘, when running on tlie ])ar1 ah of the curve of 
lug i they <an ai 1 as a negative resistance and can be 
used to generate osc'illalions. They are also sensitive 
<Ieteitors of current; the luminosity jirocluced liy a 
(urrent ol one ink roampen* is easilv seen if the lamp is 
shielded from direct da\ light. But Ihe.si: other develop¬ 
ments cannot Ih* treated licit*. 

In tlie third (lass of lamp, the electrodes are usiudlv 
tungsten spheres aijout one millimetre in diameter and 
jdaierl one millinietie apart. The hull) is filled witii 
neon to alKiut 50 mm. ])i*essure. When first switched 
on, an intense glow discluirge takes place wiiicli heats 
the (.atliode while-iiot ; u thermionic emission then 
ensues and the potential acrus.s the lanij) drops to about 
25 volt.s, the current being i*o to 1*25 amperes, the 
remaining volts being dropped m the series resistance. 
The lamp uttthis final stage operates in the region c 
of the current vidtuge curve siiowm in l*'ig. i. The 
w'hite-hot lung.sten ball acts as a very intense point 
source of light suitable fur projection purposes. The 
Bointolite lamp i.s a variant of thi.s form, in which the 
discharge is initiated by means of a tuifgsteii spiral 
heated electrically, the heating current lieing rut off 
when the lamp has started. 
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Obit 

f.ii rT.-CoL. T!. II. Godwin-Aijstkn, F.R.S. 

"UK (k-ath, on ()fa*ml)or 2, of Lieut.-Kol. Henry 
liuNcr.sham Godwin-AusUn in hib ninuticlli year 
rcni<)\cs the last of .ureal pioneerb in the ueograpliv 
of flic Himalaya and a leading authoritv on Indian 
Molliisca. (’ul. Godwin-Austen was born at Teiun- 
infjuth, July d. 1X^4. He was a lellou'-student with 
lajrd Rijberts at Sandluirst. whence they Ixitb went 
to India at the end of 1851. GfaUvin-Aubten miw 
. service the next \cjir in the .second l»nrm<‘se War. 
ULs siicntilic tastes, which were hereflilarv--lor his 
futlier, K. A. (\ fh»<lwin-.\ii.slcn, was a ueolouisl wiio Jms 
left an «‘tuhirinu reputation owinu t»» lus e.vu-ptional 
in.siuht-led him in 1857 to join tlie Indian Survey 
i)epartment. It wa.s his privilege to suivev nortiiem 
Kashmir, where he disiovered the IJaltoro, Htsjwr, and 
Hiafra Ghu iers • - the unsitest uroup ol valley ulutiens 
in tlie world ’I'liev w re altervvards traversed and 
mapped by Sir Martin Conway, who named the trihu- 
tary ulader to the llaltoro trom Kg tlie (iodwin-Au.sten 
uUdu”. The uhaieis were deserilx‘<l h\ Godwin 
Austen in a short piiyier In tin- Croceedinus of the 
Koval Geouniphic.d Society (vol. viii . iSf»4). the dis- 
eussion on which is remarkalile lor Kaleonerk advocac v 
ol the pu’-ulacial a^e 0! the Alpine lake basins and 
their preservation by the protc-ctive action ol ulaiiers. 
Diinnii this survev Godwin ,\usic‘n fixed the positmii 
and heijilUs of many ol the uiant pc-.iks ol the Kano 
kornnis, imludmu Kg, whirli had been pieviou.sK 
discovered by '\lonLuomeiie. It is olten known as 
Mt Goilwin-Austen, and uicordiii” l<> llie liei.ulits 
adoptc'd bv the' Indian Survey l>c-parlment is the 
sciond highest mountain in tlie Wiirld 

While Godwin-Austeit was wmkin}’ m this distrnt 
he made many mount.un asc-ents, ol which liis lii.uhe.st 
was on Mata. 20,600 It., in 1H62. In 186? 64 lie was 
en^aued in tlu: survev ot the eastern jiarls ol the 
Himalaya around Harjeelinu and in Bhutan.and. later 
still, further cast on tlie Khasia Hills and in Assam 
Ills vu'W'.s on the uv'.uvaplucal stnuliire and c-lassifiea- 
tion of the Ilmuiluya were .slated lortv vears auo in 
his jiresidential address to tiie Geoj-raphual Seclion 
ol the British Assoiiation. which is his most impcmtant 
‘’eoyraphical pajier. He contributed to the Geolouieal 
Society .several })a]ier.s w'liich made iin)K»itant additions 
to the ‘d the lliniaiava. im-hidmu the di.s- 

coverv ol the extension into Kashmir ol the Sjnti 
series, tlie most siunifii-ant horizon in the ITinialuva. 
In i<S 84 he described the* drifts exjMxsed in a new' 
railway cuttinu near bis home at Giiildloril, and the 
paper w'as illustrated bv’ sections, char«i<*terised by 
live same prc*ci.sion and detail lus those Lssued with his 
Indian papers. 

After leaving the Indian Survey. Godw'in-Austen's 
main interest wu.s in the land molhi.sca. He was 
descrilu'd as having “a uniiiue knowledge of Indian 
molluscs.’' He eontrilmled to “ The Fauna of British 
India ” tlie volume on tlie Testavellida; and Zonitidsc. 
'I'he value ot liife work on that group is sliuwn by his 
elen'tion as president of the Malac-ological Soedety in 
1897-1), and ot the Conchoiogicul Society in 1908-9. 
His later years were burdened by financial embarrass¬ 
ment due to an unfortunately worded will. He 


lary. 

inherited the paternal estate of Shalford^ which proved 
a vampiry in.stead of the source of a comfortalile 
income. Hi.s interest w'as subject to fixed cliarges 
w'hich. w'hen the value of land fell, used up more than 
the wliolc of the income from the property. He ;t)ore 
this trouble with hi.s cliaracteristic courage and cheer¬ 
fulness. Great sympathy w'as also recently felt for 
him, owing to the unfortunate loss of the portofolio 
«d sketches and majis made during liis Kashmir .service, 
sixty yeans ago. 

Godw'iii-Au.sten was elected F.K.S. in 1880, and 
rec-eived a belated Founders’ Medal from the Koval 
Geographical .Socu'ety in ic)ro. 


llKui.in-' Wince. 

It is with nuu-h regret that we record the sudden 
death, on November 10. at Copcmhagcii, of Herlul 
Wingc. who for nianv vears, and until ]iis death, was 
“ Vicem.sjH-klor" in the ZooIogiiMl Museum ol the 
University of ('openhagen. A.s a l.ul Winge licgan to 
study the small mammals ot Denmark, and hi.s carlic-st 
])apcr.s upon this sniject were full of promise. A 
little later, in 1877, while still a student in ilie Vni- 
vcTsiiy ol (V)])c‘nhagen, he pui)h.sl!ed^,^an account of 
some of the skull ehanuters m lh^ rnok’. shrew, mul 
Ollier Inseetivora. in wiiicii lie displayed not onh 
rem.irls.ihle learmng but a rno.st clever teciinu|ue. 
In iSX’ lie gave his views upon the nummiihan denti¬ 
tion and his llieorv ol uisp liomologies in a p.i])er 
whii h will ever bi’ regarded as a elitssic. In the same 
year ap|«-ared .in account of a (olleition of mammals 
Irom (ireeee . and m prc]>aring this Winge was leii so 
lai afield investigating the rel.ilioiisiups and speci.il 
adaptations ol the species Ivel'ore him that !u‘ himsell 
legarded this ]ue<'e of work as tiie loimdalion of tlie 
important puliluatiims next to he nolii ed. 

Betwern 18X7 and 1915 Winge piii»lishcd a senes 
ol vvoiks wbu.li ostensibly aie descriptions ol the lossil 
bonc's collected l»v Lund in the c'aves ui Lagoa Santa, 
Minas Gc'rac“S, Br.i/il. and ol the recent mammalia 
obtained in tlie .same region by Lund and Kcinhaidl. 
Taking these mammals order b) order (Rodents, 1887 ; 
('hiroptcra, 1892, ('aruivora, Primates. i8c)5 , Mar- 
.supiuls. including Mcuiotremcs. 1897 ; Ungulates, 
including Sirenia. 1906; Ivdentales, 1915), Winge 
eommeneed eacL memoir with a description ol tlie 
Brazilian material; hut, that finished, he proceeded 
in eaeh case to giv'e a review of the whole order, bringing 
out his view.s of the evolution and reIalionship.s of tin- 
orders and of ev'cry fossil and living family and genus 
in a wonderfully dear and concise style, lie seems to 
have prepared a complete monograph of each genus 
dealt w'ith ; and then to have comprcs.sed caeh mono¬ 
graph into a short paragraph and very often into a 
single sentence. But in this small space he contrives 
not only to state all that is e.ssential, but to throw many 
a brilliant beam across what veas previou.sIy obscure. 
Comfmnion reviews of the Inseetivora (1917)'and the 
Cctacca (i9r9), the two orders not represented in the 
Lagoa Santa material, have since been published by 
Winge. That dealing with the Cetacea has recently 
been translated from the Danish by Mr. G. S. Miller 
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and publislied in thr Smithsoniiin MisadUincous 
Colicrtions. 

A collected and revised edition of these reviews, in 
three volumes, under the title of “ Pattedy%-Sl®gter,” 
is at present passing through the press ; and the first 
volume of this work was received in London on the 
day before Winge’s death. Thi.s new and more 
■convenient edition will he wel«)me, for it is but l>are 
justice to state that the reviews in question constitute 
together the finest, most compreliensivo, sind most 
inspiring technical account oi tlie class Manimalui 
that has ever ])een written. 

Many otlier papers dealing with the mammals ol 
Greenland and the fossil mammals anti hinls oi Den¬ 
mark were published by Winge. In K)oH he contri¬ 
buted the volume on Danish M.tminals to the series 
of han<ibo(»ks entitled “Damnarks Fauna”; and this 
little book, illustrated liy Winge bimsell, is ut eime 
admiralile and inimitable. 


^)M 


Reviewing tlie whole ol \\ inge's jiublished work, 
one cannot fail to Ik* struck by an extraordinary iact. 
Tt is that in his writings one does not mark the flight 
of time. He seems to have ac(|uired !ns lull mental 
ixmer and his own peculiar way of looking at things 
at an extremely early age ; for his early [lapers of 
1877 and 1882 read to-day. exacth like that of icjiy, 
as tlic work oi a great master. M. A. C. II. 


Wk regret to announce the fiillowing deaths: 

I’rof V. Clowes. L-meiiUis jiiolessor of chemistry 
and inetalhirgv atu! fir.st ])nncipal of Um\-ersity 
('ollege, Noltmglutm. and the author of well-known 
t«*\1'lKioks on analytical cluunistry, on December i8, 
aged seveul\ -five. 

Canon T. \V<H»d. well known foi lus natural liislory 
sUnlu's. <m Deeeiaher i.v aged .si\ 1 y-one 


Current Topics and Events. 


Two octogenarian h'llows of the Koval Society 
celebrated their birthdavs this week Sir Arehibald 
Geiku:, O.M., Hie Nestor of Jhilish gcologv, who was 
elected to the Koval Societv so long ago as i8()5, 
altnmed the age of eighiy-ejght on Dtrember 28. and 
.mutiler distinguished geologist. Sir \V l>o\ il 1 >.u\ kins. 
<‘l<'ete<l to the Sociel\ in 1807, was <*iglitv li\i' on 
DecemiMT 2() To botli of them the eongratnlatimis 
of all snoiitinc workers will be heartily accordeil 
Sii Archibald Ca'ikii', who tignred as a “Scientdic 
Worlliy ” in Naidki- IhirU-one \earsagu (jannarv 5. 
i.Sijjb has .! world wuie repiifation As a geologist, 
and .IS tlie auliior oi tin: " 'l'e\t look of (jeologx.” 
origin.illv ]m!)I:shed in 1.SH2, and of oilier standard 
works on geology and geography, lie is known everv- 
wherc. 'lliis is in gre.it nie.isnre due to the way in 
whuh Sir Arcliib.dd is able l<j <iuicken inleri'st in 
ills suh3ect by Hu- e\pre.ssion of lii.s dee]> ami intense 
foehng ioi Nature No one lias done more to link 
geology "itii apjireciation ot tlu* natural heanly of 
.scenery. His w'orlc as an original investigator m 
geology .ind .as a writer of mspinng volumes on this 
.snlijed .and on phvsical geography won for him the 
Royal medal of the Koyal Soeiety in i8<i(> From 
j(jo8 until 1013 Sir Arcliibald sersed ns presuhait 
of the Koyal Society, wdnie he was president of the 
British Association at llie F.dinbnrgh nieelingin iH(;2 
For the period j882-r<ioi, he was Director-General of 
the Geological Survey of the Dnitcd Kingdom and 
Director of the Musenin of Tractical tJeology Tn 
spite of his advanced age. Sir Archibald maintains his 
active interest in hotli science and literature, and so 
recently as 1018 he produced a notable volume of 
Memoirs of John Michclb who died m T703, one of the 
early workers in geology. 

Scientific societies and other bodies organising 
conferences for next year should know that the 
authorities of the British Empire Exhibition to be 
held at Wembley have constructed an admirable 
congress building containing ^our conference halls, 
with appropriate committee rooms, etc., capable of 


'riu-se iialls arc l>eing allocali'd to responsible organi.s- 
ingVoniinittees Ira* of charge, .ind early a])phT.ation 
should be made for (he use of anv of tliem, as the 
d.iti*s are being lilleil up r.ipidly, Tlie iollowing 
scientilie and l<*c liincal socielic*-, among others, have 
already booked one or moie ol Ihi* lialls for con¬ 
ference'* on difterent. il.ites '1 he British Engineers’ 
As.s«k i.ilion, the Bnlisii Kleclrical and Allied Manu¬ 
facturers’ Association, the Institution of Sanitary 
F-ngmeers. tiic 'I'l'Vlile Institute, tlu* Society of Dyers 
and ('olouiisis, tlie Norlli-I'kisl ('oast Institution of 
IhigmecTs and Sluphuildcrs, Hu* Institution oi Auto¬ 
mobile Fngmc'eis, the .Museums Asso^i.Ttion, the 
H(»r;i(e Klnnkcdt Foundation, the Healtli Propaganda 
.\ssocia1ion, tlie .\ssocialiOii of British Chemical 
IVl.imil.iclunTs. tiic Institution of Mining .uul Metal¬ 
lurgy. the Municipal JBectncal Association, the 
Flectncal ('ontrar.tors' Associ.itioii, and Hie Gas 
.Association .\])pUcd.lions for use of tlie halls on 
dates still open should be sent to the Secretary, 
Ctmferencc Committee, liritish Empire I'.xhilntion, 
i() (irosvenor Gardens. I.omlon, S.W.i. 

Wini the aiiproaeiung Telirement of ITof. S. 
Alexander from its chair ol philosophy, the Cniversity 
of Manchester loses tlie servites of one of tlie. most 
original of the cklcr generation of thiukcr.s. Nearly 
fifty years ago, he came trom Australia to Oxford, 
where he gained rejintation by a rare power of winning 
first dassc's. He soon, however, deserted other 
pursuits for plulnsophy, nml won unassured position 
before he was thirty by ins remarkable book on 
" Moral Onlor and Progress.” C.alled m 1893 from 
a tutorship at Lincoln College to .succeed Kobcrl 
Adamson at Mandiesler, lie iuis re])resented phikwophy 
there for inqre than thirty yL'.ars. At Oxford he was 
conspicuous 111 the reaction against tiic piulosophy 
of T. H. Green, and was among the first to prc.ach to 
an unheeding university the importance of modern 
psychology. But he never lost a bent for metaphysics 
and for vigorous thinking about funrlal^ientals. His 
philosophic position was fully revealed in liis Gifford 
lectures at Gla.sgow on ” Space, Time, and Deity,” 
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analysis, and it is enough to say that, though many 
djsagrt'cd with his doctrine, there was a,n abwlutc 
consensus among experts that it was a crtnlribUtioh 
of tile first imjiortaiice to philosophic thought. . Yet 
few philosophers have lived less in the cloufb, and 
Alexaiidt^r has not onlv discharged meticulously 
the duties of an exacting chair, but hasvalso l)ecn 
prominent in many university and public activities, 
f'.ver a keen cliairipion of flie higher efldcation of 
women, he t(X)k a foremost part in the foundHtion of 
Ashburne Hall, the women’s hall of residence, the 
secretaryship of whah he is resigning on his retire¬ 
ment from nmvorsitv life 

'Jill, (ir.st p<jrt of the funeral ser\i<i* loi (lanon 
T. C) llonnev was held m tlic ('haixd of St John’s 
t'olli'ge, ('ainlindge, bn Dccendicr \i. Among those 
present were the following fellows of the Kb»val 
Sociotv. J^rof A (' Sewanl and frol J. !•. Marr 
((Geological .Societv), .Mr (' T. Heycock (('anihri<lgo 
1 ‘luIosopltiCid Society), I’rof. JC j. (Garwood (Alpine 
('lull). Sir (‘litiord Allbuil, J'rof 11 . 1 - linker. .Mr, 
!’■ h' lilacknian, Sir jos(‘ph l-annor, 1 >r (G 1 > Liveing, 
Sir Kriu'sl Kutherford, Prof VV T. Sollas, Sir Joseph 
Tiionison, Prof. W, Walts, and Prof. I ’ 1 ' Wilson 

Tin: (‘oumil of tlie Koval .Mtdeorological Siinety 
has awarded the Symons gold medal for lo-Ji to Pr 
'rakemntsu Olciula, iMroctor ol tlie (enlr.d .Meleoro- 
Uigienl ()hservator\', lokvo. Japan Tlie me<l.il is 
awanled for dislmgmshed work m connexion with 
mctonrnlogicnl science, and will l»e presented at the 
amiiial gener.d meeting on jamuoA io. 

'J'iiii disenssion lieion* the llliiniinatmg hhigmcoi 
ing Societv on I'leeeinber ii was eoiieeriied with a 
problem tiuil confronts manv of those who aie assixi- 
ated with applied science--the best method ol dis¬ 
seminating technical information amongst the general 
public llliinnn.ttioii involves an ap|M*al to the eye, ami 
intluence is best brought to bear through the niediinn 
of actual denionstrafions of good ami ba<l methods 
of lighting. IVt.nls ot actual espcrmncc* m practice, 
for examph', <d niiprocasl output iiiid greater friH-dom 
from accidents resulting from belter lighting, aie 
also ot great value Hut m order to be lonvmung, 
such data must be denved troin scientiln ally eon- 
ducted tests am] bai'Ucd !»v iiH-ogmsed aiitlioritv 
Mr. I>ow mentioned some of the w<xk winch the 
Societv is <loing ni this umnexion— foi <*xaniple, in 
cii'OpiT.ition with rejiresentatu'cs ol the jirniting 
trade and witli the British Imhislnal Safclv h'lrsl 
Assoeiatinn. A eoiisuleralilc part of the <lis<ussion 
\va^ (kwotecl to the piiostion of the high values of 
illumination now being advised m some ijuartcrs 
Tim view was expressed that such rccoinnicmdatioijs 
must be based on scientific melhoil, and that the 
desired comlitions are best ascertained by expen- 
monts eomlucted with tlie aid of leading industrial 
councils. This same point also came up for considera¬ 
tion in a discussion imtiatc'd by Mr. W. P. FangliacncI 
and Mr. W. N. Booth before the Institution of Civil 
Engineers on December 12, wdien Mr. T. Caster 
explained the procedure of the Home Office Depart¬ 
mental Committee concerned with industrial lighting 
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and crapha.sised the distinction between values desir¬ 
able in practice and legal minima. 

In order that donors might have the opportunity 
of seeing* the premises and the equipment of the 
Department of Glass Technology at the University 
of Sheffield, a senes of luncheons have been arranged, 
the first having been given by Mr. W. F. J. Wood, 
chairman of the Class Research Delegacy, on Novem¬ 
ber 15. and Hie sccx>nd of the series by Prof. W. K. S. 
Turner, president of the .Society ot Glas.s Technology, 
on Decemlver i p The new' premises, which cover 
thrco-foiirlhs of an acre, were, until the end of ig’o, 
m occupation as an actual glas.s works Since being 
purcha.scHi at a price of <)ooo/, considerable altera¬ 
tions have bmi ma<le, a set of laboratories and small 
library constructed, whilst tlie other binlthngs liave 
been mlapUx! ainl e(|ui])ped with plant tor e.xyien- 
mental gla.ss melting. In lliis cnimexiou tluTe are 
furnaces C4ipa!>le (d melting glas.s on any scale between 
a few grams and alxnit 120 lb., tJie firing being by 
town's gas and compressed air, w'hilst a large two 
pot reetiperntivi* furnace Jired b\ oil has a capacity 
ol two |K)ts <Meli of about 15 cwt 'I'luTe me, in 
addition, a Idoc k ol buildings tlevf>t<’il to tiie making 
of all si/es of day pots, store rooms for the glass 
making matiTials, a room for mi\mg7’'a iiiiichiiie 
room, smith's sho}>, compressor Iiniise, etc (‘nurses 
<jf instruction leatl to the ilegn'e ot H Sc'I’ech and 
higlicr degrees In addition, however, to the iiornud 
te.u lung work of the* D<‘p.irlment, a grerit deal of 
experimental woik lias been done for itKiiviilu.il 
in.umfaclurmg iirnis, wlnlsl simi« Kjr; no levver 
than <iO p.ipers involving research liave been 
piililislieil Irom the Departnieiit The DeiiartmeiiL 
has no endowment, but the glass industry lias been 
\er\' aiiprctaalive of th(‘ work doin' and has con- 
tnlmU'd geiKTOtislv tow.irds its nuniitenanci' 

.Mr T. W. ’J'. Tin Kr.v, who was m j.'qian ot tlu' 
time ol fhe great enrllujuake, had an opportunitv 
shortly afterwards ol visiting both Tokvo .and 
^'okohama. and gives the results of his observations 
ni /•Aifinurrnif' for .Sovember .p) ’J'he framework 
of the ordinary Japanese house is made ot very light 
uprights sc\'urc*d, by tenons only, to other light 
hon/oiUal members at the floor and ceiling. 'I'he 
floors and ceilings are wood, and the in.side divi.sious'' 
are ol wovmI and ]>nper. Wiien a severe shock cause.s 
the tenons to break, the structure doses up and pins 
<Iovvn aiiv fKXuipants who do not escape (juickly. 
Thu charcoal fires are also pinned and thus fires are 
startcxl. It IS almost inconceivable that up to 
August 31, 10^3. such hiiikling.s were still being 
constructed in the eapil.al city of 'J'okyo. Tcmple.s 
are also built of wood and Imve nothing but hori- 
rontal and vertical timbers in their construction ; 
the timbera, however, are very massive, and such 
buildings stand up well against earthquakes and 
storms. In Tokyo, the first' brick building.s of any 
importance were, put up by the Government; nearly 
all these buildings survived the shock, though a few 
were burned. It will be remembered that the fires, 
started by the collapse of the more flimsy buildings, 
destroyed a large part of Tokyo. Tokyo station 
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biiiUhn”, Hint )our storit's Iiij>h am! mhuc 

hiuuirc-tls of led constriu toil i»J ^-<1 l>ruk. waf» 

not (.laina;^i.'(l bv lmHu'i carflitpi.jkr (.>r lire Kf 
infortffl < t)?uTcf(.“ buibhufth 111 'I <»kvo dul iiot^toinc olt 
so weii as Uir bt’UtT-clnss brick bmkhnj’s Mudi of 
tlic brick lacini- iirts ctime aw.u .iiui tJu'rc arc cratka 
111 tJu“ concrete. 'Uic\ arc, l!Ouv*v(‘r, probable tlie 
safest bniidnips for flic mfiabbanls, anil tilfice binkb 
iiij’s of tins class ha\e contmuod m use without 
interruption, ‘i iie beluuiour of stci*! li.iuie huikliiif's 
was peculiar , from a lew fc'ct aUixe the groinul 
tile brukwork is irac ke<!, and this conlinut's for two 
or thiee storu's. Ai)o\'i' tlie third ami up to the Io]j 
(in sonic cases ei^ht stones) no dainajie wh.itex'cr 
IS to ])<* seen, i iie wntei was nowhort' able to lind 
tile sli;.ih 1 esf s!”n of l.ulure of 1 he foiindatums of an\ 
bnildni”, utu'fher un-cked or standinj.; 

] HI', rojiort for of tin* «lneclor of the Beimce 
P.niahi BishopIMuseuni at Honolulu liasHneuth l>een 
issued It j^ives a summary of the \anons acli\itn‘s 
of the .Museum ohuials m rose.irt lies rekdint; to the 
natural lustun* of Uh' J’acihc. Islands and Ihc rnlture 
and to!k-!ore o! tin' li.iwnnans .mil othiT l\))fm*sian 
people \ miinbei of espediiions foi svsti'in.itn. 
snrvcc m .iitthropoloL;^’, liot.un. and yoolo^v )ia\e 
bei n underl.tki'n m (onm-xion witli the Miiseuni. 
The most import,nit wen' the Wlntmw South Sea 
c.\]iu!i(ion. an esjieditum to banmnji Klaiul. the 
ex])loralion ol tni.ini in the Ladrone Islands, and the 
B.u.nd BnunuKU ixpedition foj Un- investi.y.dion 
ol Hu uriipn, nnj*raiion. .md enlinre ol theOieaiiic 
jieople Some intciestinj; jt<*m*ial lonelu.sions hasc 
been n at lied by lilt* nieinliers ol the Doimnuk 
expeilUioit with re^anl to the 1’olvnesian ]>opnlaUon. 
Tiiere seem to be two b.tsiu eletncnt.s 'Jive Inst is 
(aiK.isi.ui w'llli jjliysua! «.har.ieieri.stics approathing 
some ,\ioiie,ols, w iHi tall stature, nioderalelv Jon^ heads, 
reliiluely Inffli n.iiTow fates and noses, lij’lil brown 
skill, and sli.u^ihl or wa\y bl.ick ban 'I'lie second 
clement is itie liidonesi.m typical of t'elelves, with 
shorter st.iiure, low bio.ul t.ice.s, wavier liair aixl 
(barker brown skin. A thud elenieid is found only 
in small nimdn’rs with vers short heads, narrow 
tat es, and li^lit.skin J'he second type is characlerised 
by a hndx'f ''Otial and religious de\elopineiil than tile 
first Tlie first tyjie is nmversallv distributed m the 
Pacific, )nit .stron-;es1 m New Zeal.ind and the M<ir- 
que.sa.T Hie second type is priv.dent in Norlli and 
Ckmtral J’oivncsia. In the rejvorl Mr J. ]•. Illing¬ 
worth notes til.it the liaw-inan house liy is not the 
same as that of luiropc- and the I nitcd Stales, but 
is a \ariet^' found on the western sliores of the 
Pacific. .-\s it IS known that these flas follow man, 
and there were lujuse-tlics in Hawaii wlieu Captain 
Cook arrn-ed, the inferentt* is drawn that the original 
immigrants and the thes eaine to Hawaii from the west. 

Ai-pi u AfioMs are mvded by tlic .secretmes of Uie 
Royal SocK'ty for the Armourers and Brasiers' (kim- 
pany res<*arcli fellowship in metallurgy,,tenable in 
the first mstanre for two years, with a possible exten¬ 
sion to live years The rcscarclf undertaken by tlie 
successJiil cambdate must be connected w'itJi base 
metals and alloys, preferably those useij in the ancient 
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cralls ot the‘’I Arnuitncrs .md Bi.isuis. 

'I'lx aiimicd \able of ihe ti’llowslup 1-. \]iph',i- 

tions nuist je.uh liio si'Creturii''. of llm Ko\.il Sih u'l\ , 
Burlington House. \\ i. b\ M.inli i lu xl. 

\Vi: li.ue r('('ei\eti the anniuil report o| Livingstone 
College. Legion, for 1022 .’p biiug Hie tiurtv first 
year ot its CMsteuce ’Iho College gui's comses of 
insluKtion with the object ot leaching nussum.ines 
liow' to can' lor their own he.illh, ,ind how* lo de<!l 
witli the ilise.ises of the jveojile among wliom tin s are 
woiknig, wJien t.ir irom ([ualilied niedital aid 
Altogether 732 sliulenfs iia\e |>.issed through the 
College Don.itjoiis and suIjsi npiions aie rv‘ipu'sie<l 
to help carry on this usi-fnl woiU 

'J Hi- mnetv-st'iond aunu.d meeling of the Ihdtsli 
.Mtsiual Association will be liefd on J iilv i 102 p .it 

Bradfold, under the pn.'sideiu s ol Mr J Basil ilall, 
consulting surgeon to the Kot.il Inlinmiry, Itradtoid 
rile presulenti.it addri'ss will HI' dcluered on July 22. 
'live tollowiiig presidents ot se< tioiis li.ivt' been 
appointed -Medicine I’rof. A f Hall, Smger\ 
Sir ttithbeit Wallace. Obsli'frtcs .ind Gynai'oI»jgv 
Mr J S I'iiirb.inn, P.itliology and Bacteriology 
Plot. C II Browning, Neurology and P-.v t hotogu .d 
.Medunie Dr P C» Stew.irt . ()[)!uhainiolog\ Dr 

.V M l\anis.t\ . Pnblit Mistn ine .ind Induslnal 
Disc.ises Mr H joncs , Di-.eascs of t iuldren Di 

L I'lMillay , L,iungology ami (>lology . Dr \\ J 
Horne. (trtliop.i'dics , Ml K’. (. I'dmslu*, .Medic.d 
Sociolog> Mr .V, MankiK'll , Derni.itologv Dr 
J M,ui. 11 . M.u Leod. I'lie lionoraiy loci) geiu'ral 
seU'elaiv is Dr \V N West W'.itson (\’a tot ivodge, 
^l.lmllugh^lm. P»r.ullord) « 

Tin- Scisuiologiial So< lety of America h.is pnlilished 
a huge l-.iull .M.ip of the Slate of 1 ‘aIiJoima (thri'c 
sheets and a tilk'-.shcet) on tlie sc.lie of 1 50b,{S8o, 

OT (lose' on one iiK'h to eight miles. 'J'lu' (ojiograjihy 
is Ivascd ou various (itlu.i.Ll surveys, the lulls bi'iiig 
well brouglil out by a system ol lolour-sliadmg 
'I lie sea-d('}>lh-s are shown liy eonloms dniwii .it 
inlervals ot loo fathoms 'I lie known and juobabk' 
faults, wlucii mean so mmh in the moulding and 
mstabihtv of the i.onliuental edge, are nuuked by 
hues of various (.olours ; (lu'se are broken wheie 
details .are umerlain or inferred A fault nubcaled 
as “ av'live ” is usually one .dong whicli an e.irtli- 
(piake Jias oc urn-d during historic time j he inimi 
of the world has Iktu once moie rueled on (he un- 
Ccitamties of the P.ieifu ring, and Hus m.ip, which 
must be imuinted as one wall sheet for its proper 
ajipieuatiou, will uo doubt find a peiniam'iil place 
in (xillcges that resjiect geography'. Prof. B.iiley 
Willis has funiishixl a lucid description to accompany 
the sheets (Bull. Seism Soc. Amtinca, vol 13, No. 1, 

1923) • 

A KM'ORT bv the Meteorological iJejiarlnu'nl of 
the (Jovernment of India for 23 has just been 
issued under tlic superintendence of Mr. ] H ideid, 
the officiating Director-General of Observatories. 
The jHilicvof ludianisation has been adojited.and the 
personnel for tlie thirteen posts of meteorologists has 
chang<j(l from 10 Europeans and 3 Indians in 1919 to 


NA rURE 



NATURE 


[I )l:cEMliEK 2C), 1923 


j Ivuropcans arul jo Indi.iiis m March 1923. A study 
of uj)j>LT au' inovcriKMUs Jii (ndia is .said to be laying 
the fo'infl.itKin for lypi's of fortjcasting not hitherto 
pjissiMi- from .surface ohs<!rvalions. Tile whole 
system of uarmtigs for stfjrnis and cyclones over the 
s<M and f>i) land throughout India is tlie duty of the 
h(‘ad(juartors staff, and all is now done from Simla. 
Considerable rctrciuhrncnl has liecn made during 
thr- year, which lias involved tlie partial stoppage 
of Jtoinbav, Madrav, and Qilcutla Daily Weather 
hcjiorls, till' is«,u<‘ being suspended during tiic sea.s«ns 
of hast nanfall Siiippmg at sea is .supplietl wiUi 
the latest irifonnulion regarthng the weather liy 
wJH'Iiss bnlletiiis Upper air researcii shows that at 
Iieightsol 4 utiles and upwards thefold weather winds 
of n(»rtli(‘rn India oftmi reach a strength of loo miles 
per houi or more, while cahns jnevail at the surface. 
At Agr.t the westeily conijionents of upper air, at a 
lu'iglit <»f about 4 Judes, ^ircvailing from tlie miihlle 
of Srpieiuher to liie mid<.ileof October, show a close 
rel.iiionship with the firocipilatiou in north-west 
Intiia in the vsiiilet following Departmental ohserva- 
toru; • tor the year consist of 5 hrsl class, iK5.thir<l 
class, } lomth class, and 2.} Idlh class. Rainfall 
ob.serv.itions aie re< eued from 2o2f> slation.s. 

Ml ssus i i \\\ Ksi.i.v am* So\s. H3 Wigmore Street. 
W , lM\e forwarded to us tlicir catalogue *>f niedico- 
diagiKt^tn. j*hssu*!ogie.al. anthiopometiaal, psveho- 
hignal. .md tlicuiual apparatus Several loims and 
si.'i's ol eapillarv pipi-tlcs foi the accurate nicasure- 
nient ol ipiaiilities from 0*003 c.e. to i o c.c nie 
listed, .IS well as sesi'ral txpi's ol lia'inaeytomelcrs 
.tnd h.uinugloliinoiiieters for tlie <‘.siinialion of the 
munbei < t corpnsch‘.s nml amount ol li.en)oglol*ui 
tn lilood l iulcr blood .inalvsis apjiarutiis wo Imd 
oiiltits tor the estimation of ealciiun, iire.i, <ind sugar 
in the Itlood (hdlon’s finger punt outfit aiul whistle 


and many pieces of anthropometric and psycho¬ 
logical apparatus are catalogued. Messrs Hawksley 
arc also agents for the microscopes and acce.ssorics 
of the Spe-ncer T.cns Co., New \'ork. 

In the “ Fauna of British India ” Series the further 
volumes which the eilitor, Sir Arthur H. Siiijilcv, 
with the assistance of Dr. Tliigli Scott and with the 
sanction of the Secretary of State for India, has 
arranged for are* volumes on Hntterflies (lA'-ca-nidse 
and Hesperiuhe) by Mr, N D. Kiley , on tlie Ixodida 
and Argasida* by J’rof. G. H. F. Nultall and Mr. C. 
Warburton, on i.eeches by .Mr. W. A. Ilaniing and 
Prof J. j’erev Mooie ; on the Cnrculionida' l)v Dr. 
G A. K, .Marshall, on the (-arabui,e by -Mr. H. K. 
.\ndrewes : on the Meiouhe by Mr. K. Ci Hlair; 
on the Krotvhdie and Fmdomvchid.e bv .Mr G, J. 
Arrow . on the (‘uheuia* by C.ipt 1’ J iianaud, 
Major S F ('hrialopliers, and Mr h'. VV. lidwards ; 
on the C'hry.somehdrr {subfainihes Chrvsonielma* and 
IJaltuma-) by Mr. S Mauhk , on the Scoiylid.i' and 
PlalyjKxhdic by J^l -t'ul. NN'inn S.unpson , logetluT 
with a rcMsed edition of Mammalia by Mr .Martin 
.A C llnitoii and Mr F i. Pocock, .ind of Birds 

vols) by Mr. E C Stuart B.iker. 

Tin latest (atalogue (New Si-nes, No lo) of Messrs 
Wholdon and W'e.sley, LUl , 2 AftJiur Street, 

•shouhl, wo IhinU, be vcTy u.sefiil ti> Iilunn.ius and 
otliers. jt being a eUissiiied list of .sorm Hjo senuU and 
traiisaiiion-v of Muinifu soiiefies on s.ile b\ llimn. 
The <.atai(»gue is Oonvrnicnliv arMiigid nudei Die 
lica<lings Ihilish hsles 'I'ninsai lions ol soi. n't le.s aiul 
oIIkt M'leiililii ])eModie.*d.s. British isles Pr<»(eed- 
mgs of liwal soiu'ties; Doinimoiis and Colonies — 
M'leiit'fK sen.ds etc . Uniltnl States t)f Ameiua-- 
.scieiitifu .seiuls, tU . and lou'ign coiinlnes- siK-idihc 
sen.ils. etc. 


Our Astronomical Column. 


I HI j xNt'.sm Sifowi u ot Ml ij ous — nus display 
ol nu'U'oi s Is ol gu'.ifer iin|*ortaii» e th.m is snpj>»>M*d. 
il >onu lnni's Ininishes a i.»th«'t bnili.iut e>lul>ition 
ol .1 consjUfiioii.s I liarat t<‘r, being iiioie brilli.inl than 
the .n erage and ti<t\ei-nig hnigci paths ‘1 lie r.idnint 
poiiil is .siiuatcd at alKUil 230 i 53 in the region 
bani-it o( bright stars King "H tlie Uirdeis ol th<* 
eoiisU’ll.dious i»oote.s. 1 >ia<«*, .uid Ih'ii’iifes 

I lie show (I iuis ^K•(..^SIo^ali^ been so .ilnnulanl a.s to 
tuniish one or 1\\<* nu'li*ors jht minute In the 
eseiiing houis, from the latitude of Fnglnnd, the 
ladiauf point is Mlu.iteil at a lc»w' aHitnde in Uie 
noiifuTU sls\, .ind U is gi neially in the few honi.s 
preteding suniise that the displ.iv attains its greatest 
slienglli. Unusu.dly ricli returns of the.se in<*teors 
wi'ie wiinessed m tiie <-.irly <*vening hours of Jauuanr' 
3, i‘>i S and I‘12 2, and we may exjiecl another plentiful 
e.vlubiiion of its ineti’ors on the morning of January 4 
next betwi'eti about \ and ham '|'Jie moon will 
not oik-r aii\' obstiurlioii on that date, as it will be 
20 da\soI<l and visible asa very narrow cre.scont only 
Slii'iiitl the i\eatiier be clear on the morning of 
Jamuu> ;dl the conditions are promising for a 
tueleoiic spt'etacle of vor>’ interesting character, and 
It will be iinjvirtant to <ibseive it caiefully through 
th(' night m tiider to doteriinne the hourly number of 
nu-teoi'' \isible and the time when it icaclu‘S a 
maxminni. 


Till-. .\.xis Ol- .M\us— Po^iilcir A'-tioni'iiiv (.V >v- 
cnilMT) <-outains an m1< resting '•tudy l>y Ptoi \V U. 
I’uk<-iing ot the position of Uu- ,i\is of -Mnis Ho 
notes that the method u.sed l>y l.oweil of oLi>,('r\'ing 
the |x>I.ir <ap.s is subjei.t to a s>steniaLu crroi. The 
I'dgc ol the cap Inis a scnsibio diurn.d sliill . the white 
cltposit melts OR tlie noon side ot tin* tap, tuid founs 
ag.un on the Oj.]H>si(e side. Accordnigi\ a new deter- 
imiialioii was nuule, based on a large iiumbtu of .snuili 
well tiffined marking.s .spread out die disc. In- 
citlenlafly the concln.sion was leached Unit a large 
mmiher of the Marliaii spots lia\’e a sensil>le .inniial 
shill, easily e.xpht.abJe on tiie view that they arc 
vegetation phenomeiiri This, however, can be clim- 
maled frtnn the discussitm. ITof. Pickonng’s final 
value lor the oblitpiity of the Martian equator lo its 
orbit IS 24*^ ij'. a lit'gree gieatcr than Lowell’s He 
gives for the co-ordinates H)f the point to wlncii the 
N. pole is ilirec.tefl— 

R.A. - 20*‘ 38'" 0* i i*3b'‘ (/—i<ii8) 

N. Decl. -32° 12' 50" •[ 12-6'' (/—1918). 

The equinox of the planet is shiftt'd back 7-16® 
from 87*89'' to 80*73"’. effect of increas¬ 

ing the Slarliaii date by i^ days, 'J'lie method 
employed sterns to give this doternunation. more 
weight than any other that i.s liasecl on markings on 
the disc. 
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Research Items. 


Tht-. Cave of Maci’J i. vn —In t]u‘ concluding issue 
■for llie year of l'-gyf>l, Sir I'hmU^s Peine 

discusses tile probable position of the <k>uble cave 
below the Herodian monument which is described 
in the lately published “ Hebron, le Harani el Khalil,” 
by P6re Vinuuil autl ('ajitain Mackay. Owing to the 
fanaticism of the present Arab population, the 
autliors of tins woik were not allowed access to the 
subterranean parts. Our knowledge of these is 
ilenved from an account, written in a.d. 113O, of an 
examination of tiicni in a.d. 1119 by the monks 
Sir blinders Petrie’s conclusion is that the double 
cave probably lies to tlie S 1 C rather than to the 
K.K of the basilica like chamber to which the monks 
penetrated, A point of interest in connexion with 
the superstructure is tliat while the internal pro¬ 
portions indicate the Jewi.sh fool as the unit, those 
of tile exterior conlorni to the Kotnan fool, the dt'sign 
being brtsod on th<' lact tiuit the two units can Im* 
worked together on a ratio ot lo . 11 in llie huiglh 01 
iT-5 . i-j-3 in the breadth 

Kor K Paintings in P.muta. -Dr \N' Mersh Strong 
htis published m the Deci’inber number of Man 
photographs ami tracings ol a number o{ rock paml- 
mgs from thi‘ Central iJislnct of Papua Phey were 
found on ri prominent whitishroek, and wen' executed 
111 a single monochrome red, apparently a }»reparati<)n 
of iron oxide The designs ineliidc<l a cassow.irv, a 
tigiue ol a lUiiii, ii sctull pattern, .1 doul>le ihevron 
witii jMMulent Inu's, pnssi]»l\ a tortoise, a man’s face, 
a (restent, -uid n ham! 'I'luTe is nothing to indu'.iti* 
llieir age excepl tlulL Lhev ari* lovered willi a slight 
him, proliabty ol talcium larbormte derue'l from the 
tntivimg ol watiT ’i he jirescnt natives have no 
knowledge as to who did tiiem. Di Strong is of 
the opinion that the taie desagn suggests the lace 
niotil ol llie I'.ipiiaii (bill. Imt poinls oiil that tins 
I'ultuie has its tentri* some two or thiec liun<lro<l 
miles w'csl ol I’m I Moresby and scarcely comes 
willtin a luiiubf<l miles ol tluit area Mi- also refers 

10 the petmlmgs ot canoes and men m red monochrome 
seiMi by Sehgman in tlie Marsludl Bennel Islamls 

Iniv ('oi’i’i K j’.sKiMi) - Tw«) further inslalments 
of the keporl ol the ( an.uhan Ar< tu Pvpedilion 
i<ii3 li.n<' jiist be<-n issuetl , tliesc are ‘‘ Pile 

J’livsK.d Cliai.icterislKs of the Copper Kskimo.” 
liv 1> Jcmiess, and '* The O.sleology of tlie Wesleni 
and Centr.il I'.skiuK),” bv J<din ( amcron, being ]iarls 

11 and C ot volume xii, 'i’lie ni<‘asuremcnts given 
by Mr Jejiuess were, lor the most part, taken at 
(.‘oronation (nilf, wliere the exjiuthtion s|x?nt two 
)'ears, Mr. Jenness com.ludes tliat there js strong 
support for lioas’s vunv that Indian adini.vture in 
.‘Maska lias increased Ihe stature ami produced a 
markeil tendency towards binchveephaly ; and that 
while tile Cop[)er Kskimo siiow more resemblance 
Lo the I'asteni Eskimo than to the Alaskan, they 
tliffer from most other E-skimo m thiil the head is 
slightly longer and broader, although the cephalic 
index IS virtually the satije as among the pure-blooded 
tribes to the eastw'ard. It is intcriNting to note that 
Mr Jenness finds no evidence lo support Dr. Stefans- 
son’s theory of European admixture among the 
Copper Eskimo. Of •tlie features principally rclietl 
upon by I>r. Stefans.son, Mr. jenncs.s liolds Uial the 
proporiion of face breadtli to licad breadth i.s illusory, 
and the blue or grey tinge of the eye is pathological 
in origin ami common clsewhcrt; 

Causal Organism of Potato Blackleg.—As the 
result of a study of twelve strains ofithc potato black¬ 


leg parasite, mclmimg the four ” species ” origin.illv 
descnbeil as the cause of the disease, H M lonnison 
concludes. 111 a paper ptibhslied m the Xnnals of llie 
MLs.souri Botanical liardcn, vol. x. No, i, l‘ebruar\' 
f-hat the blackleg di.sease of Irish jiotaloes m 
North America and Ivurope is caused bv a Scln/omv 
cete which should bear the name linriUus attosrptn U'^ 
van Hall The following names are lo be coiisnlered 
only as synonyms; phytophtlioi us Ajipcl, 

li solauisapyrn Harrison. // fmiauof’t'Hcs I’ethybrulgc 
and Murphy. The pathogen infects the stems ami 
the tubers of tlie potato. Virulence of Ihc par.lsile, 
as tc*st<Hl by artihcial inoculation, appears to be 
dcpeiulent upon a rather delicate balance of teinjier.i- 
liire and water relations, and upon the .sugar c ontent 
of the tissiK*s inoculateii 

CvromuiY or Mutation. —Prof K K. Dates has 
<in lunxnTant paper in tlie Anna/s ot flotanv, \oI 
x.xxvxi No 148. October 10.2under tlie title “ I'Ik' 
Tnsonne Mutations of GCntthcra,’’ m which lie 
describes the occurrence in the l'\ generation ol llie 
cross (hiiodirni ruhriailyx •.(E Jlcirttn of a mutant 
w’tll^hfleen chronmsomes. and dis(us.ses m coni^’xuni 
therewith tlie whole (jnestjon of tlu' (lirumosome 
mechnmsm asstHualed with such types oi mut.tnl 
In (Rnolheni, relatively few muUnls arc tonml witii 
lourteeii chromosomes, these mav’ lx* .moimled for 
111 terms <‘itlier of ciossiiig ovit oi ol d<»uble " mm- 
disjimctioii ” ” Non-disjunclion ” h.is been lalled m 

lo expl.un the existence of the relatively iri'qneut Ln 
soum, mutations (with 15 or th chromosomes) h is 
assumed that on .segregation two i liiomo-soines of .1 
jiait, instead of st'paratmg to dilicrenl g.inieles, 
lK)lh go into one cell, thus m a pollen tetrad two 
pollen gr.iins will be touiul with eight < hroniosonics 
e.uli instead of seven When, as m tlu; imitation 
now cU*s(Tiln‘d by Prof (kites, two pnxiselv similar 
mutants appear m a small culture, it would seem 
prob.ible lliat both such pollen gr.iins have tuiic- 
lioncfl, so that tin* male parent is responsible lor 
the extra ]><iir ol ciiromosoiues. Inevitably m dis- 
ens->ing such a problem the nuesLion arises as lo what 
extent tliesi'veu pairs of chnuuosomes in (l.itofitiTa 
may Ik* regarded as imbvidii.dly disliiHl iTol (Tates 
discusses th<‘ <|ii<*stu)u m u lenlalue mannei, diH-ct mg 
atlmition l<j recent statements by ll.nue .imi 

Van OveiX'cm (loii), w’ho eom.lmk* that lliev* seven 
jiairs an* distinct and form a graded .senes ITuI 
dates is cvideiith ot opinion tli.il this com lusion 
is not vetsuilu leiiilv soundly hasisl upon observalion 
atul ex|><*iiinetH. but tliat the (.ytologULii coniplesiiles 
ol the probhuu well deserve further explor.ition 

Dis-ruim;'! ion of i Ii rki x(, Shoai s '! lie report ol 
the Dtive Mamie Jaiborntory, ( nlien oats, loi .15 

contains aii mterestnig p.iper bv Mr. li Slorrow on t!ie 
distribution of herring sho<ils JCvideme is given in 
favour of the view lluit the taihire ol the industr\ in 
1921 was line, ui pail, to a uiigralion ot vonng North 
Sea herrings in the preceding winter. Pate in mgo 
thiise fish divuled into two seiAions, one ot vvimli 
migratcvl northwards towunis the Orknevs and 
Shetland, ai»<l the other .sontliwards. Tlie mutliern 
group thereby piisswl into an area favour,ible to 
growth, and grew rapidly The .southein section 
grew much less rapidly. If this be so, the herring 
industry m any particular locality should depmul upon 
whether the hernug cuaght are migijpiUs troin .1 
region of rapid or of .slow growth, rather than upon 
theexislencevjf a particular year class The antlmr is 
inclined lo the view that migrations, wlm.h may m 
some cases ilcpend upon the ” activity ” ol ,\tlantic 
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uatLT, proiuhif tlif: fXJstL'nco of (Jittert'ut liemiiK races 
in tiic \ortli Sea. 

l-.i f \i vnn s Oils AS (ii.KMicJUhs — Messrs A. R 
ami J< (Jraiit k»v(* an acconnl of an investiga¬ 
tion <il the gi-rimcKial values, deterimnctl as Ridcal- 
WaikiT carliolic acid crx'lficients, of tlic principal 
coiniiuTdaJ oucalvpfiis ojK an<[ of their active con- 
stilnenis (Jonrn. amt Proc. Roy S(H'. of >i.S. Wales, 
voi ]\[i., i<»2^, |). «o) Sfamlanl sus|>eijHions of 
i p<T < rnf of till' crude oils ami tiicir pure constituents 
were made in per coni resin soap solution. Of 
tile oils of ten spt-cics of Kucalyptus, tiial of E. radiata 
was tiie strongest and gave a coeHicient of jo-12, 
the attive {inncipk* being piperiLol. Of active 
])rin< piles, australoi. ‘gcraniol, citral, aii<l pipcntol 
gave I (H'ljicients of 22-3. 21, jp-5. and 13 respectively, 
d'he interesting observation is injule Dial a lower 
coellicieiit IS given liy the dilution (with water) fif a 
comentrated prejiaruiinn than bv a dilute prepara- 
lion of llio same stiength. probable because the 
<!iIuUoii of H (oncen1rrit«sl emulsion upsets the 
t'lmilstori , 

Rl.l) 1 )!S< 01 OUM'ION ON DkIJ-l) SaLTI-.D h'l.SJI - 
The lomiitioii known as "pink" is one to which 
dried''salted li.sli is liabU'. <md is chaiaetenseil bv^* the 
ap{)cajan<e oi pink patdies on tln' surface It is 
di.ii! witii in Spei ial Ri'jioit .\’o iX of the Food In¬ 
vestigation iloard iiy Dr. ]‘. (' ('loake 'J heso pink 
pat( lies are ('aus<‘<] liv the growth of chromogemc 
nm ro-organisms of at least two species one a ro<l 
siiuina. till* utlt(‘r a ciinoiislv polymorjihic form 
wimii inav be a liaciilus 'ihese org.imsais in<iv he 
i nltivatcd on such media as salUnJ iisli agar, providi'd 
tiiev contain <i higii percentagi' of salt, < ..g 15 jkt 
cent, at a lemperatnie of C. The souice of 
these org.nnsins li.is been traced (o the salt used in 
iiinng vvJicii Lius is of marine origin; rock salt 
seems to Ke tree from them. Sterilisation of the 
salt at 120’ ('. for 30 nunutes snttices to destroy the 
orgamsins. 

A Snooi sTi !) Inihcatou kor IV.tkolm'm.—I n 
the journal of tin; Hoyal Society of Western Australia, 
vol <1, p X(ic)2 p,A j'arquhar.son desrnhes an (XTur- 
rcncc of the liydrocarbon imp.sonite, inlilling (he 
vesii les of a basalt that underlies a Iimi'stone variously 
regarded as of Cambrian or Jaiwcr CarlHimlerous age. 
SjKr.imens have be<*n collected from variou.s points in 
the tJrd V.illov near Kiinlicriev. Wist AnsLnilia, and 
liiesc were sent to the ollicc ol the (Jcological Survey 
in tlie tirst instance as jiossiblv oil-bearing shales. 
'I'iie author iioints out that the occurrence i.s of 
sufficient magniliide to Ji.ive a bearing on the sixirch 
for ])etro]cum in the ilistnct. We need not share Jus 
view {p 17) tlial oil would be unlikely to occur if the 
rociis wore of Cambrian age, .since seepage Jn»m a 
ihstanco is alwavs juis-siblc, and the liigiilv vesicular 
character of t)u: basalt may Iiave provideil a favour¬ 
able storehouse on the way, A,s E li. Cunningham 
Craig remarks, migrating petroleum will make its 
appearance m " the most porous rock available.” 

Cl.iMAJri- Cll.'iNOI'.s AM) WliATHhK NoRMAU*.— 
'J'lie I’.S MofHhh' UVriMcrfor Aii|;usl contains 
an 111 tilde by f’rof, C. F. Marvin, Chief of the (hS. 
Weather Bureau, on tlie abov'e .subject. The dis- 
cu.ssion is introduced bv a question, " Js the climate 
ciiangmg and jn.slities the answer of *' Ye.s " or 
" No " to tiL.cs i^qui^^ Geological rcc«rd.s are said 
to leave no (jue.stion as to the great changes the vast 
lapse of time lias occasioned in the past, while there 
IS .said to be no conclu.sivc evidence of notable 
vn vm r i 


permanent change.s during thousands of years of 
human history, 'i'lic author believes that long-time 
fluctuations of climatic conditions hav'e occurred, 
and that minor surgnigs of the sca.sons to and fro 
take plaJc for such periods as 50 to 100 years. 
Kcfercnce is made to the somewluit general deep- 
seated c.onvjction that, to many, weather wiiditions 
at the j)rcseiit lime differ from corresponding con¬ 
ditions within their memory. The prime object of 
the discussion is to e.stahlish a method of completing 
a broken record of observations, say of temperature 
or rainfall, so as to lengthen out to the utmost a 
.series of observatimis ami thins to .secure long-period 
normals of obscrv’atiotis to aid in obtaining piuof of 
secular change's if such are obtainable. A method 
IS .snggc.sted for aunpleting the individual values 
for missing years which is practically a .svstein of 
drawing lots from tin* values ot all the years for 
which oliserv'alions e.xi.st, anti .so on for all the years 
for which means are required Tins .system scarcely 
seems likcdy to commend iLself to all workers. Con¬ 
siderable inqvortauci* is attached by llic author to 1lic 
use of accumulated sums of departures from a noinial 
base and evlubiting the .same a.s a grapli. 

BhoIOM KCTKU (h'.lJ.S I'DR MltA.Simi ML.SJS oi- 
Timi; — In the C<>nipfr<^ of tJje Bans Academy 

of Scienies, November 5, Mes.srs (i l-'eme, K. 

joii.irt, and K Mesiiv describe mcllioils emplov'ed lo 
amplify the current Irom a plioloelectnc c eli, so that 
I lie auqdified ciirieiil can be nsetl tq ri-cord tlie ]>assage 
ol a peiKluluni through a ciTtcim point of its patii 
'J'he anoilc ol the photoelectric cell was joukhI to (lie 
grid of a special tnode vtdve, and llie lilaniont o! the 
valve to the positive of a battery, tlie negative of 
winch was coiiiK'Ctei! to the deiiosit of alkali metal 
in till' cell ; a constant high ])olenLial ildlcroiu'e was 
.ij)])lic<l between the anode jilate and the lilamenl of 
the valve. WJien the cell was jliuniinated, tlie grid 
was charged ncgalivclv, and the curreid of tlie valve 
was diinmislicd In lln.s way a variation ol euneiit. 
10,000 times as great ns the original pholoeli'ctnc 
current, can bo obtained , ami, liy attaohmg to a 
pendulum a screi'u, provided vvitli a slit, tlirongh 
which light from an electric lamp can pass, measure¬ 
ments of tJie time of vibration can be made vvilli con- 
.siderable accuracy. With a more complicated arrange- 
menl of valve.s, an amplilicutioii of the ordi'r 10'’ w'as 
obtaineil and it vva.s ])ossible to determine the period 
ol the pendulum vvillnn one-thousaiidlh of a second. 
The authors hope lo be able to adapt the metiiod for 
recording the passage of stars across tlie central line 
of a meridian telescope. 

VKMKrrv DisTRiKUriON of Ki.rctkons i ki'm In- 
CANDiiscKNT t)xn>Es.—Tlie Velocity distribution of 
the olectroOvS ejected from incandescent substances 
has iK'cn invcslig.ited by the integral method, not 
attempting lo separate out the electrons moving at 
or near a definite velocity, but deducing the distri¬ 
bution law from observations which included all the 
different velocities present; Richardson used also 
the differential method. All the observers have 
found that Maxvvell's probability law for tlie distribu¬ 
tion of the v'clocities is correct in tlxc case only of 
clean metal surfaces. In the Zntbchrift fur Vkyi-ik, 
Novcnitx'f 15. TO23. Herr M. Rossiger describes experi¬ 
ments, using the dilferential method, in which the 
electrons pass through a longitudinal slit, parallel lo 
the axis of ll;e cylindrical anode ; this is coaxial witli 
a straiglit, incandescent platinum wire which forms 
the cathode and is ooaled with oxides of calcium, 
barium, or strontium. There is an outer cyhrtder, 
coaxial with the first, and electrically connected with 
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it; in this is a sht, parallel to tliat m the surface 
of the inner eviinder, while outside tliis slit, and in- 
sulatc<l from the cylinder, is a collecting plate, which 
receives the electrons which pass t!irouf*h Ixitli slits. 
The inner cylinder can be rotated about itj^axis ; so 
that the an;<lc 0 between the planes passing through 
eitiier slit and the cathode wire can be varied, and 
measured by means of a retlecting mirror. K solenoid 
is wound round the cylindrical glass containing 
vessel, so that a magnetic tiekl can be pnKluced m the 
direction of the axis of the cylinaers, defecting 
electrons with a certain velocity whicli pass through 
the lirst slit, so that they pass through the second 
when 0 has the correct value. Maxwell’s law i.s still 
found to hold. 

Mag.nJ' I'lr; SnavF.Y of tiif Balkans. —Helt 10. Bd 
1^1, Abt. Ila, Math. Nat. ]< 1 . of the Sitzungsbenclile 
of t!ie Vienna Akarlemte der Wissenschalten contains 
a }>apcr liv Mr. A. Scli<*dler. whtcli gives the results of 
a magneliL survey carried out during ioi8 in the 
Jialkans. K’esiills are given lor ^7 slations, varying 
in latitude frtnu .44" 4<)' to 40' 55' N., and in longiiudc 
from 18 i,:.' to ii' 55' IC AttachcKl to the paper arc 
six cliarLs Tlie first ami tJie last nidieale the geo- 
gta{>hieal positions ol the stations, and the gisdogtcal 
fealuies of a niagiudically liisturbed region The 
four in1(*rinediaLe charts give curves of o<)nal values 
of inagiieLic declination, nichnation, hon/ontal force, 
and total force respectively fur tiie epoch January J. 
Hli8 'flirough an oversiglit, the values ot ttic force 
are piinleil as angles m tht? charts For evamplc, 
o- j} j j t'.tl.S. IS pnnti'd as 4.^ 44' Ii is mleresling to 
note Hint the (lip observations were taken with an 
Kiiglish (iip circle. Dover No 1 

iNVi’.Fn.o l''UGur in Ai-koi*i \ki-.s. .-V jiapor of 

considerable interest to ]jructicul aviators, as well as 
to workers in the dynamics of aeroplane ilight, w’as 
read rei.eiitiv before the Koval .\eronaiittcal Society 
bv S<|n!idroii l.cader K M. iliH. The paper is en¬ 
titled “ ’Die iMany.HivTcs of Tnvcrled Idight,” and is 
bnseil upon extensive expennienla! lliglils executi'd 
by .Mr 11 ill and others, 'i'he object of the expiTiinents 
was tlireefold The immediate aim was to examme 
the causes ol }al<ii accidents that often occur m 
aoroli.itics on an unstal)lu aeroplane, when tlu* aero¬ 
plane assumes an inverti’d position and the pilot fails 
to right the inaciune Subsidiary amis weic to lind 
the magiutmles of tlie loads in inverted flight, and to 
eXiiniinc the behaviour in inverted UighL of maclunes 
with ditfercnt stability characteristics. An account 
is given of tlie ways in wdneh inverteil (light can be 
obtained, namely, liy means of the Judf loop and the 
half roll, and didails oi the inaiueuvres arc given for 
particuhir aeroplanes, such as tlie Sopwith " Camel," 
the “ Camel " modified S(^ as to increase iLs longitudinal 
stabihlv, tlie “Snipe,” tlie “Bat Bantam,” and the 
S.U 5A. The use of the controls m inverted (light and 
the leUiru to normal flight are similarly discti.sscd. 
Mr. Hill considers the belting arrangements to be of 
supreme importance, especially m unstable fighting 
machines ; pilots often fail to u.se the controls because 
they cumioL reach them. Steady' inverted flight is 
possible on all tyiies machines invc.stigated, but 
whereas the longitudinally stable machine tends to 
right itself, the longitudinally unstable machine Jias 
no such self-righting properties; there is, however, flo 
real difficulty in recovering from the inverted flight. 
The longitudinally unstable machine i.s,also liable to 
get into an inverted spin, but liere again the pilot can 
recover if he knows the use orf the controls in such 
pasftions. Inverted loops were also iiivest^ated. 
Mr. Hill suggests that “ the best compromise between 


safety’ and extreme manccuvrabihty' is to be found in 
an aeroplane which, though preferably stable tlirough* 
out the major part of its range of flying speeds witli 
elevators free, must ilcfimtely be stable with tlu'in • 
fixed.” 

Silicate of Soda fok tiil Tkea i micn r of Conchetf: 
Ro.\os.'- Silicate of soda is now being more and mote 
used in (irent Britain for the surface treatment of 
concrete, following on the extensive and verv satis¬ 
factory' experience recorded m .'Kiuenea In fact, 
new uses for silica of soda are being found almost 
every’ day, and this material looks like ri\ailing 
sulphuric acid, soap, or soda asli a.s a readv test, 
according to the amount consumed, for the eivilis-ition 
of a coinmunitv. 'Die cliemical reactions tlial Jesuit 
from the ajipliciitiou of a dilute solution of siiieate 
of soda to concrete, sa\' the surlace ol a road, are 
verv complicated, Init seem to include tlu- combination 
of tlie silicate with llic free hyilrated Inne Iiber.itt'd m 
the setting of cement to give a lime silicate, winch 
forms a hard (oinjxmud. At any ratt*, the nett result 
is the formation of an uileii'jeU' hard outer skin—m 
wluch all the pores have l>een cumplelelv lilletl up— 
.strongly n^sistant to tihrasion and dusting, and 
largely waterproof. It is cs.senlial, however, that the 
silie.#te of sotla be spraved over the road m t!u» form 
ol a verv dilute .solution, say i of the liquid neutral 
silicate to 4 of water, wiiilsl the silicate of soila must 
l>(‘ pr«‘pared lot the specilic purpose, w'llh a fairly 
liigli ratio of silicate to sodd. As is well known, 
very many grades .ue siqiplied. from a low-ralio 
pr<Kluct coutaming i (>o molecules sthen to i-oo 
molecules soda (NaJ)) to a very higli-ratio grade witli 
over 4*0 molecules silica The right brand to use is 
a matter ol ex]>cnciu'.e and rt'search on tiic part of 
the linns .supplying tlic product, but the results, 
under prciper condiLious, are remarkable, and con- 
stiluloa factor of national impi^rtance m the upkeep 
of roiids. » 

Tests on Hoii.kk Ma'JT.kial. The annual memor- 
andiiiii by Mr (' H StrumeytT, (ihief Ivngmecr to 
llic Manclu'ster Steam Users' Association, covering 
the year }<)££. contains several mteresluig matters 
Tests liave Ikhui made on the material ot some old 
wroiight-iroii boilers, one of whteii was sixty-nine 
years old, and a con'ij)arison with Hie tests of tlic 
original material show’s that wrought iron does not 
lose tcniicity appreciably with age Tiie furnrice 
plates show a reduction of ductility, Initnolof tenacity. 
Mr. Stromoyor again directs attention to tlic elfi'ct 
of nitrogen on mild steel, and urgi's that the ctlect 
of a higii proportion of this ekunent, siicli as is IoiukI 
in Bcs.senicr steel, reepnres more thoroiigli investiga¬ 
tion A tabic of failures of inild-steel jdates, holts, 
st<iys, and rivets is given, in luimlicr, and ui 
every case the sum of 5N [-B is greater lhaii o oS 
per cent., the upper limit previously li.xed, bv tlic 
author. A case for uupnry has Ik'cii made out. 
and it is to be desired that analyses lor nitrogen 
should be made more frequently, until its alleged 
harmfulncss has been confirmed or dispioved 'Die 
tests on riveted joints ui old boilers show that the 
strcngtii of a d«ub](i-nveted seam in a boiler is greater 
than that found wJien the seam is cut out and the 
joint tested* in a machine, so lliat the eugmeeniig 
practice of crediting the joints with their full slrengUi 
is justified. An interesting section on dished and 
flat-end plates of boilers deals with the beliaviour 
of cracks, whicli in some cases do not spread, but 
rehevc the stress, so that some boiler.s mentioned 
worked for years in a cracked condition. Tins is 
traced to a very finely laminated .structure in the 
outer layers of the plates. 
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The Jubilee Celebrations of the French Physical Society. 


IT was lu that the Soci^ti- J‘'rancaLs-e dc ; 

i }’tivsi<[m- t aine into and the first volume 

of tin- lToc<H“<linKs of the Society contains a report 
!)y ]ass,iy>us on the prehmmary steps that were 
taken 'i'hc statutes include one by which any 
<lisciission “ etranK«rc a la physique ” is prohibited. 
Wlii-lhcr the i'veiicli plivsicist of fifty years ago was 
a keen piilitioian we d<i nt»t know, but it swms to 
ha\'e been desirable to jnovule against e.vtrancous 
nicitlers more rigorously Ihan is oiir wont in (ireat 
I 3 nt;nii 

A ghiiu’e at tiie first list of mci«i>crs reveals a 
mnntier of v<‘rv well-known names, such as the 
llaqiirrels, Herthelot, Bouty, Cornu. Jnniin, JouImtI, 
Koenig, lappnuinn. Lissajous, Masiart, Sainle-Clairc 
Jicville. and Violle. The itrst president was In/eaii, 
and tlic following eight siicci's-vive ])resulents were 
Ik liiii. iainin, Ouet, K. Boequcrel. Blavier. Jierthelot, 
M..srart, and cVnu. The lirst liouorary member 
was the elder HecqiKTei In itfyfi there wen* tiyc 
lunioraiv members, including Kegimull ami Sir 
Wiiiiam'Thomson ; and m KH7H the names of I'V.enu 
jind [oiile were addl'd 

In'.-lln! eaily part of this month, the founding of 
the Society w.is celebrated by a number ol meetings. 
Apait from liiese there has been the Exhibition, which 
has hitiierto been held by the Society at Easter, but has 
tins year been combined with a Wireless Exhibition 
It iiiis been on an unusually large scale, as may be 
realised wIkui it is said that the (Irand Palais m the 
(‘hiun])s Elysik-s, m which the annual Automobile 
Siiow IS iield, was used for tlic purjKisc. The lixliibi- 
tion was ('.\-cellent from many }Kunts of view, and wa.s 
clianirfenscd by many demonstrations, mure or les.s 
popular, winch'were very attractive. 

Tiie aumveiNary lectures were given at the Sorbonne, 
liic first on ^Saturday, I)cceinbor 8, by Col. Kobert, on 
the relation's of physical and tixihmcal aeronautics. 

On Moudav morning. Dm’inber 10, an attraction of 
another kind presented itself in the general meeting 
ol tlu‘ International Union of Physics. 'Phe chair 
was taken by M. Bnlloum with Prof. IJ. Abraham a.s 
general sei rctary. The business was largely formal, 
tin* mam item being the adoption of the statutes. 
Aflci stmie discussion as to whether the value of the 
franc ior the contributing countries sliould lie taken 
in tin; hrench or Swiss currency, the former was 
adopted, notwitlistanding the reduction in the 
(.•oniributions bv so doing. Ihe date of the next 
meeting of the'Union w-as fixed for the year IQ.^5. 
the norma! three years’ interval Inung rccluaxl. and 
tlie question of an international congress will then be 
decided. A somewhat pious resolution was adopted 
on the dfsirability of authors supplying alwtracts to 
tlioir papers, such abstracts being left in the hands 
ot the editor of the journal concerned for final revision. 
The meeting wa.s followed by a luncheon. 

t)n Monday evening a lecture was given by Prof. 
H A, Eorent/ on the old and new mechanics. The 
motion resulting from the impact of two balls was 
considensl, and gcneralwed equations were obtained 
winch were applicable to two observers in relative 
motion. This was followed by the graMbitional 
dcilexion ol light, and a discu.s.sion of the quantum 
theory and kindred subjects. The address was a 
model of lucidity, and at its conclusion Prof. Lorentz 
received (juite an ovation from a crowded audience. 

On Tuesday. December ii. Lord Rayleigh gave an 
interesting aoount of his investigations on iridescent 
colours 111 Mature. He dealt successively with the 
colours observed in light reliected from potassium 
chlor.vte crystals, mother-of-pearl, l-abrador felspar. 


and scarabce. This work was described recently in 
a aeries <»* papers read before the Royal Society. 

At the conclu.sion of the lecture Prof. Voltcrra 
presented, on the behalf of the Accademia dei Lincei, 
two voIume.s of the collected works of Volta. Other 
volumes are in preparation. 

Wednesday, December 12. was marked by abanquet 
at wluch the delegates were royally entertained. 
The chair was occupied by the Under Secretary of 
State for Public Instruction. M. IMcard (president 
of the SocicU* P'ran^aise de ITiysiipie) welcomed the 
foreign delegates, and responses were made by Prof. 
Voltcrra, Prof. Lorentz, Lord Rayleigh, Prof. Stormer, 
anti Proh Knudsen. 

The culminating point in the celebrations came on 
Thursday afternoon, when the chair was taken by 
the Prt'sulent of the Kejniblic in the large ainjihi- 
theatro of the Sorboiine. There were also present 
the Mitttstcrs of (.kimintjrcc, of Public Instruction, and 
of fhiblic Works. After speeches by M. Picaid and 
M. BryUnski (president of the I'Yeuch Electrotechnical 
Committee), Prof. J^orentz presented the iuldre.sse.s 
which hatl been brought by the delegates, Tliese 
were iiumcrtms, and, in the aljihabetical order of the 
countries from winch they came, were from the 
following societies ; I/Acafleinie Royale dc Delgujue, 
La Societe Scicntiiupic dc DruxefU'S, L'AcHdcmie 
Koyalc de Daneniark, L’Titstitut d’Dgypte, L'Acadcmic 
des Sciences de Madrid, Bureau of Standards, Carnegie 
Institution of Wa-shington. L’AeadvmK* dca Scicncti.s 
de Fuilaiid, Royal Society, Itoyal Institution, Physical 
Society of T.ondon, Koutgen Society, ;\ccailemia del 
Lincei, Accademia di Torino, La Section <le Physique 
du C.onscii National de Rcchcrches dii Japtm, Lc 
Mincstdre dc ITnslniction Pubiiquo du Grand Duch6 
de l.uxembourg, 1 a SocuHc du Pliysnpie de (^hris- 
liama, T/Acadeniie Royale de.s Sciences d’Amsterdam, 
La SocnHc Hoilandaise des Sciences de iiaarlum, 
L’Academie de t'racovic. La .Soci6t6 Polonaise de 
Phy.siquc, La Society .Suisse de Physupic, LaSociotedu 
Physiquect d’Histoire Naturelle de Gen6vo, La Sociitii 
Zurichoi.se dc Idiysjijue et I'ficole Polytechruque Wdu- 
rale de TUnivcnsiU dc Zurich, J-’Union cles Mathcma- 
ticiens ct des Pliysiciens tchecoslovaqiies a Praguu. 

After this part of the ceremony came a .speech by 
M. Berard (.Minister of Public Instruction), followed 
by remarks by the President of the Republic. The 
latter with hi.s ministers then witlulrew, and we 
settled down to a discourse by Prof. C. Fabry on the 
domain of radiations. The programme was inter¬ 
spersed throughout by a selection of music rendered 
by the celebrated band of the Garde lUpublicaine. 

The niagnUicunl amphitheatre of tlie Sorbonne, in 
which theiMj pniceedings were held, scats about 3000 
people, and gave rise to some reflections, possibly not 
only on the part of the present wTiter. Where is such 
a theatre to be found among our educational institu¬ 
tions m London ? Unfortunately, nowhere; and if 
wc Iiad such a theatre, would an audience of, say, 
2500 people come on such an occa.sion, and listen to 
an addres.s (unillustratcd) on the difficulties exjieri- 
encecl in exploring the field of radiation, from the 
longest waves, as used in wireless telcCTaphy, to the 
short^t, as shown by X-rays ? Wc doubt it, even 
if the F^ince of Wales were present. The value of 
science is obviously rccognis^ more fully in Paris 
than in London. 

Lectures hy Prof. Stormer on the aurora borealis, 
on Friday, December 14, and by Prof. Knudsen on 
the mechanism of evaporation and condensation, on 
Saturday, brought to a close these very interesting 
and very successful celebrations. 
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Virus Diseases of Plants. 


A n interesting discussion upon *' Vims Diseases 
of Plants” was held during the meeting of 
the J^ritish Association at Liverpool bet^'cen the 
Sections of Botany and Agriculture. These obscure 
maladies, which arc of great economic importance, 
aftert a great variety of cuUivatod plants and have 
lately received much attention from plant patho¬ 
logists. Formerly these diseases were attributed to 
general jihysiological degradation, notably m the 
potato, but since they have been shown to be marlcedly 
infectious, they are u.sually considered to be caused 
by organisms of ultraniiLroscopic si^e, which are dis¬ 
seminated largely by means of inst'cts. 

The discussion was opened by Dr. Paul Murphy, 
who first described tlie symptoms of these diseases 
in general an<i compared them briellv with certain 
diseases of animals of somewhat similar type He 
then dealt specifically with the " leaf roll ” and 
" mosaic ” diseases of potatoes, both of which cause 
enormous losses in yield. In discussing *' leaf-roll ” 
of potatoes. Dr. Murphy mainlamcxl lhal the abnormal 
accinnulatioii of starch in the loavc's, which led to 
rolling, preceded the degeneration of the phloem, 
winch is also a niaiked symptom of this disease. In 
jiolato ” mosaic,” characterised first by a mottling 
of the foliag(' and later by markcnl dcgrail.iUon of 
the wliole plant, he stated that this disease sometimes 
niask(‘d other ‘‘xinis” di.scases of the potato such 
as ” stipiile-streak ” and cnukic.” lie had also 
demonstrated that certain varictu's miglit act as 
” earners ” of this disease, in which the symptoms 
reniamed dormant, although infection could still 
be spread from tliese plants. As instancing the 
rapiditv with which dogcncration cau.sed by such 
disi'ases might occur, Dr. Murphy said that on a 
farm at Ottawa potatoes had been grow'ii healthily 
for se\’enteen years, but that, after this period, 
marked degctieialion set in during the course of a 
single season, winch had allected all potatoes sub- 
sotiuetUly grown on that farm, lie considcrt'tl, how¬ 
ever, that there still rcniained a certain reduction in 
yiclcl attnbutable to non-pathogemc causes when 
the same healthy stock was grown in diltcrent but 
apparently suitable localities. 

I’rof. M M ^uanier, of Wageningen, Holland, who 
lias made a special study oi these diseases in the 
potato, tli<*n gave an account of his own researches 
on these maladies. In rcg.'ird to ” leaf-roll ” he 
combated the view of Dr. Murphy that the seat 
of the tlisturbancc lay in the abnormal accumulation 
of starch in the leaves, maintaining that the primary 
effect of <hs<'ase was the necro.sis of the phloem con¬ 
sequent upon the entry of the “ virus ” through 
insect agency, lie pointed out that infection by 
aphides during May and June first resulted in rolling 
of the upper leaves during August. Prof. ^)uanjer 
claimed that the real seat of these “ virus ” diseases 
was the phloem, and suggested therefore that they 
should be calk'll ” phloem diseases ’* rather than 
'* vims ” tbseases, although lie admitted there was 


no visible degeneration of the phloem in “mosaic” 
diseases. In thus connexion also it must be conceded 
that there are other disease.s of phloem tissues winch 
do not fall into the category of “ virus ” diseases. 
Prof, Quaujer emphasised the role played by insects, 
espcciMIy aphides, in the dissemination of Ihesc 
diseases, but pointed out that in some ” mosaic ” 
diseases transmission was possible through mecluimcal 
abrasion of the leaf hairs. 

Dr, VV. B. Bnerlcy cxiiibited lantern slulcs which 
showed in a striking manner, In- reference to \mcrican 
statistics, the losses caused by these disea.ses m crop 
plants. Wiiii regard to sugar-cane “ mosaic.” he 
stated that varieties resistant to the disease liad 
recently l>ecn discovered which would proli.ilily 
prove the salvation of the cane industry in ceiL-iiu 
districts. 

Mr. T. VVliiiohcad classitieil ” virus ” plant diseases 
into four categories, of which the following are 
examples: 

(1) Infectious chlorosis, which is transmissible only 
by grafting, 

(2) Spike disease of the sandal-wcxxl tree, m which 
there is neither abnormal starch accumulation nor 
phlofm necrosis 

(3) I,eaf-roll of potatoes, in which almormal starch 
accumulation accompanies phloem necro.sis. This 
disease IS transmissible by insects, but not by ox* 
pressed sap alone. 

(4) f^otato mosaic, in wliich tlierc i.s neither 
accmnnlation of starch nor phloem necrosis, although 
the sugar content may be iinusuallv high. 

This disease is transiTUSsibk* by tlie sap alone, 
without insect agenev. Mr. WJntehead ajipcaled 
for more accurate methods in diagnosing this group 
of diseases, and gave striking evidence tor the trans¬ 
mission of potato ‘‘ leaf-roll ” through the soil. He 
suggasted that these disea.ses could be besf controlled 
by raising resistant varieties aiul by establishing 
special beds of potatoes for seed purposes, which 
could be rogued elfectively and lifted early 

Mr. Holmes Smith cxjjrcssed the view that leaf- 
roll was by far the most serious of the ” virus ” 
diseases of the potato in this country, llnfortimatoly 
manurinl treatment had no effect upon it. although 
tins was somewhat beneficial in potato mosaic. 

Dr. !?. N. Salainan pointed out that although Lius 
year he had taken the trouble to spray his seedling 
potatoes, planted in old garden .soil, with nicotine 
at frequent intervals in order to control aphides, 
infection by mosaic and leaf-roll liad been more 
serious than ever before, although seedlings planted 
in remote plots in other crops had remained healthy, 
Solanum nif’rum appeared to be of no iinp<jrtancc 
as a “ carrier ” of these diseases. Dr. Salainan 
expressed the view that ” virus ” diseases of the 
potato wore probably not congenital, and tliat 
susceptibility to leaf-roll was transmitted independ¬ 
ently of susceptibility to mosaic disease. 

F. T. Brooks. 


Australian Railway Development; a Study in Political Geography. 


M K. O. H. T. KISHBETH read a paper on this 
subject to Section E fGeography) of the 
British Association at Liverpool. Kaifway systems 
typify the humanised as opposed to, the purely 
physical environment, and in so far as they reflect the 
higher sticial and political mentality of the people, 
contnbule most useful data for the human geo¬ 
grapher. In Europe the .system of national states, 


with their semi-geographical ba.si.s, was evolved before 
the railway era. The railway sy.stems .supcriiriposed 
on a well-defined national background share the 
intense individualisation of the continent. Eurojieans 
brought to Australia this tradition of individualism 
and exclusiveness. 

Mr. Rishbeth maintained that Australia is a clear- 
cut geographical unity and that its interstate bound- 
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arics arc niatheni.itical and artificial; with one or 
two e\cc})tioris they have no geograplucal meaning. 
TJio early seltleincnt.s around the island-conlincnt 
were separated bv long stretc hcs of inhospitable coast 
and sliil more ddUenIt interior. From these various 
centres the human .settlement developed on oUl-world 
lines, rins is ex]>rcs.sed in the various state railway 
ss'sUuns, each jilynued without reference to those of 
adjoining states 

'J lie geographical and economic nnitv of the islantl 
was overiooki'd until a much later date, but the 
commonwealth teehng or spirit is now making rapid 
lioadwav and is rellw.ted in tiie new and newly 
planned railway lines ’I hose lines are projecletl to 
lund logetlu-r and not to separate tlie various slates. 
All in.ijor Ansfrahan railw.iy schemes are cissentially 
cijinmonwealth {iropositions m that thov involve the 
interests of more tiian one .stale. .\ sketch map was 
sliown to indicate the economic areas, independent oi 
jiolitical dn isions. vsiiich may be reg«ir<led as the 
lantcrl.intis ol dillcretiL stretches of .sea coast. On 
tins imtp it IS possiiiie to forecast, w-ilh tolendile 
(ert.iinty, the main outlines of the completed 
AusIralMii railway .system linedy, this entails an 
outer ring of winch the elements alreatly exist; an 
inner circie ; fragments ot a ladial sy.stem cuUmg 
acruiri iiofh circles and joining hinterlands witli^lheir 
apjirojiriale ports . certain overland lines from north 
to south .tnd cast to west 'riiese systems when fully 
built will mutv th(‘ continent ami overrule the 
arliliciality of the original states 


Structure of Greenland. 

luue recently receivi'ii, thougJi the work is 
'' dated hiio. volume the *• Neue Denk- 

schnflen der SchweucTisi hen N.ilurtorschenden 
GeseUsehalt." • (.ontiumng an account of the Swiss 
trans-tlreenlaucl Expedition of ojii-ij. Jk'twt'cn 
southern Oroenland at about lat. 04". whore thocoimlrv 
was crossed b> Nansen in 1888, ami Peary’s routes of 
i8<iJ 0,5 through 80" N . the interior dl Groenlnml 
remained unknown for an interval of more than looo 
miles. In (irder to (Udernmic the structure along 
one line through this gap a Swiss iwpeilition under 
l*ro{. de Ouervam tii 1012 traversis.! (ireenhind from 
the we.stcrn coast in lat. (h> .|0' opjMjsite Disko to 
the eastern coast m lat. (yit' The journey on the 
inland ice w.is begun on June -’o. The .summit of 
the ice-cap was cros.sed on Jui\ 8, and its eastern 
margin was reaclietl on July 21. The party, with 
dog-drawn sledges, averaged 22 kilometres a day 
Meanwhile the western party under Prof Mercnnlon 
investigated the ojien country on the western edge of 
the ice cap to the east of Disko Island. 

The new traverse of Greenland confirms the general 
acciiiacv of Nansen’s profile, though, .is lio crossisl 
tiie country where the ice-cap is narrower but rises 
to a greater height, In.s gradients were .steeper than 
tluise Jound by the Swiss party. Doubt is thrown as 
to the distancir inlainl reached by von Nonicnskjold 
in 1883. 'file expedition, however, supjxirls lus view 
tJial cryoc<mile consists in part of meteoritic material. 
Nordouslqold’s conclusion has generally been rejected > 
and the material explained as dust blown on to the , 
ICC from tlic nearest rocks. Part of tlie cryocouile 
collecteil hy the Swiss expedition is rcgardciJ a.s 
derived from local dionte, but it contains spherules 
of magnetitii which Prof. Mercanton regards as 
possibly of extra-terrestrial origin. In this view he 
supports th^ conclusions of Wulfing and of Swinne 

' “Ncup IX'iik^hrllten cKt Schwoi7Cri<chfn N.itutfiirschendc« Gnell- 
sih.ilt” (.N'oiivr.iux Mf'motrcs do U S.vlAti’ HelvMujue dcs Srwnces 
Nauirrik-H> Baud ,^3 Pp x».+4oaf.H. (U.ivl,Geiif «ml Lyon: Georg 
uiid O'-, 1930) 
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(1919). In tlie absence, however, of proved nickel, 
the meteoritic origin of the magnetite may still be 
regarded as open to doulit. 

The western party made careful measurements of 
the ICC niovemenls. an<l found it td vary from less 
than a centimetre a day on the ice front to 2^^ metres. 
It IS shown that the bare land in west-central Green¬ 
land was once covered by the ice-sheet, and Prof. 
Merc,anton supports the view that, with the exception 
of sonic of the high .southern mountains, the whole of 
Greenland was once buried under an ice-cap. His 
act'ount and photographs show the powerful di.srup- 
tivc effect of frost on bare roak.s in tlie neighbourhood 
of ice. The larger part of the vohiuie is occupied by 
the meleoroIogic,d observations and results, inchiding 
the rcrords of some pilot-balloons. 

'riio la.st chapter describes the collection of Eskimo 
.skulls, and its author, Dr. Hoessly, rejects tlie view 
tliat the Kskinio reached Greenland from F.urope 
acros-s the harocs anti Iceland ; he regaids the 
Kskiiru* as the ttujsI primitive section of tlic Mon- 
gtilian race The vnlume is well illustrated by four 
plates of niai>s and sections, nine plates, and numerous 
figures ill the text. 


Building Materials niade of Waste 
Materials.^ 

Bv Prof. A P. LAiTiuii. 

\\ have in Great l^nLnm Inrgi; ai.ciimiilalioiis of 
’ * blast furu.tce slag, of (undiTS, and clinker, and 
in the neiglibourliood of JCdmburgh of burnt shale, 
the residue from tlie stills of the oil industry. There 
are three wavs m uiucli the.s<: materials can be 
utilised—for the jirodiiction of bricks, for the pro¬ 
duction of cement, and as aggicgaic mixed with 
1 ‘orlland ciuucnt or ]ila.ster of Pans 'Jiie general 
metliod adopted for the jiroducLion of bncl^s is kiiowm 
as tlie sand lime process. IJrietly, this process con¬ 
sists ol mixing the aggregate with a certam jiroportion 
ol lime and water, sijuec/ing it into a brick under a 
pressure of some two hundred tons to tlie area ot tlie 
iinclc and tlien steaming umier high pressure or in 
o^nm sloaniing chambers Bricks are now being 
ninnufactnreil by this process from sand, blast furnace 
slag, granulated’ by being run whih* hot into water, 
clinker, town refuse, slate dust, and burnt shale 
Ckjment is being inarm f.ictured by two of thoSi.ottisli 
steel com}>.inR*s from blast lurnace slag granuiateri, 
mixed with lune, and then raised to a lugli tempera- 
lure so as to form a chuker m tiie same W'ay as 
ordinary Portland cement was manufactured. This 
cemcul. known in Germany as iron cement, can be 
s(^ld m this condition, or can lie finally ground with 
a mixture of a certain jiroportion of raw' blast furnace 
slag 

The uses of these materials as an aggregate opens 
the quesUoa of how far it is possible to reduce the 
content of Portland cement and, at the same time, 
get sufficient strength for building purposes. The 
objection to the usual budding slab made of cement 
1.S that, in order to be able to remove it from the 
machine as soon as made, the content of water has 
to be kept low and, coifsccpiently, tlie crushing 
strength of the finished slab is also low. Two in¬ 
teresting methods of getting over this difficulty are 
the Crozitc method, in which tjic cement bricks were 
sliced off from the bottom of a column of cement and 
aggregate, apd the method used by the Triangular 
CoiisUuction Company, in which a heavy compression 
is put upon the bottom and top of the slab at the 

* Subitanus oi a lecture deltverod at the Royal Academy of* Arts, 
l.ondon, ou Wedaesday, November ai. 
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moment of completion. It has been possible in lie 
case of the slabs made by the Triangular Construction. 
Company to reduce the amount of cement to one to 
twelve of atgre^te, and the manufacture of cement- 
bricks by tne Crozite process is being carrftd on in 
a large scale in America. 

Many waste products such as sawdust, disintegrated ' 
wood, and ordiftary cheap aggregates such as clinker 
can be utdised in slabs made from plaster of Paris. 
There are large and easily available deposits of gypsum 
in Great Britain, but the industry has never, been 
developed on the enormous scale found ior Aj^ica, 
where all kinds of jriat'erials required by the builder 
have been turned' out Vnade from plaster of Paris as 
the cement.' 


University and Education^ Intelligence. 

The University Bulletin issued by tlie Association 
of University 'L'eacTiers has hitherto been confined 
mainly to a record of the activities of the Association, 
whicli have been concerned largely with questions 
of remuneration and other conditions of tenure of 
university posts. In the November issue an effort 
is made to widen its circle of readers. Lord Gorcll 
contributes an article dealing with three subjects : 
(i) expected developments of the functions of the 
Teachers’ Kogistration (Council with the view of the 
establishment of teaching as one of the unified 
leanicd profcs-sions; {2) the financial nee{ls of uni¬ 
versities, and (3) the jirojccted Iinpt'rial 'F<lncation 
Bureau. Prof. Arthur Thomson’s thoughtful and 
arresting essay on the essentials of education <lcservcs 
a wider circulation than the Bulletin can hope to 
give it. Here is a biologist dealing with the ignorance 
of young Scotland as faithfully as Prof. Burnet in 
his liomancs lecture dealt witli the same subject 
from the point of view of the humanist. Over the 
familiar initials M. E. S. appears a pica for large 
capital grants to universities as recommended by the 
Royal Commission of 1870 on Scientific Instruction 
and the Advancement of Science. Prof. Sandbach 
tells of a committee having been ajipointed by the 
A.U.T. to consider and report on the subject of 
co-operation between libranos, pos.sibIy on the lines 
of the German central information bureau and general 
card catalogue, for the benefit <if research workers 
in Great Britain and Ireland. "I'hcrc is also a con¬ 
tribution from Melbourne on tlie peril.s of inbreeding 
and localism in univcVsitic.s in the Overseas Dominions. 

The North of Scotland and the Edinburgh and 
East of Scotland Colleges of Agriculture append to 
their calendars for 1923-24 lists of appointments 
gained by their students. They illustrate the Scottish 
propensity, referred to m Mr. Rudyard Kipling's recent 
rectorial address, for “ raiding the world m all depart¬ 
ments of life—and 'government.” The lists include 
po.sts in England (53}, Canada, the United States, 
South Amenca, the West Indies, Australia, New 
Zealand, South, West, East, and Central Africa, the 
Sudan, Egypt, Cyprus, Hungary, India) Burma, 
Ceylon, Straits Settlements, Malay States, Java, 
Sumatra, Borneo, Fiji, and Hawaii: only 60 out of 
the 280 were in Scotland., The director of studies of 
the North of Scotland College reports that in 1922-23 
a record number of students (27) obtained the degree 
in agriculture. Both colleges do a large amount of 
" county ertension *' \^rk m addition to the instruc¬ 
tion and research carried on at their headquarters 
and at college and experimental stations. ‘The 
northern college report records 67,096 attendances 
and ^929 classes and lecture flieetmgB and- 11,840 
visits to farms and crofts for instruction and advice. 
A scheme of rurcQ science to be tangly in conjunction 
with school gardening was introdac&l into several 


957 


schools and proved efficacious " in creating an interest 
in school gardening which is lacking at present.” 

Rhodes Scholars in residence at Oxford in ^922-23 
numbered 273, namely, 125 from the British Kmpil% 
and 148 from the United States. Of these, 57 were 
taking ‘natural science and medicine, 10 economics, 
•and 6 mathematics. Sixty-eight Rhodes scholars 
were successful in the final honour schools examina¬ 
tions. namely, first class 14 (United States 8, Canada 
2, Australia 2, New Zealand i, South Africa i); 
second class 31 (United States iC, others 15); third 
and fourth classes 23 (United States ii, others 12). 
The Ph.D, degree was awarded to 7 (all from the 
United States), the B.Sc. or B.Litt. to 17, and the 
B.C.L. to 18. Among other academic distinctions 
obtained by Rhodes scholars may be mentioned the 
Christopher Welch scholarship m biology and the 
James Hall Foundation C5.say prize, both won by 
Americans, the Francis Gotch memorial prize won by 
a scholar from New Brunswick, the r>avid Syme 
research prize (Melbourne) won by a scholar from 
Victoria, the Bourse des «CEuvres fran9aises a 
I't^trangcr (tenable for one year in a university in 
France) awardwl to a New South Wales .scholar, two 
clemonstratorshnis and a tutorial fellowship at 
<.)xfofd awarded to two Australians and a Stiuth 
African, and a Rockefeller Medical re.scarch fellow¬ 
ship, tenable in tlie United States, to which an 
Australian scholar wa.s elected. In athletics dis¬ 
tinctions wore won by 11 scholars from the United 
States. JO from Australasia, b from Canada, and 4 
from South Africa. 

A NOTAHi.K citizen of Bolton, Lancashire, Mr. J. P. 
Thoina.s.s(,)n, made knowii to the School lioard of the 
Borough in 187O his intention to allot the sum of 
750/. annually for a period of ten years, in onler to 
assist scholars from the elementary schools to proceed 
to higher schools Indore boconung pupiV teachers. 
His purpose was to .secure a body of teachers in 
elementary schools efficiently educated and properly 
trained for their duties. .The School Board felt that 
the full benefit to be derived from the scholarships 
would not be realised if they were restricted to those 
entering upon the profession of teacher, and Mr. 
Tliomasson consented to enlarge the scope of the 
scheme so as to encourage pupils from the elementary 
scliools to continue their education at liigher schools 
and to encourage suitable pupils to. become teachers. 
The scheme provided fees, books, railway fares, 
and a grant towards maintenance. Mr. Thomasson 
died in 1904, and Mrs. Thomasson intimated her 
willingness to continue the benefaction for a further 
period. Meantime the School Board ceased to 
act and the Town Council became the Education 
Authority. The scheme was enlarged in its scope, 
and provision was made for scholarships for boys 
and girls between 16 and 17 years of age who 
had been in attendance at secondary schools in 
Bolton to continue their education in such schools, 
for leaving scholarships of the annual value of 150/. 
tenable for three years at a university and for a post¬ 
graduate scholarship at a foreign university 01 the 
annual value of 200I. tenable for two years. The 
scheme has now come to an end. During the 46 
years of its existence under varying conditions there 
have been awarded 122 major exhibitions, 427 minor 
Bcholarships, 36 scholarship in respect of continued 
education at secondary schools, 18 univeraityscholar- 
ships, and one post-CTadpate scholarship, total 
sum received from Mr. and Mrs. Thomasilm amounts 
to 26,438^., and the examination exp^es, etc., to only 
1718/. during the whole penod, testifying to the fact 
that the scheme has been most economically ad¬ 
ministered. 
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Societies and Academies. 

London. 

Geological Society, December 5.—Prof. A. C. Seward, 
])rt‘sident; and, afterwards, I>r. G. T. Prior, in the 
clinir.—']*he following communications were read: 
C. W. Osman : The geology of the northern border 
of Dartmoor, between Wlnddon J)own and Butterdon 
]^own. The J-ower Carlxmiicrous rockj» may be 
divided into a Lower Aliiminou.s and a Calcareous 
Scries. The latter commences with grey shales above 
the ]-ower AIumin<ju.s series, witliout any phy.sic<il 
feature, and contains a volcanic band, generally in a 
fiagraentary condition, mixed with ash, slate, and 
oilier fragments, and impregnated with chert; but, 
at Lasf Underd(}wn. tlic rock is more solid, and is a 
tjuarl/lcHs keratophyre. The C(^rresponding mixed 
igneous rocks of tla- north-wc.stern Dartmoor border, 
which have been variously dcscrilwd, are altered 
keralophyres. Above the volcaiuc band are two 
limestone-areas : one on the west, near Whiddon 
Down, and, separated liy quart/osc rocks, another 
limestone-area at \ >rew,sleignton. Throughout the 
length of border eonsidcied, the top of the ^1- 
carei^us Series is formed of grey shales, with hard 
roijlc-bands which jj/uss upwards into the CTpixir 
Aluminous Series. The granite south of the Carbon¬ 
iferous border-rocks .shoves flircc separate intrusions, 
till from the same mag«ia, but showing sullicicnt 
differences to separate them.—D. J. Farquharson : 
The geology of southern Guernsey. With the* po.s.siblc 
exception of some dykes of doubtful Palicozoic age, 
the whole of Guernsey consists of prc-Cainbrian rocks 
— gneisses anti schist.s in the south; uiifossilifcrous 
slialCxS and grits at Pleiimiont; and a senes of in¬ 
trusions in the north, which range from hornblende- 
gahbro through thorites and tonalites to gianitcs with 
their accompanying dykes, '('hese dykes not only 
pierce the*last-named .suite, but abo the gneisses and 
grits of the south. 

Paths. 

Academy of Sciences, November jO. -jM. Albiii 
Haller in tlu? chuir. — L. \,. Bouvier : Ormiscode^ 
grcgatUi», a moth the larvic ol wliicli group ItJgcthcr 
to build eoinplex pouches A description of the 
building habit.s t)1 a new species of OnnLscodes found 
by M. Gnsol in the iieigliuourhood of San Pemando 
d’^Apurc, Venezuela. 'J’lie ])ouch is built in common, 
and may contain 10 to 12 cocoons. The name 
Ormiscodes gtegaius is proj)o.setl for the sjiccies — 
( 1 . Friedel: The black inclusions contained in Cap; 
diamonds. I'hese inclusions have beni regarded as 
graphite, but without clear proof li. Cohen has 
shown in a large tliainontl of 80 car.ils that the 
incliLsion was a flattened cryst.d of oligist, and has 
concluded that many inclusions, if not all, are oligist. 
The author regards these conclusions as too sweeping, 
and shows tliat in the case of a diamond in the 
University Museum at Stosbourg the inclusion was 
certainly not oligist, but vaiui very probably graphite. 
—M. Aime Cotton was elected a member of the section 
of general jiliysics in the place of the late J. Violle.— 
Ilarald Bohr; I'he approximation of nearly periodic 
function.shy trigonometrical.s'umiuation.T^I^erre Hum¬ 
bert ; The confluences of Clausen’s scne.s.—Leon 
Pomey : Linear intcgro-iliffcrcntial equations with 
several variables.—Rend Lagrange : Systems con¬ 
nected with linear differential equations.—Paul Son¬ 
nier : Thin rectangular plates witli edges resting on 
a fixed .surface.—Kmest Esclangon ; Gliding flight 
without motive power.—C. E. Guye ; The motion of 
the gas in the electromagnetic rotation of the electric 
discharge. In tlic case where the action of tlie posi¬ 


tive ions is alone concerned in imparting a movement 
of rotation to the gas, the observed velocity V can be 
put in the form 

* fi + ^l 

'^-I2ir.r«Mw3L M-NJ' 

where < is the charge of the ion supposed equal to 
that of the electron, H the magnetic field produang 
the rotation, a and w the radius and ma.ss of the 
molecule or posilivt' ion, M the total number of mole¬ 
cule's, ionised or not, ami N the number of positive 
ions contained in unit vohrinc of the discharge. This 
exj)rc.ssion allows the approximate deduction of N.— 
K. Mesny and P, David : Very short waves in wireless 
telegraphy. With very short wave-Iengtlis it is pos¬ 
sible to utilise parabolic mirrors so as to direct the 
bundle of radiations T^e short waves are i^roduccd 
by an arrangement of two symmetrical triodcs : waves 
of wave-length of i-6 metres can be produced, and 
telephonic communications have been produced with 
these at a distance of two kilometres witliout using 
mirrors.- Paul Woog: The resistance to rupture, 
lateralconqire.ssion and equilibrium, of monoinolecular 
layers of various substances in thin film.s on water.— 
Kcnc Audubret: The influence of polarisation on 
photo-vollaic effects The mechanism of tlio pheno¬ 
menon. The results of the experiments described can 
be expressed in terms of the Nemst theoryi^y saying 
that light acts on the electrodes by inoditymg the 
solution tension ol with an intensity and 

sense connected with the w»tc of polarisation of the 
plate.—J. Pouget aiifl D. Choubhak : The radio¬ 
activity ol the mineral waters of Algeria.—A, Lassieur: 
An ariaiigemcnt iorek’ctrolysis with graded potentials. 
The method of Sand and ol A. Fischer is motlificd by 
replacing the poleiitiomctor measurement by a inilli- 
voltmeter and a higli n'sistaiice.—('amillc Matignon : 
A new reaction for the preparation of strontium. 
Strontia is lieatcd in an iron tube with .silicon and 
the strontium condensed in the cool jiart ol the 
tube. — M. Faillebin : The hydrogenation of certain 
ketones in the pre.scncc of pure <;r impure )jiatinum 
black. — A. Daucet • 'Jhe action of xunthydrol on 
scnnc.irb.izii'lc. the substituted .si'micai bazides, the 
.setnicarba/ones and benzoylliydraziiu' The mono- 
xanthyiseimcarlxi/ide is .shown to possess tlic con¬ 
stitution NHj NH.t'O NH.C!I(ColD;{0, the hydra¬ 
zine radicle remaining free and capaiile. ot combmi ig 
with ,ildehydes and ketone.s in tiu; usual inajiner.— 
P Gaubert. The optica) propertic.s of graphite and 
graphitic oxide. The indi'x ot refraction 01 gr.iplntc 
is iHjtween i*o.f and 2-07 ; the crystil is optically 
negative.—David Rotman-Roman : Conlnbutions to 
the lithology ot the Yemen , deep rocks and non- 
diflercntiated lode - bearing rocks.—Albert Michel- 
Livy ; Sonic eruptive rocks troni the neighbourhood 
<if Toulon (Var).—Leon Bertrand and L(5oncc Joleaud : 
The relations between the crystalline and sedimentary 
formations in the western part of Madagascar, between 
Hctsiboka and Tsiribiiiina.—K. Dongier : Magnetic 
measurements earned out in I)auphiu6, Savoie, and 
Bresse.—Bcaulard de Lenaizan : The earthquake of 
November ly, 1923. This shock was recorded on the 
Imrograph at Montpellier at 3.40 a.m. —Lucien Daniel: 
New researches on the migration of inulin in grafts of 
Compositeaj. —A. Guilliermond : New observations on 
the evolution of tlie chondriome in the embryonic sac 
of the liiiaccjB.—P. Lecomte du Noiiy ; Meaning of 
tlie maximum fall of surface tension of the blood 
scrum.—L. Mercier and Raymond Poisson : Contribu¬ 
tion to the study of the atrophy of the wings and 
muscles of flight in^the Forflculiax.—Alain Cailiat: 
The composition of propolis of bees. Propolis,,or bee 
glue, contains 70 per cent, of resins and 30 per cent, 
of wax.—LouL Boutan: The two zones of external 
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epithelium of the mantle and their influence on the 
quality of the pearls in molluscs.—L. Page and R. 
Legendre : The nuptial dances of some species of 
Nereis.—Boris Ephrussi: The action of a high tem¬ 
perature on the mitosis of segmentation of fhe eggs 
of the sea urchin.—Nicola Alberto Barbieri: Presence 
of the retina and absence of the optic nerves 
in anencephalic monsters.—R. B^in ; Certain co¬ 
incidences of malignant neoplasms and their delay in 
appearance.—E. Lesn6, I,, de GeAnes, and <'h. O. 
Guillaumin : Study of phosphating in cases of nckets 
and its variations under the influence of ultraviolet 
rays.—E. Wollman and J. A, Graves ; Alexic haemo¬ 
lysis and proteolysis. 

CAPn Town. 

Royal Society of South Africa, October 17.—Dr A. 
Oggr president, in the chair.—K. H. Barnard: An 
example of adaptation in a South African i^opod 
Cru.staccan. One of the most interesting mliabitnnts 
of the empty tubes of the recf-building polychaet 
worm, Sabellaria capensis, is an isopod Crustacean, 
allied to Eisothistos. This animal has evolved an 
elongate worm-like shape m strong contrast to the 
other members of the Isopoda. The “ laiMan " 
on the other hand is greatly enlarged, and when fully 
expanded fits the mouth of the worm-tube exactly.— 
S. F-f. Haughton and A. W, Rogers: The volcanic rocks 
south of Zuurberg. In the di\-isions of Steytlervillc, 
Uitenhage, and Alexandria, the rocks extend through 
an area about 100 miles in length from east to west 
along the northern boundary fault of the Cretaceous 
beds and are continued soutliwards round the westeni 
end of the Cretaceous area, following it again towards 
the ca.st on its soutlunm side for 23 miles. The folded 
belt of rocks belonging to the (‘ape system and lower 
part of the Karroo system forms an incomplete 
frame ” defined by faults on the north, west, and 
partly on the .south, within which there is a sunken 
area. Tins lu'ca comsists ot Cretaceous rocks lying 
unconfonnably upon an uneven surface of marls, 
sandstones, sandy tuffs, breccias, and basalts. TIus 
latter post-Kcca, ])ro-Crctaccous formation forms a 
synchne of post-Uitenhage date, and is unafleclcd by 
the intense folding and cleavage of the surrounding 
region. It can probably lx? correlated with part of ; 
the Stormberg series. - A. V. Duthie ; Studies in the 
morjiholog^ of Selaginel/a pumila. T*art 111 . The 
embryo. The mcgasiJorc-S of Selaginella pumila, 
which are shed towards the end of the year, lie 
dormant on the soil during the summer montJis and 
germinate after the early winter rams. Intra-sporal 
embryos can endure prolonged <lrying without losing 
their vitality. The cmbiy’o lues a prominent foot 
with large haustorial cells which project into the 
aon-septate storage cavity of the megasporc. The 
cotyledons do not dcvcloj) .simultaneously, nor arc 
they strictly opposite each other. The first dichotomy 
of the axis, which takes place at the level of the coty¬ 
ledons, gives rise to two oranehes, one of which grows 
erect; the other develop.^ into a very short horizontal 
rhizome with branches alternately right and left. 
The number of cones found on adult plants varied 
from I to 160. The sporojJhytes are greatly modified 
by conditions of environment. 5 . pumila pos.sesscs 
a number of characters which are very suggestive 
of the tree-Uke Lycoppds of the Palaoroic. Its 
closest relative is the Australian species, S. Pteissiana. 
—J. R. Sutton: On tlie genesis of diamond. The 
various known forms of diamond are attrfbutable to 
growth only. DystalUsation.waa^ot necessarily at a 
high temperature, and may have been meceded by a 
condition of plasticity in the carbon. Diamond was 
deposited from a carbon solvent w^Rhin cavities. 




the contour of which determined its final form and 
habit, in a solid or solidifying matrix.—J. S. v. d. 
Lingen : On the action of some fluorescent antiseptics 
in the dark. (Preliminary note.) 


Brussels, 

Royal Academy of Belgium, January 6.—M*. Aug. 
I^meem in the clmir.—Kl. an(f Em. Marchal: The 
“ Homolhallihin ” of some Ascomycetes. In cultures 
of single sjwres the following Ascomycetes produce 
normallj^ fertile pcrithccia: Hypocupra fimicola, 
H. macrospora, SorUarta tetruspora, Philocobra setosa, 
P. curvicoUa, Sporormia intermedia, Choetomium 
datum. Hence fhese ..si^edes should be considered 
as “ hotnolhallic."—-V. Van Straelen and M. E. 
Denaeyer : The fossil eggs of the Upper Cretaccan 
of Roguac m Provence. These fossils have been 
sulmiitted to a palajontological and mincralogical 
study. It is not possible to dctcimine with prceision 
the origin of the eggs, but lliey present more analogies 
with birds’ eggs than with# those of reptiles.— 
P. Bruylants and J. Gevaert: Contribution to the, 
study of the - reaction between organo-magnesium 
com^jumls and nitriles. Vinyl-acetic nitrile, Vinyl- 
acctoifitrilc witli ethylmagnesiurn bromide givps 
dipropcuyl, two isomers ' of crotonitrile, and two 
polymers of the latter.-s-P. Bruylants : The aetbn 
of organo-magnesium compounds on glutaric nitrile. 

February 3 -—Ch. J. de la Vall6e-Poussin in the 
cliair.—('lemcnt Servais : A group of three tetrahodra. 
—C. dc la ValHe-Poussin ; The movement of a heavy 
hotnogcMicous solid of revolution fi.xed by a point on 
its axis.—Th. de Bonder : Tlie physical interpretation 
of general relativity*—Lucien Godeaux; Cyclic in¬ 
volutions of fourtli order belonging to a surface of 
genm one. 

March 3.—M. Ch. J. de la Val]ie*Pous.sin in the 
cluur.--Th. de Bonder: The phy.sical intciprctation 
of general relativity.—Marcel Winaats : Intcrsecants 
and tangentials.—Victor Van StraelenVThc .systematic 
position of some decapod C:nustacca of the Crelacean 
cjiocli. 

April 7.—M. Cli. J. de la Vullde-Poussin in the chair. 
—Th. de Bonder : Kemarks on the Einstein gravific. — 
P. Stroobant: (i) Tlie National Astronomical Com¬ 
mittee. An account of the work carried out during 
the years i<>2i and 1922. (2) National Committee 

of Cicodt^y aiul (bophysics. An account of the 
work done m 1021 and 1922. -Jean Morelle: 'I'he 
cytoplasmic constituents in the pancreas and their 
role m .secretion.—Laure Willem : Researches on the 
aenal respiration of the Amphibia. 

May 8.—M. J.6on Frederic<j in the chair.— G. 
Cesaro: The cquioricntation and .similitude of the 
cllijisc of inertia and Steiner's ellipse in the triangle. 
The Steiner ellipsoids and ellipsoid of inertia of the 
tetrahedron.—P. Fourmarxer : TJio presence of oolitic 
pebbles in the Tertic^ gravels of Cokaifagne (Sart- 
lez-Spa).—H. Philippet: The compari.son of time by 
wireless telegraphy in 1922. A detailed study of tile 
results obtained over ouc year at the Observatories 
of Algicre, Edinburgh, Greenwich, and Uccle on the 
observations of the time signals sent daily from Paris 
by wireless teliigraphy. 

June 2,—M. Ch. J. de la Vall6c-Poussin in the chair. 
—^P. Fourmarier : The simposed glacial phenomena 
of the Baraque Michel. The author concludes that 
it is improbable that the plateau of the Baraque 
Michel has been cc vered by a glacier.—J.aure Willem : 
Aerial respiration in the Amphibia {2). * 

July 7.—M. Cli. J. de la Vallfe-Poussin in the cliair. 
—Jean Masiart: Researches on the lower organisms. 
(VIII.) Reflexes in Polyporus.—Cl. Serrais: The 
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goomctry of the -triangle and the tetri^pdroo.— 
Francis Meunler: The electrolytic overvdlta'gc of 
hydrogen. A short account of the present knome^ge 
of the phenomena of overvoltage, with an experi¬ 
mental study of the overvoltage of hydrogen on 
platinum, lead, molybdenum, and tungsten. It has 
been found tliat the*magnitudc of the cathode surface 
is without influence, the overvoltage increasing as 
the concentration of the electrolyte diminirfies. The 
fluorine ion, added in .small proportions, reduces the 
overvoltage.—A. d’Hooghe : The mcclianism of the 
reduction ol oxide of zinc. 

August 4.—M. Ch. do la Valldc-Poussin in the 
chair. - Th. de Donder ; The fundamental fonnula 
of the new gravific.-^P. Fourmarier: The southern 
extension of the gap of Theux.—Fr6cl. Swarts : The 
catiilytic hydrogenation of organic compounds con¬ 
taining fluorine. Mcta-trifluorcresol treated with 
hydrogen in the presence of platinum black gives 
trifluonnctliyl - cycio - hcxanol, tritluonncthyl - cyclo¬ 
hexane, and water. The velocity ot the reaction 
was studied.—Kdouard Herzen : A .simple method 
of obtaining the stationary orbits of liolir in the 
hydrogen spectrum.—L. Godeaux : The cyclic involu¬ 
tions-of the fourth order belonging to a surface of 
geaus one (2) —-G. Lemaitre : A properly of the 
Hariiiltonians of a multiplier —T.aurc Willem'. Re¬ 
searches on the aerial respiration of the Amphibia (3). 


Official Publications Received. 

Mnm<iii i« of the boiiartiiinia of AuiK-iUliuu i» Iiidtu OUrinutul StnloM, 
Vol. 7, No. II: ▲ iTeliniliinr}’ Noto on the I)cc<>Hip«iillioii of (Jnh'iiim 
Cyiiibiiiit'li) hi Hnath Imimx SuiIm By hr. Hotinti V Noms, B. tiHwaiisUi, 
and 0. V. ItaiaaNwami Ayyui. I'p. 6(j'7r> (CuIcnUa: Thnckitr, Spink 
and Co.: Lutition : W, ThuoKer itn<l Co.) i'i auimH; l« 

Bulletin of the Imenouu Miiaaiint of Nalttral III»tury. Vol. 4$, Art. 
17: Now KohrII MaiitiiiaiH iroitt tin- iMiomi** ol SzwChuaii, Chuia. Hv 
W. h. MatUiBW Mid Walter (iruncei Pp. ,v«-r.ys Vol. 4tt, Art. IK: TUo 
I’tublnnt uf Lite Usiitathei'hirK MuIhir. By Horace Kliner Wood. I’p. 
(New York.) 

Deparlmortt of Agrlonltnn’, MatiruH. BiiIIhUii No M : A Boil Harvey 
Of tlie I’itrlyir Tract. By hr. K<jlaii<! V. Noni*. M. K. *BamaHWftiiil 
Siyan, and 8. Kaainatlia Ayynr. Pp. (14-Id mups. (Hadtaa: Ooveniinmit 
PntRR.} 1.14 riipeuK. 

Meterreuiojiy In Mnoiv fur • Belnu tlai RndntU of Obeci vatioDK at 
BMiKAlnre, MyBora, miUQ, uud Chltnldiuft. Thirtieth Anmial Uepoi-t, 
by 0. SeKhuhar. ?}). hi+15. (Bangalore : Oomrsnient Breiw.) 

HyaoruOuveniinant: Muteoroloftrcal Department. Ileiwrtof Italiifall 
ReKixtiation In Myaoru for BU2. By C. Seahuchar. Pp. xvii+SS. 
(BntiKnlore: Oovoriniient PrenH) 

FiiblieationR of the South Africiiti IiiwtiUite for Modlcal Kranaroh. 
No. IK : On the RtfecU (>f Citlil un tlie Vitality uf cm-Uilii CyRtWrcl nml 
Ectiiiiocucci In Mi'at kept under ConimutTlRl Condittoiia of KrwtzInKin 
JohaunoRburK. By hr. Aiiiiia Fortei I’p. 41). (JuhamieHbiirK ) b*. 

Tho Indian Roiwet Unconls. Vol. 9, Part 9; Note on tho Work of 
Extraction of Hroail Ghiijm Wleppnrs fniiii By J. V. Collier. I’p. 

840-867 + I& plalcM. (holhi: Goveriiuieitt Central Freie ) 1.11 nipniM. 

fleoioKlcal Survey, Canada. Index to Seiwrate Ilefxn'ta 1900-IVlOaud 
Suiiunary Uojxirix IhO-ti-lDld. Compiled by F. 3. Niculaa. i'p. iiob. 
(OtUwa; V. A. Adaud.) 

Canada, hepartnientof Hiiicx: OeuloKlaalHurvoy. HiiTDroary Kepwt. 
l»as, Part B. Pp. l«£iH. Hunniiary Ueport, 1U2-,', Part C. Pp. 1»1C. 
(Ottawa: P. A. Aclaad.) 

Tide LivuIh and Datiiiii Planex on the Facillc Coaet of Canada; from 
llefiermlnatlona by the Tidal and Carrenl Surviiy up U) the Year 1923. 
(PuhliNhed by the Department of Uurtuu and Fleherles.) Pp. Oft. 
(Ottawa: F. A. Auland.) 

Tranuctlona of the Aatronomical Obanrvatory of Yale University. 
Vol. S, Part ‘li Trial of the Loomtu JUnmarlal Tuleacope for Stellar 
Photoiuetry; with DeterminationB of the Light Cnrvna of the RR'Cetl 
(Ih 87ra)aud of VV OrtonlB pp, ai-tw. (New Haven.) 

The South«EaRtern Naturaliat; Being the Twenty-eighth Voluma of 
Tranaactiotia of the Sonth-Baatern UdIoii of Soientihc SocietleM, thclpdltig 
thu PitioeedingH at the Twenty-eighth Annital Congr«RS,heldBt Uaidatone, 
1U8S. Kdlttid by Edward A. Hartia. Pp. lRxxU-{-(>4-i-8 plaUw. (London.) 
fw. net. “ ‘ ' 

Intenmtionai Geodetic and Oeopliyeienl Union (Union Giodiaiqne ob 
QcKpiiyaiqufi Internationale): Section of Terreirtrial Mwatlam and 
Electricity. Bulletin No. A i TnniaoUona of Borne XMtlng, May. 1922. 
Bdit^iby Louia A. Bauer. Pp. vii+18L (Baltimore, Md.: Johns 
flopklue Preea.) lAO dollars. < 

Jouniat of the Marine BtoloiHuSl Association of tlie United Kingdom. 
New Sertea. It, No. 1, December. Pp. 818. (Plymouth.) lOe. net. 

Bulletin of the Nationid BeRearoh Coanoll. Vol. d| iWt Q, No. 88: 
Catetoaue of Pbbllalied BibllogrMhiea in Geology, 19B8-A80. Compiled 
by Bovrard B. Mathews, 228. (Waabiagten^ D.C .: Natick 
Academy of Bclaneei.) 2.(04ohsn.. 
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Ntuetaenth Keport, State Entumaloulst of Minnaeote to the Ooveruor 
Sy A. G. Huggl|e. 161. (8t Paiu, Minn.: Agrlonttural EKperiment 
Btetiun, Univenllty Fam.) 

Annuaira pour Tan 1924, publie par le Bureau dca Longitudea. 'Pp. 
THI+648+A9-fB2<J-fClT+bl0+B26-i-F72. (Paris; Gauthto-Vlilara et 
Gie.) 8 fra ire. 


Diary of Societies. 

S^ATURDAY, Dkcekbek 2V. 

UoTAL iMmTUTxotr nr Gnsar Bkitaib, at 9.—Sir William Bragg: 
Coiicrriiliig the Nature of Tilings: Tlie Naturs of Oases (Juvenile 
l^ticnw (2)). 

MONDAY, hKtiSMBicn 81. 

Boval GEOouAruiOAL S«)riKTV (at £u!iu>i Uall). at .1.90.—Mrs. Charles 
Ifuhe: itiait Jontneys in Sarawak (Lecture for Young People). 

TUK^^DA'Y, Jahuvuv 1. 

CoNH-KRrKCR fir KimoATiosAL AauofiATJOss (nt Univarsiby Colluge), at 
2.3(1.-Nn W. Henry Hailow; Tlie CIuiidh ol Scholarship (PresuTentla 
AddtfiHs) 

ItnVAL, l3.KTlT«TIt>!f OF IJUKAT BillTAlN, at S.- Hir WliliHlIl Bragg: Cdll- 
cornliig the Nature of Things: The Natm-o ol LuiiinlK (JuveniUi 
Loirturni (3)) 

Montehmiki So< iBTY (at University College), at MIhk Baiiurn Low. 
The Value ol Psycho-Aiialyius lf> the F4iicator. 


iyiiDNI<:SDAY, J4S11AKY 2 . 

lUiVAi:. SoLiBr? or Amw. at .1.—I’rol. W. Bohh : Fire and Exphisiniis 
(in Maun .luvMiiile l.iafiiies (1)) 

KfJKKii. Naiciuk Kit'iiv nMOK(at lliilvorsity (.’ullegf), at S. Sir Richard 
Uixigiiry • Tile Hun ami Stars. 

PnvMii-Ai.K«K-irTv or Lomirer axi> OmrAt HociBi'y (Annual Kvlnhil ion, 
at tlie [inpHiiiii ('ollege nf Hcicnce and Tefdinulugy), :i lo (i and 7 to Kt 
.\t -L—n. B. Giylla . Tim Hcapn lui.l Grylls Hupld I'lmMiia Maidiiiie,— 
Ai 8 -Sir Uichaid Paget, B»!l. : Tlie Nature utid Artilleial Jtepnulur- 
tiou ol IliitiiRii HiMW.h (Vowel Hoiiniis) 

Kovai. HfM'ii.Tv or Mn»itisr. (Surgery Hn-tiyn), at 6.S0.—D, KitRwiliiauiR. 
A Heientillc Mothoii of Ilflmoving Foieigii Bodies —A. (1. 'I' Flhli'T: 
'J'hft PaUiulogy and 1 ii-atnieut ol litti-rmil Detaiigeittents uf the 
Klien-piint. 

iHaTiTinioK or Bi.uTkieAi. Evoikpruh (Wiieh-ss Section), at 6.—H TI. 
. Bailletd' Some Kv}aMiiiieTiU nit the Screeliilig of Radio Reeetvtiig 
Appiuwlus. 

ItoTAb MiCKuacorieAi, Hoeimv (Birdngies! SectioiOi at 7.:i{> —B K. Das : 
Tlie Habits ofaoine Indian Kishos. 


THURSDAY, Jancakv 3. 

('iRfMiKAi-iiicAL .Assocutiok (ftt UlrlHii’Ck CollRgn), at 9.30 a.m.—L. 
Marlt. iti-hlRon : Cevloii.-At VI.90 A «.-Klr Hlciiard Gregnrv : British 
Climate in Histonr Times (I’rssHlnntial AdilrsM).—At 2.-.Inirti0oiifBr. 
ence with Uie IloyHl Metooiolnglral Socisiy nnd the Science Musters’ 
AsRoeiaMon Hub.ieota fur Diseussion: The Place ot Meteuniingical 
Observations ui th» School Coiirufi—The TtVichiiiK ol MiiMorology and 
Ctlniatology in Svhouls. • At £.8a—i'rof. £. de Mnitoiinn : .V Study of 
Triuisylvonlu. 

IlovAi. iHHTiTtiTioN OF Grkat BaiTAiH, at 8.—Mir William Bragg: Onn- 
corning the Natiiin of ThlngR : Thu Nature of Crystals—the Diamond 
(.luvenilo l^ectuies (4)). 

PiiYBHtAi. S.«.'1BIY or iiOMlioH AMD Oii'ii-Ai. RooiK-rv (Aiiiiual K.xhiliition, 
at linitenal (.kiliegn nf Science and TnchsologyV 8 to 6 and 7 to B).- - At 
4 —Sir lliehaid Paget, Jkirt . The Natuio and Artiliolal Reprcxlnetloii 
of nuuian Hjwrch (Vowel Sounds) - At K.-n. B. Grylls: The Hoai>e 
and GryllH Rapid Cinema Machine. 

iHfORTORATRD BjUTISII AsSOCIaTIOW rOU PHYSICAL TrAIKIKO (it 
Univarelty College), nt 6.80.—Major H,^J. Belhy : The Mental, Moral, 
and Physical lloalthoi'a .Vation. 

Inwtithtiok or Klettrioal BiiniKKEna, at Dr. 8. P. Hmith : Hallway 
RleclnflcaDoii in Purviga Couiitriea. 

FRIDAY, JAMtJAaY 4. 

QEOfiBAPHlCAL AHRoiaATiOM (at Bifkbeck College), at 10.S0 A.u,.-Confer. 
enee on Tho 'i'eaniiing of Hallway Geugraphy.—At 2.80.—Auatial 
liURinnRR Meeting. 

BiinRMiia Biiuoatioh apuiUTY aki> LtMO Ahbckiiatiok (at University 
OollegeX at 8.—Mrs. ilortsoa: Tho Teaching of Hygiene and Racial 
INxigreBs. 

Borai. UzonRApHlCAl. 8oo»Tt (at £oISan Hall), <t SJO.—Mrs. Julia 

' Heoahaw: Camping m the Exwtanay, Bdtiah Cdumhla (Leutim for 
Young People). i ! ’ 

BovaL Hooirrv or Arts (Indian Section), at 4.80.* 

Botal PHOTonBaraio Sooinr oi, GMax>r'B«iTaM*i 7.—Pictorial 

Group Masting. • ? • . 

JuHioK iwBTiTimoK OT EnoTirBia, 8t 7.30.—L.' Maaloo: Boonomy of 
Fual by Bemovalof Bootirodt BoUflr Tubea.. . 

pBiLQuotoaL Booirtt Uslreralty 8. H<>yanui: 

Rouianand Xugllab raomoai. '. 

** . SATURDAY^ Jiivant 8/ 

'^rai ImmoviOK w Mbat fiRiraiR, ct K—Sir WDltanBragg: Con* 
camtsB the NaldnbwR^S* t ^ Nature Of pryetala—lue and Snow 
(Jnvimlle Leetwea-ffllKt _ • ^ 

Gilvixt Wstn (at 8 Queen Bt^uaie, V.C.1), at ft.-<-air 

> DaVU Praln: OYAtn with* and Mccal Bltteiy.. , 


INDEX 
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Abbot (Prof. C. G.), Sunspots and Changes in Solar 
Kadiation, 738 ; and colleagues, The Solar Prelude 
of an Unusual Winter, 2.17 . The Sun and the Weather, 

59b 

Abbott (G.), Curious Spherical Masses in Ashdown Sands, 
539 

Ablett (R.). Contact Anglos in Capillarity, 294 
Ackermnnn (A. S. E.), Popular rallactes Explained and 
Corrected (with Copious References to Authorities). 
Third edition, 720 

Adams (J.), 'J'he Translocation of Carbohydrates in the 
Sugar Maple. 207 

Adams (Dr. \V. S.), appointed director in charge of opera¬ 
tions at the Mount Wilson Observatory, 108 ; and 
A. H Joy, Spectroscopic Parallaxes of Stur.s of 
Type B. 403 

Agafonott (V ), The Comparative Study of Some Methods 
of Chemical Analysis of the Humus m Soils, 380 
Aitken (Dr, Jofui), Collected Scientific I’apers of, edited 
(with Introductory Memoir) by Dr. C. G. Knott, 495 
Aitken (Miss Margaret F.). awarded the Robbie scholar¬ 
ship of Aberdeen University, 883 
Aitken (I’rof. K. G ), Coinpamon to Omicron Ccti, 842 
Alessio (Capt, A ). l.st»sta&y. 843 
Alexander (J.), Glue and Gelatin. 498 
Alexander (I’rof. S.), impending retirement of, 947 
Allbutt (Sir Clifford), Scientific Names of Greek Deriva¬ 
tion. 590 

Allen (Prof, F ), Colour Vision and Colour Vision Theories, 
89 <) 

Allen (Prof. H. S.), Eight and Electrons, 279: Numerical 
Relations between Fundaincutal Constants, (>22; 
The Hydrogen Molecule. 340 
Allen (R.), Cupper Ores, 430 
Alien (I^of. W. E.), The Thresher Shark, 521 
AUniand (Prof. A. J.), and A. W. Campbell, The Electro- 
deposition of Manganese, 850. and L. Nickels, 
Conductivities of Aqueous Salt Solutions, 8O2 
Amar (J.), The Phenomena of Respiratiou, 348 
Auderson (A. W.), appointed a district lecturer in agri¬ 
culture in Leeds University, 638 
Anderson (L.), Sraoluchowski'^s Equation as allied to 
the 'coagulation of Gold Hydrosol, The Effect of 
, Sucrose on the rate of coagulation of a Colloid by an 
Elwtrolyte, 851 

Anderson (R. H.), A Revision of the Australian Species of 
the Genus Hassia, 460 

Andoyer (Prof. H.J, uiurs d'astronomie. Faculte des 
Sciences de Paris. Premifere partie. 3® Mition, 644 ; 
Cours de ni^canique celeste. Tome I., 644 
Andrade (Prof. E. N. da C.), Expositions of Atomic 
Kiyrics, 895 The Structure of the Atom, 577 
Andrews.(Dr. C. W.), Aif African Chabcothere, O96 
Andrews (R. C.j, The Discovery of Eggs of Deinosaurs m 
Mongolia, 910 

Annandale (Dr. N.), Aquatic Gastropods, 925: and 
otliers. Termites of Barkuda Iriand, 293 
Apert (Dr. E.j and others, EugSftique et selection, 387 
Aristotle: On Coming-to-Be and Passing-Away (De 
Generatione et CorruptiondJ^'A revis <5 text, with 
* Introduction and Commentti^ by.H. H. Joachim. 
584 1 The Works of, translateimto English. Meteor- 
olo|^a, W. Webster, 584 ^ 


INDEX. 


Armstrong (A. L.), Maglemose Culture in East Yorkshire, 
486 

Armstrong (Dr. E. F), elected pre.sident of the Society of 
Chemical Indu.stry. 63 : The New Chemistry, 743 
Armstrong (Prof. H. li.), Congress of the French Society 
of Chemical Indu.stry, 879^ Mrs. Hcrtha Ayrton, 800, 
865 : Problems of Hydrone and Water : The Or^in 
of Electricity in Thunderstorms, 537, 827; *016 
Occurrence of Urease, 620 ; the origin of osmotic 
^effects, iiQ - 

Armstrong (L.), excavations at Grimes’ Graves, Norfolk, 
during the past .summer, 746 

Arnold .(Dr. G.), Kei>ort of the Rhodesia Museum, Bula¬ 
wayo, J 922 . 215 

Ashworth (Prof. J. H.), Some Bearings of itcxilogy on 
Human Welfare. 444 , Some Developments of Modern 
Zoology, 730 ; Zoology and its Human A-spccts, 420 
Astbury (W. T.), Symmetry of Calcium Thiosulphate 
Hcxaliydrate, 53 

Aston (Dr F. W.). conferment upon, of an honorary 
degree hy Birmingham Umvcrsity. 72; Further 
Determinations of the Constitution of the F.lements 
by the Method of Accelerated Anode Rays, 449; 
presented with the Peiterno medal, 17 ; The Mass- 
spoctrum of Copper. 162 

Atkins (Dr. W. K Gj, Pmk and Blue Flowers, 876 : and 
M. V. Labour, The Hydrogen Ion Concentration of 
the Soil and of Natural Watersain Relation to the 
Distribution of Snails, 119 

Atkin.son (R. H.), Separation of Common Lead into 
Fractions of Different Density, 282 
Aubcl (E.) and K. Wurmser, The Formation of Glucose 
at the Expense of Alanine and of Lactic and Pyruvic 
Acids, 780 

Audubret (K.). Influence of Polarisation on Photovoltaic 
Effects, 958 

Auger (P.). The Secondary B-rays produced in a Gas by 
the X-rays, 226 

Ayrton (Mrs. Hertha), [death], 332 ; [obituary article], 800 

B. (M. C.). Painted Pebbles from the North-East Coast of 
Scotland, 306 

Bachellery (A.), The Electrification of the French Midi 
R^way, 873 

Bacon (Mrs.), bequo.st to the Smithsonian Institution, 214 
Baddelcy (St. Clair), Excavation.^ at Cirencester, 373 
3 aiJey (C. R.), A Cry.stallwation Phenomenon, 10 
Baiii^ (S. I.), Stars in the Milky Way and at the Galactic 
Pole, no 

Baillaud (B.). New Transit Instrument at Paris, 600 
' Bailiaud (J.), The Astronomical Station of the Pic du 
Midi, 460 : The Distribution of the Energy in Stellar 
Spectra mad* at the Pic du Midi Observatory in 19^0 
and 1921, 380 

Baines (Sir J. Athelstane), The International Statistical 
Institute and its Fifteenth Session, 851 
Baird and Tatlock (London), Ltd., Standard Catalogue of 
Scientific Apparatus. Vol. i, Chemirfry, 403 
Bairstow (Prof. L.), Aeronautical Research, 641 ; The 
Helicopter : Is it worth a PrUe ? 229 
Baker (C.), catalogue of second-hand scientific instru¬ 
ments, 642 
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H;iker {PniJ. If, awarded the Davy medal of the 
Boyal Society, 609, 

Hakci (T’rof. H. !■'.). Principles of Geometry. Vof. 2, 428 
Balfour (Dr. A.), ap^iQintcd director of the new London 
School of Hygiene, 667 

Balfour (H ), Certain Aspects of the 7 ‘cchnology of the 
Nagas of Assam, fjji 

Balfour (thelate Sir Isaac Bayley), proposed memorial to,632 
Ballard (K.), The Control of the Paddy Stem Borer in 
India, 177, -and G. S. Peren, “Red Plant" in 
Strawberries, 602 

Buly (Prof. E. C. C}, Prof. 1 . Hcilbron and W. F. Barker, 
Photochemical Production of Formaldehyde, 323 
Bancroft {Prof. W. D.}, Structural Colours in Feathers. 243 
Ifanerjj (K. D.). Excavations in Upper Sind, India. 20 , 
Banfield (K. J.), [obituary article], 244 
Banting (Dr.), voted an annuity by the Canadian Parlia¬ 
ment, 17 

Barlia (A. A.), translatc*d by R. E Douglass and E. P. 

Mathewson, El Arte de los Mctale.'j (Metallurgy), 390 
Barber (71 ), gift to Birmingham University, 811 
liarcroft (J ), awarded tfie Haly gold medal of the Royal 
College of Pby.sicians, 174 , elected Fullerian professor 
of jihysiology at the Royal Institution, 840 ; and H. 
Barcroft, The Ha-moguibin of Arcnicola, 709, 922 
Baidet (J.), The Aic S{>ectrum of Celtium, 28 
Barcu (Prof. J van) and Dr C. H. Oostingh, River- 
tejjpccs and tilacial ICpisodes, 72 
Barker (T V.), X-rays and Crystal Symmetry, *02: 

Molecular and Crystal Symmetry, 96 
Barklu (Prof C. Cl.), The J *' Phenomena and X-niy 
Scattering, 723 

Barnard (K. If ), Adaptation in a Soutli African Isopod 
Crustacean. 959 

Barnes (Kev Canon K W.), 1 ‘Wohition and Christian 
Faith, 40: The ludueiue of Science on Christianity, 
45 -J. 477 

iiarnes (Meanor C.), (l.ady Yarrow), .Mficd Yarrow . his 
l.ife and Work. i9<) 

Barr (Prof A.). Sir James Kwmg, and C. C. Paterson, 
Phyaics in Jiulustry. Vol. 1 ., 5H7 
Barrel) ( 11 ,), Silicon Lilies in B-type Stars, (>5 
Itanon (Di. t). C.), appointed as.si.stant lecturer in medi¬ 
cine in Sliefheifl University, 920 
Barns (Prof, C.), The Vibration of Air m Tubes capped at 
hoBi ends, 460 : T he Displacement of lh«' Capillary 
JCict lionieter, for progressive dilutions of tlie Elcc- 
tiolyte, 120 : Interferometer ICxperimcntsin Acoustics 
and f/ravitation, <170 

Bashford (Dr. K. 1 *'), fcleatl)], 401. [obituary article], 481 
Bateman (H ). Lighl-tjiianta and Interference, 239 
Bates (L I-'.) and J. S. Rogers, l,ong-rauge I’articlc's from 
Rarinim-active Deposit, 435, 938 
Bateson (Dr. W.). Kxjienmcnts on Alytes and Ciona, 899 ; 
The inheritance of Acquired Chamclcrs in Alytes, 391; 
The Revi>lt against tlie Teaching of Evolution in the 
United States, 313 

Batliellicr (J.), Correction relating to the Nests of Eu- 
ternics, 380 

Bather (Dr, F. A.), Chadwick’.s Astenas, 43a ; Linneao 
NomencIaUiro, 830, Scientific Names of Greek 
l>crivation, 901; Zoological Bibiiographj’, 794 
Batson (R. tL) and J. H. Hyde, Mechanical Testing: a 
Treatise in two volumes, Vol. 2, 467 
Baudisch (Dr. O.), Formation of Organic Compounds 
from Inorganic by the Influence of Light, 254 
Bauer (Dr. 1 .. A.), The Earth's Magnetic Field for 1922. 
249, 295 , Solar Activity and Atmospheric Electricity, 
203 . The Relation between Solar Activity and 
Atmospheric Electricitv, 08 b 
Baxter and Scott, Atomic Weight of Boron, yj2 
B.iyli.H (Dr. H. A.), The Ho.'st-distribution of Parasitic 
Tiiread-wonns (nematodes), 745 ; apd R. Daubeny, 
Parasitic Nematodes, 293 

Bayliss (Sir Williuni M.), Jntorfacial Forces and Plieno- 
mena in i’hysiology : being the Herter I^turcs in 
New Yorlyn March, 1922, 379 ; Light and Health, 
i»7 : Tlie Vaso-molor System, 579 ; Vitamins, 576 
Beard (Prof. J. T,), Mine Examination Questions and 
Answers. 3 part.s, 932 

Beasley (H. G.), The Easter Island Statues, 334 


Bfeck {E, G ), Real Mathematics: Intended mainly for 
Practical Engineers as an aid to the study and com¬ 
prehension of Mathematics, 685 
Beck, Ltd.|(K. and J.), New Dissecting Microscope, 877 
Becker (H, G ), Improved Methods of Evaporation under 
Laboratory Conditions, 118; and W. E. Abbott, A 
Rapid Casometric Method of estimating Dissolved 
Oxygen and Nitrogen in Water, 119 
Beckett (T. A.) and F. E. Robinson, Plane Geometry for 
Schools. Part II., 649 

Beckmann (Dr. E.), 70th birthday of, 109; [death], 172 
Bedel (C.), The toxic power of a polymer of hydrocyanic 
acid, 120 

Bedos (P.), Ortho-cyclohexyl-cyclohcxanol, 851 ; Ortho* 
phcnyl-cyclo-hcxanol and the bromhydnn of i'2, 
cyclohexane diol, 184 

Beebe (W.), A Monograph of the Pheasants. In 4 vols. 
Vol. 4, 574 

Bcijcrinck (Prof. M. W.), Ureas as a product of Bacterium 
radtcicola, 439 

Beilby (Sir George), opening of the new metallurgy 
buildings of Manchester University, 407 ; Pioneers of 
Metallurgy, 561 

Belaiew (N. T.). ITie Genius of Widmanstatten Structure 
in Meteorites and in Terrestrial Alloys, 779 
Bell (l*rof. F. Jeffrey), Scientific Names of Greek Deriva¬ 
tion. 1O5 

Bell (Dr. L.), [obituary article], 172 
Benedict (F. G) and E. G, Ritzman, Undcr-nutntion in 
Steers, 77a 

Benedict (Dr. R C.), Laws in the U.S.A. to protect Kare 
Wild Plants, 332 

Bengough (Dr.), R. May, and MissJ^irret, Coriosion of 
Condenser Tubes, 704 

Benny (L. B.). Plane Geometry, an account of the more 
elementary properties of the conic scction.s treated by 
the methods of co-orrimato geometry, and of Modern 
ITojntive Geometry, with applications to Practical 
Drawing, 587 

Iknioit (C) and A. Helbronncr, Tlie Antagonism of 
Radiations. 747 

Benson (Prof. W. N.), Distribution of Land and Sea in 
Past Times in Australa.sia. 521 
Bergson (H ), Durcc ct simaltan6itc : h propixs de la 
theoned’Eln.stem Deux Edition, 42!‘> 

Berkeley (C.). Ls the Pentose of the Nucleotides formed 
under the Action of Insulin ? 724 
Bert (L), Biomodiphenylmethane and the Grignard 
reaction, 347 . The Preparation and Application to 
Organic Syntheses of the Magnesium Derivative of 
^-bromeumcnc, 408 

Bertrand (G), Transport of Copper in the Gaseous State 
and Copper-carbonyl. H87 ; and B. Benzon, A Kind 
of Physiological Mutation observed in Mice, 347 ; and 
Mile. S. Bcnoist, The Nature of '' Celioisobiose," 184 
Dost (E.), Occurrence of the Lizard in Maori Carvings, 356 
Beveridge (H.), Shakespeare and the Indian Meteors of 
57 

Beveridge (Sir William), Population and Unemployment. 

Bewley (Dr. W. F.), Minute “ Organisms" isolated from 
the Virus of Mosaic Disease of Tomato, 903 
Bcync (J.), Origin of the Accidents caused by Strong 
Atmospheric Dcpre.55ionB, and on the Protection of 
the Aviator against troubles of Anoxhiemic order, 120 
Bianco (O. Z.), Stellar Positions and the Einstein Light-' 
bending, 372 

Bidder (Dr. 0 . P.), Circulation of Water in Sponges, 404 
Bidder (Rev. H. J.), [death], 629 ; [obituary article], 663 
Biggs (Dr. H.), [obituary], 288 • 

Bilby (J. S.). Reconnaissance and Signal Building, 16 
BUby (J. Vv.), Among Unknown Eskimo, 4b9 
Bishop (A. H.) and his son, gift of Coleoptera and Lepi* 
doptera to Glasgow University^ 811 
Bisset fc.), awarded the Fullerton scholarship ofAberdeen 
University? 883 

Blackburn (Kathleen Bever), Sex Chromosomes in Plants, 
087 M • 

Blackman (Prof..V. H.), A. T. Legg, and P. A. Gregdry, 
Effect of a Direct Electric Current on the Rate of 
Growth of the%oleoptile of Barley, 26 
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Blackwell (Miss E. M.). The Flora of SolorUiOn’s Potils, 813 
Blakely (W. F.), The Loranthaccae of Australia. Part 
IV.. 348 

Bland (M. C.), Handbook of Steel Erection, 6y 
Bloch (E.), Les Phenom6nc8 thermioniques, 

Bloch (L. and E.), New Extension of the Spark Spectra 
of Tin and Zinc in the Schumann Region, 887 
Blonde! (A.), A Rational Method for Tests and Specifica¬ 
tion of Triofle Tramps intended to work a.s Valves, 380 
Bloxam (C. L.), Eleventh edition, revised by A. G. 
Bloxam and Dr. S. J. Lewis, Chemestry, Inorganic 
and Organic : with Experiments, 434 
Boercina (Dr. T.). Rainfall in Sumatra, U14 
Bohr (Prof. N.), The Structure of the Atom, 29 
Bolton (E. A.). The Cause of Red Stains on Shet't Brass, 
490 

Bonacina (L. C. W.), Barometric Pressure in High I,ati- 
tudes, 100, 325 . Tiie European Droughtof 1921, 488 ; 
.Polar Climate and Vegetation, 43^1 
Bone (Prof. W. A.}. Gaseous Combustion at High 
Pressures, 3(14 

Bongarda (H.), I'ositive Rays and the Polar Aurora. 405 
Bonney (Canon T. G.), The 90th birthday of, 140 , [death], 
871 ; funeral of. 948 

Bonnier (C.), Aquepiis Solution.s of Ammonium Bicar¬ 
bonate, 711 

Boodle (L. A.), Nitrogen-fixing Bacteria in Leaf Nodules, 

703 

Booth (E. H.), Atmospheric Dust and Atmospheric Ionisa¬ 
tion, (>39 

Booth (MiUlred) and F. Schlcsinger. Parallaxes of Fifty- 
seven Stars, 176 

Bordas (J.), A Causi’ of Error m the lodlbaucr Method for 
the Estimation of 1 'otal Nitrogen, 711 
Borley (J ().), The Marino Deiiosits of the Southern North | 
Sea, 700 , and others, Recent Fishery Investigations. 
2.^0 

Bose (Sir J. C,), Effect of Infinitesimal Traces of Chemical 
Substances on Photosyntlicsis, 95; The Physiology 
of the A.scent of Sap, 2.^ 

Boswell (Prof P. G. 11 ) atul J. Reid Moir, Flint Imple¬ 
ments at I'oxhall Road. Ipswich, 324 | 

Boule (M.), the services of the late Prmcc Albert 1 . of 
Monaco to the study of man. 19 
Boiirguel (M), Action of Sodium Amide on the Chlorides 
derived from an Aldehyde or u Ketone by tlif u.se of 
piiosphoru.s Pcntachlonde, 780 ; The Preparation of 
true Acetylono Hydrocarbons by Sodium Amide, 711 
Bounon (F.) and E. Rouyer, The Association of Mercuric 
Chloride, 152, The Determination of Double Salts 
in Solution liy tlic Boiling-point Method, 38 
Boutanc (Prof A ), La Vic dcs atomes, 161 
Bouvier (K. L.), Ormiscoda gre^aius, 0.58 
Bowen (IL H.), The Origin of Secondary Granules, 815 
Bower (Prof. F. O.), Botany of the T.iving Plant. Second 
edition, 31 : elected president of the Royal Society 
of Edinburgh, 667 ; Size and Form in the Vascular 
Tracts of Primitive Plants, 112 ; The Present Outlook 
on Descent, 710 ; The Fcrn.s (Filicales) treated com¬ 
paratively with a view to their Natural Classification. 
Vol. I., 499 

Bowie (Prof. W.), Isostasy, 843 

Bowley (Prof, A. L.), Death-rates, Dcasity, Population 
and Housing, 74 

Boycott (Prof. A. E.), The Concentration of Hicmoglobin 
in Bhx)d Corpuscles, 164 

Brady (Dr. (>. L.), conferment upon, of the title of reader 
in organic chemistry, 149 

Bragg (Sir William H.), 3 C-rays and Crystal Symmetry,6r8; 
The Lengths ot the (terbon Charms in the Fatty Acids 
and Esters, 180 ; and Prof. G. T. MorgM, Crystal 
Structure and Chemical Constitution of Basic Beryl¬ 
lium Acetate and Propionate, 778; and others. 
Cohesion and Mollcular Forces, 773 
Drambell (F. W. R.) and Prof. J. B. Gatenby, The Sup¬ 
posed Homology of the Golgi Eleraeats of the Mam¬ 
malian Nerve Cell, etc., 922 

Bramc (Prof. 1 . S. S.), Fire Ha»ards and Fire Extinction' 

• on Oilfields, 344 

Bramley (A.), Notion of an Electric Particle in a Riemann 
Space, 460 
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Diibiago and Lpxm, D’Arrest’s Comet. 247 
Dubrisay (R.) and P. Picard, I'hc Capillary Phenomena 
manifested .at the Surface of Scjiaration of Water 
and Vaseline Oil in the Presence of Fatty Acids and of 
Alkalies, 638 


Dufiieiix (M.), The M;uss of the Particles which emit the 
Secondary Spectrum of Hydrogen, 119 
Doisberg (Prof. C.), The work of, 4% 

Dull (C. E.J, Essentials of Modern Physics, 387 
Dumanois (P.), A Method of Air-drying, 564 
Duina.s (Prof. G.), Traitc do Psychologic. Tome I., 278 
Dunham (late Prof. E. K,), establishment of a lectureship 
at Harvard University in memory of, 25 
Dunlop (J. C.), The Misstatement of Age m the Returns of 
the Census of Scotland, 74 

Dunmorc (F. W.) and F. IT. Engel, Short-wave Directive 
Radio Tran.smission, 68 

Dunstan (B.), Mesozoic Insects of Queensland, 20 
Du|jonl {Cw.) and L. Desalbres, A curious case of Separation 
of Ojitical Isomeridcs by Distillation and by Crystal- 
h-sation, iig 

Durham (Earl of), elected president of the Durham 
Philosophical Society, 840 

Durham, (Mrs. E, O.), bequest to the Junior Institution 
of Engineers, 632 

Durrant (P. J.), elected fellow and lecturer in natural 
scicnce.s at Sclwyn College, Cambridge. 777 
Duthie (A. V.), TTie Morphology of Selagttiella puwila. 
Pt III., 959 

Duveen (G. E.), gift to London University for a lectureship 
in otology, 673 

Dwcrryhousc (Major A. R.}. The Glaciation of Nortli- 
eastern Ireland, 771 

Dymes (T. A.), Seeds of the Marsh Orchids, ti8 


Faison (A. B), The l^cvention of Vibration and Noise, 466 
Eastliam (A ), appointed chief officft- of tlie Official Seed 
Testing Station for England and Wales, 399 
Eastwood (T), Dr W'. Gibson, T. C Cantiill, T H. 
Whileliead, and others, The Geology of the Country 
around ('oventry, including an account of the 
Carlxmiferous Rocks of the Warwitkslnro Coalfield, 
. 15-1 

F.ccl».*s (JTof. W. H ), Studies from a Wireless Laboratory, ti 
Eckel (E C.). Cement.s, Limes and T-*Iastcrs. their 
Matenais, Mamifactuie and Properties Second 
edition, 337 

Edgell (L. F A.), awarded the Burdett-Coutts scholarship 
m geology of Oxford University, 673 
Edmondson (C. H}. Crustacea from Pacifie Islands, 404 
Edndge-firecn (JTr. F. W.), Colour Vision and Colour 
Vi.sion Theories, 283, 473, 687, 900, Houstoun’s 
Tnght and Colour, 433 

Edwards (W. N,), Origin of certain Filamentou.s Forms 
from F.ocenc Beds, 9 ; The Cuticular Structure of tho 
Devonian plant Psilophyton, 746 
Edwards (Sir Wxlliam Ricc), fobituary artulcj, 698 
Edwards (ITof.) and Mr. I’fcil, Unusual form of Crystal¬ 
lisation of Cementito in Steel, 729 
Ehrenpreis (A.), Curvature of the Neck of the Larva when 
the Animal Pole of the Ovum of Triton alpestrts, 
Laur., has been punctured, 675 , Transplantation of 
the Sperm of Full-grown Urodela*. 675 
Einleger (J.), J. Fischer, and J. Zellncr, Chemistry of 
Hetcrotrophic Phanerogamia, 675 
Einstein (Prof. A), elected a member of the order Pour Ic 
M^rite, 17 : The Philosophies of Kant and Mach, 253 ; 
The Theory of the Affine Field, 448 ; translated by 
Drs. G. B. Jeffery and W. Perrett, Sidelights on 
Relativity. I. Ether and Relativity. II. Geometry 
and Experienee, 319 

Eldridgc (E. S.), appointed to the Empire Cotton Growing 
Corporation’s Cotton Experiment Station in Nyasa- 
iand, 708 

Elies (Dr. Gertrude), Evolutional Palffiontology, 420 
EUinger (Prof. A.), [obituary], 351 

Ellis (C.), Synthetic Resins and tBcir Plastics, 930; and 
I^f. Annie L. Macleod, Vital Factors of Foods : 
Vitamins ?nd Nutrition, 576 
Ellis (HA, The Dance of Life, 721 
Elwell (C. F.L The Poulien Arc Generator, 860 
Emery (Dr. W. d’E.), [obituary articlo], 62 ‘ 

Ended (K.). The Casting Process for Glasshouse Refractories 
in German Gllrss Plants, 923 
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Endu (H ), The* Measurement of the ChanRe of Volume 
in Metals during Solidification, 401 
English (S ). The Asliley Bottle Maclune, 152 
F.ntwistk' (F.). Daily and Seasonal Vanatious of Fog, 807 
Erf'dia {Prof. F.), La Siccita del 1021. 488 * 

ICrrera (J ), Colloidal Supports for obtaining the Emission 
Spcctrji of Solutions, 119 

Kscher (M), The Polonium earned down with Bismuth 
Hydrate in Soda Solution. 220 
Evans (Sir Arthur), Crete as a Stepping-stone of Early 
Culture ; some New Lights, 6t>o . F.xcavations at 
Kno.ssos, 370 

Evans ( 1 . H -N ), Studie.s in Religion, Folk-lore, and 
Custom in Britisii Nortii Borneo .and the Malay 
Peninsula, 610 

Evans (Dr J. W), Continental Drift and the Stressing 
of Afnca, 438, Earthquake Warnings, 538 , vScientific 
Names of Creek Di'rivation, 9, <)i>i 
Ev.ans (M H.), appointed an a.'.sisfant lecturer in physics 
m Slicffu'ld linivei-sity, (>f>7 

Evans (Dr Pole), A (Umle to Botaiiu.d Survey W«>rk, 221 
Evans (H R ), Metals and Metallic Coni}»ounds In 
•I Vols., 716, The Electro-chemical Charaiter of 
Corrosion, 4<)i, The Law of Delimte >*ro|)oTtions in 
the Ligiit of Mtidem J^csearch. 151 
Evans (W. D ), The Menace of Civilisation • an appe.il 
to Men of Science, 

Everdingen (i’rof van), eleeteil pn^ulent of the Inter¬ 
national iletcorological Commiltee. 525 
l''vei.s (N), Insulin, 843 

pAcrshed (Dr. J ). An Uncommon Ty]K5 of Cloud, qoi ; 
'Ihe JCiiistcin Sliifl in the Solar Spectrum, <>32 

I'agg {(■ C ), l-reudum iNjthology and Evolution'I lieory, 
770 

Fan bourne (A ), Molecular InienupUon, 98 
htijaiis (Dr K ), appointi'd assistant professor of physical 
chenuhtry in Munuli I'niversitv, 379. transl.iled by 
1 ' S. Wheeler and \V (I King. Radi<>a»-tivity and 
the r.atust Developments in tiic Study of the Chemical 
Eli'inents, 737 

Faleomn (Di J J)) and otliers, The (Geological Exploration 
of Ainca. 29; 

Falk (K C.), C.italytu Atlioii. 49S 

I'anjnluuson (A ). A suggested Indicator for Petroleum, 932 
h'aniuharson (D. J,). (leology of Southern (niernsi-y, 938 
3 'at<[uhar.son (F'. 1 <) and Dr J. S. Owens, The lla^e on 
Derby Day, 109 

I’urrer (P), Sciem.c and the SUte, 689 
luisslcr(Dr K ), appointed asMstani and reader nimineral- 
f)gy and geology at Laval Uiuversity, Quebec, 183 
Fenner (Dr. C N.), The Origin and Mode of Emplacement 
of the great TulT Deposit of the Valley of Ten 
Tliousaiid Smokes, 231 

Ferguson (A ), A Relation between Surface Tension and 
Dcn.sity, 13 T , The Measurement of the Surface 
Tension of a small quantity of Liquid, 850 
Ferguson (Prof. A S,), appointed to the chair of plulosophy 
at Armstrong College, 744 

Ferguson (Ji. W,), Revision of the Amyctendcs (Colcoptcra), 
Part VIII. The F.uoinidi*s, 747 
Ferraz (Dr. S.), Firazihan Meteorological Service, 1921-23, 
406 

Feme (C.), R. Jouart. and K. Mesny, Photoelectric Cells 
for Measurements of Time, 952 ; The Amplification 
of the Cnrrent from Photo-el«ctric Cells and its 
Applications, 814 

Fe.ssenkoff fB.), The Density of the Corona, 29* 

Feurtey (P), Observations of Jupiter, 176 
Fewkes (Dr. J. W ). Prehistoric American Indian Design, 
404 ; The Island Culture Aica in America, 6oi 
Field (J. H.), Probable Amount of Monsoon Rainfall in 
India in 1923. 17.^ 

Finkler (W.), Reflex Action to Absence of Moisture of 
the Marsh Toad, liombtitaior tgneiiSm Laur.; Influ¬ 
ence of External J'actors on the Colour of the Iris of 
Marsh Toads, Laur ; Experimental 

* Vanationof the Colour of tlie Skin of Toads, liombtnalor 
tgneus, Laur., and Bortibtnaior pac^bus, Br., 675. 
Finlayson (T. C.), Industrial Oxygen, #78 


Firth (J B), Delfrmination of the Densitv of Charcoal 
by Displ.icemcnt of l.ujuid.s, 131 , and \' S. Watson, 
The Catalytic Decomposition of Hydrogen JVroxKle 
Solution by Blood Charcoal, 850 
Fisher (H. A.), The Influence of Rainfall on the Yield of 
Wheat, 743 

Fisher (Dr. W J ), A Sleeved Tornado Pendant, 291 
Fitzgerald (Prof. j. t«.), a.ssistcd by Prof. P. (iillespie and 
IJ M, Lancaster, An Intioductiun to tin.* Practice 
of Preventive Medicine, 7S3 

ITannery (Sir J. Fortcscui-J, new president of tlie Junior 
Insritution of iuiginccrs, Oby 

Fleming (Prof J A), Electrons, Electric Waves, aiul 
Wireless Tciepliony, (>48 

FIcxiici (Dr S), conferment upon, of an honorary 
doctorate by .Strasbouig I'ntveisity, 233 
Flynn (Prof. T. T.), The Allantoic J’lacenta <if M-insupi-ils. 
Ill 

Foch (A.), The Dynamicablc vSinnlitiide of an Aspuatioii 
TuIk* .iml its Model, S14 

Folsom (Prof. J W'.), Entomology ; witli speii.il reference 
toils Kcological .Aspects. 737 
F'ootc (P D) and F. L. Molili^r, The Origin (.>f Spectr.i, 
498 

Forbes (Dr. 11 . 0 ), The RaUinr<'.cnus Notonus. (dwell, 7(12 
Forster-A'ooper (C), HalHchtlhcnum i>'.boriu ami it.s 
Relations, 427 

Forsyth (Prof A. J't), Tlie Lite and Work of Sir Daue 
•Newton, 453 • 

Fortral (R) and P. Dejeaii, An attemjit to construct 
a Ikibbiii without lion giving Intense M.ignetic 
Fields, (>7i 

l'osse(K) and A Hiculle, Xantliyi-ullantoin, 227 
l-'oster (Dr. M ), presentation of the desk of F jM Balfour 
to the Baltour Library, Cambrulgc I'niveisjly, 777 
Foslci (V. Lc Neve), Ccoineiry J’raciicai and Theoretical, 
Pan Passu. In i Vols. Vol. 3, 73" 

Fourmarier (P). The siipposi-d Glruial Plieiioincna of the 
Baraque Michel, 959 

Fowler (Prof A ), upjxunicil to a ^’a^ruw professorship, 847 
I'owler (Sir Henry), The I’se of Non-ierrous Metals in 
Jriiginconng, 4<io , Transport and its J)ebt to Science, 
422, 474 . and others, 810 • 

Fowler (K H.). appointed uinvei.sity lecturer in mathe¬ 
matics ill Cambridge Ihuversity, 777 : Bohr’s Atom 
in reference to the iToblem ol Covaleney, 179, 
The Atom of 'J'o-d.iy, 577 , The Origin of Optical 
Spectra. <155 . 

Fox (Cl S), Civil Ivngineering (icology, 013 
Fox (H. M.), Dr. Kammeror’s ('lona Experiments, 653 ; 
The S|»awu]ng of lichinonls . The Migration of a 
Red Sea Crab through the Suez Canal, 922 
Fox (P). Mcasun-meiits of Stellar Parail.ix at the Dearborn 
Observatory, 22C1 

Fniichct (L), The Magnetic Testing of Steels under 
Traction. 73 

Framhette (F.), The Pncumo-an.Tsthesiograph, 28 
Franck (Dr. J.), appointed professor of physic,s in Berlin 
University, O07 

Fraser (F. C), /.oological Results of the Percy Sladen 
Trust Expedition to Yunnan, under I’rof J. W. 
(Gregory, in 1922,—Dragonflies, 527 
Fraser (L. M. GL The Aims and Aetivities of the Bntish 
Chemical Plant Manufacturers' As.soeiation, 332 
Fraser (M.), [death], 482 

Frazer (Sir James G.), The Belief in Immortality and the 
Worship ’of the Dead. Vol. 2 : The iielicf among 
the Polynesians, 5O8 

F’rccdman (P.), Inventors and Patents, 349 
Freeland (E. C ), appointed profes-sor of Sugar Technology 
at the Imperial College of Tropical Agriculture, 737 
French (Dr? J. Weir), Dr. A. (Glcichen, 870; Konig’s 
Die Feriirohre uiid Entfernung.sniesser, 434 
Freahfield (D. W.), Below the Snow Line, 894 
Friedel (G.), The Black Inclusions contained in Cape 
Diamonds, 938 

Friedlander (Prof. P.), [death], 351 , [obituary), 698 
Fnend (Dr. L Newton), Tcxt-lxiok of Inor^iuc Chemistry. 

Vol. 9, Part T. Second edition, O47 
Friese (Prof. H.), Die europai.scheii Biencn (Apidic). 
Lief. 2, 3, 4, 434 
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}-n'i(hauf (Hr j ). (trumJns^ (h-r tfu‘<)rcti'iclu'n Astionomie 
uiid (icj (.rC'ji.Jjiililc <]»‘r i’janctcnthconfii Dnttc 
Aiifiapc, 

iToni.iKjTit ((’ ), Jnflu*’iKi‘ of the- Cnm-rnlr,di<>n of Salts 
iJi S' li \N'at4T (jn the assiriulation of Green AlRae. 7.17 
J'lyiT {J C 1 ' ) ajid J Davicl.son, The ('tdorado-bcetle 
}‘rol)h-iii, H85 

I'Ujita ('J ), Mvxosponclia Parasilir upon Japiinchc hlat 
j'lshf's, i.p^ 

fials-Aorlliy (J.), Inlernutional Thought. 

(*;nfliiicr (f'rof. J S.), The Application of Science to the 
l''fs})mg Industry, h7j 

(.ardiUT f( A,), Tlie h'lttra of Western Aiistr.nha, II , 75 
Garnett (('. S.). 'I'iie " IVuidstone-olays "of Derhy&hire, 117 
Garrett (I-'. (') and T)r J \t H Harrison, Melanism in the 
I.cpidoptera and its j^ossiblc Induction, 240 
(»ar.snie (S ), The J’orins of JIvp*>\i< '•tH/iitu, !.imi. f, 745 
Garstarig (Prof W ), Songs of the fhrds. vSi*cond cfhtion, 
p.fj 

(.aster (I.), Gonrl Lighting as an Anl to vSafely, «jil, 
Progiess of Iliuimii.ifing Engmeeiing, 7GK 
Gaster (Dr M.), Gypsj' SIkmtv. 

(jatenliy (Prof J Ji), hii^.itnin of Human Kmbryologjcal 
and ('yt<il<igi<al Mulen.d, . 'Jlic h'ornmtion of 
New Kgg ('ells duimg Sexual Maturity, 8, Tlie 
Human (ivavy. with special icfeience to the Corpus 
l.flteinn of Ovulation, * 

(nifc's (I'jof K 1 ( }, Cytology of Mutation, ‘is* . Ih'redity 
and I'higenics, 

(•aiiltert (P}. Tlic Detornimatnm of Minerals by the 
Miciosc opu al I'lxanun.itnm of the Streak hdl 011 a 
Hard Pody, .S^.> 

(lault (H ), '1 he Sfjluldi' hster Sails of Staich and the 
Higiicr l-'atty Acids. (>38, ami G. Khrmann, The 
Soluble Cellulose-i'tliet Saits of the Higlur hatty 
Adds, 184 

Gautier (T>r K ), elerti’d an honoi.iry mcmhiT of the 
V\’ashinglon Acadcuuy t>f Sciences, 401 
(hiyler (Mane I. V.), The Constitution and Age-hardenmg 
of tlie (luutetn.iry Alloys of Aluimniiiin, Copper, 
MiignesiOm, and Magnesium Silitidc, 4C)i 
Geber, Die Alciicnin* des. Obcrscl/t uml eikl.krt von l>r 
K narnistiidtcr, 50 

Geiku’ (Sir Arrliibald), Ihrtliday of, «)47 
GehnsKy (H ), 'rite MelHllisation of diganisms, K.S8 
Gcloso (iM ), Isotherms of the Adsorption of Salts by 
Mangant*se Htoxtde, ii*> 

(iC'Jiesc (Prof J< W.), An iiinstehi Paradox . an Apology, 

(hblett (M A.), Scientific ICxhilntion at Pntish Association 
Meeting, 457 , I'lie 1 hundcislorni til July o-io tiver 
Southern Kngl.ind, n.f, Gppin Air Conditions after 
a l.ine-aijuall, H03 

Gilwim (I’joi G. A.}, Mathematical Woik of James 
Giegory, 013 

Gifford (A C }, Prof landemann's Tlieory of the Sjiiral 
Nebul.T. 5io 

(hlchnst (Miss h!ii/aheth), 'I'lic Slow Oxidation of I’hos- 
pliorus, 151 

Chichnst ((irace G.), Park ('anker of Apple I'rees, 144 
Gilchrist (Prof. J f) I*'.), a I’rotozoal Parasite of the 
Snook, Chloiomvxim ihvn-iin.. sji. n., <>44 
Gildi’mcister (K ) and P. Hoffmann. Second eilition, by 
!•' C.ildenu'ister. 'rranstalcd by E. Kromers, 'Jlie 
Volatile Oii.s, third volume, 581 
Gill ( 1 C 1 ..), A Alounlain Mirage, J39 
Gillet (A ), He.scarches on KlectrodiffuMon (Migration of 
the Ions), 304 , and !■'. Giot, The Treatment of Fibre 
with Ciipnni.s S.i]ts before Dyeing, 119 
Gillet (C.), Aqueous Solutions, 304 * 

Giliuly (J.) and K. C. Healil, Petrography of Dnll-cuttings 
from Oil-wclls, 07 

Ginsberg (M.), The Category of Purpose in Social Science, 
T iH 

Giral (J.) and F. A. Gila. The I’se of Sodium Chlonde as 
a Standara in the F.stimatioii of the Hakigens in Sea 
Water, 28 

Glauert (L ), An’ Annotated last of Lizards from Wallal, 
75 ; The haima of ^^■estcrn Australia, 111 , 75. IV., 70 
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Glazcbrook (Sir Richard), Large Scale Rc.soarch in Abstract 
Scicnci. 121 

Glcichcn (Dr A ), (obituary article], 870 
Glichitch (L. S), ilu* Kstimatiun of Easily Dehydrated 
Alcohols in Essential Oils, 304 
Ghxcih (S), The Intlueiice of Neutral Salts on the Silica 
Gels, 28 

Glover (Dr. B. T. J.), Faults in Photography, 702 
(iiKlman (F. du Cane) and O Salvin, a mural tablet to, 
unveiled at the Natural History Museum, 175 
Godw'in (H ), appointed junior demonstrator iti botany in 
Cambridge rniversity, 607 

Godwin-Austen (Lt.-Cnl. II. H,), [death], 871 , [obituary 
article], 94O 

Goldrnu-eiser (Dr. A. A ), Early Civilisation, an Introtluc- 
tion to Anthrojiology, icjS 

Goldsclmiidl (Prof. R), translated by I’rof. W J. Dakm, 
The Mechanism and Physiology of Sex Determina¬ 
tion, 927 

Goodchild (J H.), Eantlsrape and Hnstorv, 733 
(ioodwin (I'hig -Vice-Admiral Sir (i. G ), Sir Alfred A^arrow, 
iw 

(ioodycar (Prof W H ), [ointuaryl, 331 
(iorc/iiiski (L), Dmiinution of Intensity in the Rcil 
Poition of tiic Solar Radiation, obsiTVed 111 Furojie 
and at the ICquator, 747 

Gordon (J W), (Jeiieialiscd Linear I’erspectivc ticalcd 
with sjK*(ial reloiem<‘ to Photograpiiic I.and .Survi'y* 
ing and Miht.iry RecouhaissaiKc, 194 
Gordon (S ). Hebridean Metnoiies, 079 
(iordoii (W. T.), The (ienus i’ltys, 27 
Goudie (I’rof W. J ), gift to Glasgow Gnivcisity for a 
imrsary, 811 

(hnigh |H J ) and T) lliinson. The Behaviour of Met<tls 
subletted to RepeaUsi Stjes.s<‘s. 813 
Gr.ietz (I’Mif J.), tiansUted by Dr (. Barr, Kecent 
ihvflopmcnts m Atoniie 'I'heory, 893 
Grail (C ), loundation of .a fellowship for a Bnitsh gntdunle 
of Oxford or Cambridge .it an Amcritnu I'niversilv, 
777 

(>raire (A), Ihe Ivstiination of Sulphonilnc and Siiljdio- 
nittoiis Atitls, 780 

Grant ( 1 .) <ind i’lof J R I'artington, ('onceiiliution Ceils 
in Methyl Alcohol. 1 51 

Gray (Prof .\ ), impending retirement of. 110 
(iray (J ). The Mechaiusin of Ciliary Movement, IV., 883 
(.reaves (Prol J Iv ), .Agru ultur.il liactenologv. 49 
Green (Prof A G }. lesignation from llu- British Dyestiilfs 
Coiporution, 331 

Green (ll. E.), reappointed second assistant at Cambiidge 
Observatory, (>07 

(irceii (R B), A Manual of Human .Anatomy for Denial 
Students. 501 

(ireotuvoiHi (G ). The Detection of Rotatory Polarisation 
in an Oithorliombic Crystal exhibiting Crossi'd Axial 
Dispersion, n8 

(iregory (C. C. L.), Optical Works of Messrs. Adam Hilger, 
Ltd . 223 

Grcgoiy (Prof. J. \V ). The Geological Society of China, 
883 : The Structure of the Great Rift Valley, 514 
Gregory (Sir Richard). The Relation ot Science to Progrcs,s, 
803, The Vault of Heaven. An Introduction to 
Modern A.stronoray. Second edition, 783 
"Gregory (Dr, W. K.), The Gorilla’s Foot, 73S, 933 ; R. W. 
Miner and G. K. Noble. The Chciropterygmin m 
Amphibia, 806 

Greig-Smith (R ), 'J'he High I'cniperature Organism of 
'Fermenting Tan-bark, JL, 76. The High Tempera¬ 
ture Organi-sm of Fermenting Tan-bark. Ill., 924 
Griffith (I. 0 ), The Measurement of very High Tempera¬ 
ture, 589 

Griffiths (B. M.), grant to, by the Newcastle and ('.ates- 
I head W ater Company, for research purposes, 777 
Grignard (V.) and M. Dubicn, Th€ Condensing Acrion of 
j the Mixed Magnesium Alcoholateg, ROMgX., 347 ; 

I and K. Efcourrou, The Tertiary Methylheptenolds : 

tbcir Catalytic Hydrogenation, 184 ; J. Dmuvre and 
' K. Escourrou, The Constitution of Natural Mothyl- 
hentenono, 711 

Groth (Pi’of. P. von), Special volume of the Zeitschrift Jur 
Krtsittlloi'rapf\s m honour of, 5x9 
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Groume-Crjim.iilo {I*rof W. K.), translated With an 
Appends upon tlie Design of Open-Hearth Furnaces, 
Tlie Flow of Gases in Furnaces, 755 
Grove (Dr. A. J ), A Mcliiod lor DcmonstratinR the Stages 
ni the Life History of Monocystis m Practical Cla'cs 
Work, 397 

Grun (Dr. A.) and K. LimpAchcr, Synthesis of Ia^chithin. 
772 

Gruninach (Dr T,.), [death], K71 

Guerard (Prof. A. L.), A Short IliMlury of the Intemational 
Language Movement, 429 

Guest (D.), appointed assistant bacteriologist m Sheffield 
University. 183 

Guillaume (J.), Obscivations of the Sun made at the 
Observatorj’of Lyons, 711, 887 
Guillaunnn (A.), The Vacuum as a means of prolonging 
the Germinating Faculty of Seeds, 28 
Guillet (L.), The Kiectric<il Resistance of (‘omniercial 
Aluinmium, 8^1 . and M RUlay. Influonte of Cold 
Hardening on tlic Resistance ol Metals and Alloys. 75 
Oiiilliermon«i (A.) and (i Mangcnol, Cytological Oliserv.i- 
tions on the .Mode of F'ormalion ol Ivssential ('ils, 
Gunther (R. T), Vertebra: of Sleneosaurus with r)i.s- 
coloiired Gnxives, oio 

(iunther-Schulze (A ), Ternperature of the Cro‘)kes Dark 
Space lu Glow Di.schargo, $>^7 
Guntz (A. A ), Phosphorescent Sulphide of Zinc. 4O0 
(.iiippy (H Jf). Suggested Rotannal Exploration of the 
Higher Summits of tfie Cape Venie Islands. 472 
Guttou (Prof l.a J.ampe .1 frois electiodcs, i(>i ; S. 
K .Milra and V Vlost,ih\ The High freipicucy Dis- 
(ii.ngein Rarehed tLtses. ii«> 

Guye (C K ). The Motion of tlie Cias in the lvlectrt»- 
niaghetju Rofalion of the FleUric Discharge, 05H 


Haas (i’rof A), tianslaleil bv Di H W l^w'son, Tlie 
New Phvsus Ltsturcs for i..iymen .ind otliers, Xi)^ 
Hackspill ( 1 .) .111(1 A Conder, Corrosion of .1 Comprc-ssion 
i’lanl m the Mamifadure of Lupud fiirhoii Dioxide. 
75 , .111(1 (i (le Heeekeren. A New Vohimelnc Method 
of ICIementary Analysis, 152 
Haddori (Dr A C ), Primitive Culture An.ilyscfl. ryX 
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